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Foreword

The international economy, accompanied by a marked
shift in the political landscape in many areas of the
world, is currently undergoing profound change. Not
only are a great number of industrialised, recently-in-
dustrialised and developing countries affected by these
developments but also many manufacturing companies
and public utilities. Changes are likewise taking place
from the sociological standpoint: due to a constantly
increasing world population, resources and jobs are
becoming scarcer, the threat to the environment is in-
creasing, more and more people are being excluded
from active employment and the number of old people
is on the rise.

The consequences — especially in the political
sphere — are far-reaching. Within the realms of corpo-
rate strategy the process of industrial concentration
continues; associations and institutions also follow this
trend by combining to form more efficient units. The
struggle for market shares, skilled labour and young tal-
ent, for greater competitiveness and business survival is
becoming harder and harder. The textile industry, in
particular, is seriously affected by these developments.
Despite increasing productivity in certain sectors, fac-
tories and jobs are both victims to these events. The
market for textiles now demands an ever quicker supply
of merchandise and the more development a company
pursues, the greater its need for information on research
in the industrial field. As a common objective of theory
and practice, the translation of scientific knowledge
into new products and production techniques is a neces-
sary prerequisite for the promotion of structural change
in small textile companies. Various avenues present
themselves for an effective transfer of knowledge, e. g.:
— technology centres,

— trade conferences,

— specialised seminars,

— expert consultancy,

— trade exhibitions with accompanying symposia and,
of course,

— publications in technical journals and books.

The rapid progress of technology has meant that com-

plete works on the subject of textile finishing, including

its peripheral fields, are either no longer available or

out of date, and have become less comprehensible due

to continual amendments. Communication problems

between theorists and practitioners are an additional
factor. Process technology, as the link between theory
and practice, represents the optimum means for bring-
ing together theoretical knowledge and practical proce-
dure in order that reproducible and profitable products
can be manufactured.

Against this background an encyclopedia has been
compiled which provides a comprehensive treatment
of textile finishing technology and all its peripheral
fields. The underlying concept has been to structure the
data and consider different user perspectives, since the
Encyclopedia of Textile Finishing is intended to serve
the needs of several user groups. Thus, responsibility
for locating desired information should not lie with the
reader — rather he/she should be guided by the system
itself. An information system of this nature offers the
textile finisher a wide range of directly usable informa-
tion on textile technology which, with regard to the
amount of dedicated effort and extent of compilation
involved, has simply not been available hitherto. The
Encyclopedia of Textile Finishing describes common
and new terms methodically by means of concise defi-
nitions. Keywords of special significance are dealt
with in their entirety and treated more extensively in
their ecological, process technological and applica-
tion-oriented contexts, e. g.:

— manufacturing technology,

— products,

— by-product areas,

— energy, mass and information flows,

— human environments,

— complete production lines for textile and clothing
manufacture up to waste disposal,

— eco-balances.

The Encyclopedia of Textile Finishing thereby serves

to describe the wealth of information involved in the

dyeing, printing, finishing and coating of textiles such

as clothing, home textiles, industrial textiles, medical

textiles and geotextiles. At the same time, particular

attention has been paid to the environmental problems

peculiar to textile finishing. The German laws and

regulations mentioned in this work are exemplary for

the worldwide environmental protection. Chemical

concepts are explained with the aid of formulae.

Knowledge of textile chemistry is regarded as funda-



mental for a clear understanding of textile finishing
and, for this reason, knowledge relating to:

— macromolecular chemistry,

— dye chemistry,

— water and tenside chemistry,

— colloid chemistry,

— and physical chemistry

has received prominent coverage.

Polymer physics is responsible for shaping the mor-
phological structure of natural and synthetic fibres, and
the properties of the fibres themselves are related to
their structure. These interrelationships are important to
the textile finisher and have received comprehensive
treatment.

The processes of diffusion, adsorption and immobi-
lisation are kinetic aspects of all chemical and coloristic
modifications to fibres which only seldom proceed to
thermodynamic equilibrium. From such considera-
tions, a modern concept of the processing technology
involved in textile finishing results which aims to sat-
isfy the quality standards demanded in the application
of fibres. Extensive information on the machinery,
equipment and installations used in these applications,
with typical modern examples, forms the basis of de-
tailed descriptions. Problems of such vital importance
as environmental pollution are treated in encyclopedic
scope by the Encyclopedia of Textile Finishing.

Since the range of knowledge covered by the ency-
clopedia extends far beyond the realm of textile finish-
ing per se, and necessarily includes the preceding and
succeeding production stages of textile technology, an
integral view predominates in many of the definitions.
The Encyclopedia of Textile Finishing has been so
named because comprehensive knowledge from every
specialised area having a bearing on textile finishing
has been amassed for the benefit of the textile finisher.
The Encyclopedia of Textile Finishing has its origin in
the Department of Textile and Clothing Technology of
the University of Applied Science, Fachhochschule
Niederrhein where teaching is practised by “specialists
in the field”. This English version is a translation and
update of the German edition published in 1995 by
Laumann-Verlag. It is nevertheless not surprising that
the Encyclopedia of Textile Finishing represents the
culmination of seven years painstaking effort and that it
draws on numerous outside publications. Because of
the great number of publications involved, it has not
been possible to quote this borrowed intellectual prop-

erty which forms such a substantial part of the encyclo-
pedia. Literature references have been dispensed with
entirely, for which we kindly request the understanding
of the various authors concerned. Their published work
is considered to reflect the latest state of knowledge
and, in a few cases, has been acknowledged at the end
of a keyword with the postscript “according to XY”.

Manufacturer’s and trade names have also been omitted

from the text as far as possible. Where, occasionally, it

has been necessary to describe individual products

(e.g., machines, dyes, etc.), details of the respective

manufacturers have been given. Diagrams borrowed

from outside publications have likewise been acknowl-
edged according to manufacturer or source.
It is anticipated that the Encyclopedia of Textile

Flmshmg will appeal particularly to:
plant owners, directors, management,

— factory managers, qualified engineers, technolo-
gists, practitioners, foremen, environmental offic-
ers,

— chemist-colourists, clothing manufacturers, textile
designers, fashion designers, quality inspectors,
dry-cleaners,

— students, professors, teachers, lecturers, trainees, re-
search workers,

— Dbuyers, sales personnel, wholesalers,

— personnel in various authorities and ministries,

— machine makers, personnel in supply industries
catering to the needs of textile manufacture, repre-
sentatives of the chemical industry,

— organizers of trade fairs, journalists,

— lawyers, judges and experts in the judiciary,

— consumers, who either enjoy close contact with the
end-products of textile finishing, ore use them in a
variety of ways as technical or medical textiles.

To facilitate searching for specific terms and to make
cross-references easier to find, an electronic version of
the Encyclopedia of Textile Finishing is available on a
CD-ROM.

Aachen, autumn 2000

Prof. Dr. Hans-Karl Rouette



Instructions for Use

1. Keywords are printed in bold.

2. Keywords are listed in alphabetical order.

Terms beginning with capital letters are listed before
those beginning with small initial letters, e.g.:

D, symbol for:

1. > Debye.

II. - Dielectric constant.
II1. — Diffusion coefficient.
1V. deuterium.

?.’unit prefix for: ...

II. abbrev. for: ...

DA, abbrev. for: ...

da, symbol for: ...

. All keywords are written with a capital letter. Excep-

tions are terms or abbreviations which are always
written with a small initial letter, e.g. pH.

4. Cross-references are indicated with an arrow:

- see
—: see following terms

No cross-references are given for keywords which
are recognised as generic terms such as dyestuff
categories (reactive dyes, acid dyes etc.) or fibres
(cotton, wool etc.). Cross-references should serve
as a source of secondary information.

. Textile fibre symbols are not used within the body of

the text, as the various co-existing systems contra-
dict one another to a certain extent. The textile fibre
symbols are listed as keywords. The current standard
DIN 60001 is taken into consideration (valid as of
1991).

. All units used in the text are based on those stipulat-

ed in the SI system of units. Reference should be
made to the entry under — SI system of units for any
necessary conversions.

. The current chemical nomenclature is used for key-

words and in the definitions of the terms, e.g. sodium
hydrogen carbonate (as opposed to sodium bicarbo-
nate), ethene (as opposed to ethylene).

The correct chemical terms are used in place of triv-
ial names, e.g. sodium carbonate (not soda).



abbrev.
Am.
approx.
at. wt.
atm.

b.p.
°Bé
Br.

°C

c.

ca.
chem.
cm
comp.
conc.

dil.
dist.

e.g.
etc.

Fig.
Fl.p.

f.p.
Fr.

gen.
Ger.
GKk.

HT

kg

abbreviation(s)
American
approximately
atomic weight
atmosphere

boiling point
degree(s) Baumé
British

degree(s) Celsius

century

circa

chemistry, chemical
centimetre(s)

computers, computing
concentrate, concentrated

dilute, diluted
distilled

for example
et cetera

figure

flash point
freezing point
French

gram(s)
general
German

Greek

hour(s)
high temperature

that is

kilogram(s)

Abbreviations

nm

Port.
poss.
ppb

ppm

resp.
rpm

s
sec.
SI(unit)
Sp.

Tab.
TLV
TN

vol.%

wt.%

kilojoule

litre(s)
Latin

metre(s)
manufacturer
maximum
milligram(s)
million(s)
minute(s)
millilitre(s)
millimetre(s)
micrometre(s)
molecular weight
melting point
molecular weight

nanometre(s)

Portuguese
possibly

parts per billion
parts per million

respectively
revolutions per minute

second(s)
second, secondary

Systeme International (d‘Unités)

Spanish

table(s)

threshold limit value
trade (proprietary) name

percentage by volume

percentage by weight



A, abbrev. for:

1. > Ampere.

II. (Ger.) Arbeitsausschufl (independent working
committee within the &> DNA = Deutscher Normen-
ausschuf3).

III. (Ger.) absetzbare (Schad-)Stoffe im Abwasser
— Settlable solid pollutants in waste water.

a, abbrev. for:

I. amplitude.

II. acceleration.

III. — Anionic.

°a symbol for American degree of water hardness
(— Water hardness units).

A symbol for - Angstrom.

AA (Ger.) abbrev. for: Arbeitsausschufl (working
committee within the standards committees of the —
DNA = Deutscher Normenausschuf3).

Aachen felting test is used to measure the felting
propensity of wool. A ball of loose wool fibres, formed
by hand, is introduced into a shaker flask filled with
milling liquor. The flask is shaken for a specific period
of time to allow the wool fibres to begin felting. On
completion of the test, the ball of fibres shrinks in size
to a particular radius which corresponds to the felting
characteristics of the wool. After drying, this represents
a measure of the felting propensity of the fibres tested.

Aachen fine cloth Descriptive term of origin
generally applied to high quality cloth and fabrics of
pure wool. The worldwide reputation of Aachen quali-
ty lies behind these original fabrics, produced in plain
weave constructions from fine carded yarns based on
very fine merino wools and finished with a fine closely
napped surface. Such high quality fabrics were found-
ed, above all, on Aachen’s thousand year old tradition
as a cloth city. Since the turn of the century, however,
Aachen has concentrated less on the production of
carded wool fabrics and more on the manufacture of
high quality worsted cloths, both piece-dyed and as
fine worsted novelties.

AAE abbrev. for: American Association of Engi-
neers; —> Technical and professional organizations.

AAQTC (Sp.) abbrev. for: Asociaciéon Argentina
de Quimicos Textiles y Coloristas, Buenos Aires (Ar-
gentine Association of Textile Chemists and Colorists);
— Technical and professional organizations.

AAS abbrev. for:

I. » Alkyl aryl sulphonates.

II. - Atomic absorption spectroscopy.

AATCC abbrev. for: American Association of
Textile Chemists and Colorists = Technical and pro-
fessional organizations.

AATCC Fading Unit (AFU) Unit for the evalua-
tion of = Colour fastness to light. 20 AFU corresponds
to the amount of light exposure necessary to bring
about a just perceptible change of shade in a specified
blue standard (AATCC blue scale).

AB — Manila fibre, > Standard abbrev. for textile
fibres, according to DIN 60001 T4/08.91.

Abaca — Manila fibre.

Abietene Oily resinous hydrocarbon. Formed by
the chemical decomposition of = Abietic acid. Con-
tains less than 1% of abietic acid. Used in the manufac-
ture of = Resin sulphonation products.

Abietic acid (abietinic acid, sylvic acid), is the
most important of the — Resin acids, and is the main
component of > Colophony. It consists of a yellowish
mass, melting at 173°C. Insoluble in water, soluble in
alcohol and ether. Alkali salts form water-soluble, cap-
illary-active rosin soaps.

Heavy metal salts are insoluble. Uses: in the form
of colophony (modifications) with synthetic resins,
etc. or rosin soaps, e€.g. as the basis for anti-slip/snag
and ladderproof finishing agents (= Resin sulphona-
tion products).

HOOC CH,

CH;

AN

CH3

/

CHj;

Abietinic acid — Abietic acid.

Abietinols, abietyl alcohol — Resin alcohols.

Abnormal fibre (wool) Originating from sick
animals, displays anomalous thickening and necking.
— Evenness.

ABNT (Port.) abbrev. for: Associacdo Brasileira
de Normas Técnicas, Rio de Janeiro (Brazilian Techni-
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Above floor level

cal Standards Association); —> Technical and profes-

sional organizations.

Above floor level - Underfloor.

Abrasion ghosting - Ghosting, Ghosting effects.

Abrasion resistance The ability of textile fabric
surfaces to withstand abrasive stresses. It is used as a
measure of their wear resistance.

In DIN 53863 the standard requirements for abra-
sion tests are given:

— Abrasion: the relative movement, combined with
friction, between a textile test specimen and an
abrading body or abradant.

— Abrading action: test carried out within a pre-
scribed time of abrasion without causing any visi-
ble damage to the test specimen.

— Destructive abrasion: test carried out to the point of
destruction (i.e. the formation of holes).

— Abrasive wear: change occurring in the surface or
structure of a textile test specimen as a result of
abrasive action.

— Abrasion loss: weight loss of a textile test specimen
as a result of abrasion.

In testing for abrading action the abrasion resis-
tance is evaluated according to the extent of abrasion,
changes in material properties (tensile strength, exten-
sibility, etc.) or changes in appearance (formation of
pills, surface roughening, exposure of the weave struc-
ture, etc.).

In testing for destructive abrasion either the time
required, or the number of strokes required for holes to
appear in the test specimen are given. For abrasion
testing, a number of different (non-standard) methods
and test instruments are used which are intended to
simulate the various kinds of abrasion stresses encoun-
tered in practice. Methods differ in the type of contact
between the textile test specimen and the abradant, the
type of abradant (textile material, emery paper), the di-
rection of abrasive stress, the tension applied to the test
specimen as well as technical parameters of the various
test instruments such as the pressure, speed and dura-
tion of abrasive action, removal of fibre dust, etc.

ABS, abbrev. for:

I. acrylonitrile-butadiene-styrene copolymer.

II. - Alkyl benzene sulphonates.

Abscissa Horizontal axis of coordinate systems.
Vertical axis — Ordinate.

Absolute alcohol, water-free ethanol; — Alco-
hols.

Absolute humidity — Air humidity.

Absolute system of measure, physical system of
measure.

Absolute temperature - Temperature.

Absorbency —: Wettability, Hydrophilic treat-
ments.

Absorbent The capacity of a substrate to take up
liquid. In the case of textile fabrics, absorption takes
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place within the fibre, adsorption or adhesion on the
fibre surface, intercapillary absorption between fibres
in a yarn structure and absorption between the loops of
knitted fabrics. Since, in the case of knitted fabrics, the
pore volume (excluding intermolecular pores) occu-
pies at least 70-95% of the entire material and is much
greater, expressed in cm3/m?, compared with flat fab-
rics, the absorbable quantity of liquid is high. Absorb-
ency is proportional to the pore volume (—: Moisture
behaviour of fibres and yarns; Wetting process). The
pretreatment of cotton fabrics is carried out, among
other things, to increase the absorbency to such an ex-
tent that sufficient liquor is absorbed in continuous
dyeing processes even during the shortest possible
contact times in the padder.

Absorbent compounds These are substances
which swell and are capable of absorbing several times
their own weight of liquid, especially water. Starting
products are polymers containing OH or NH; groups,
e.g. cellulose, starch and polyacrylamides which, by
suitable modification, are converted into absorbent
compounds.Uses: particularly for the hygiene sector. >
Superabsorbers.

Absorptiometer An instrument for measuring
the absorption of light, based on a similar principle to
the - Photometer.

Absorption The ability of one material to take up
another. In this way, for example, gases are absorbed
by liquids (ammonia, hydrochloric acid), or liquids,
gases and radiation by solid materials. Selective ab-
sorption is based on different strengths of absorption
of monochromatic radiation. In the visible spectrum,
this is the reason for colour vision, where a balance is
reached between absorption colours and complementa-
ry colours. Radiant absorption is that portion of inci-
dent light which is not reflected. The radiated body
gains energy through absorption, e.g. by conversion
into heat. In this way, the radiation absorbed by atoms
causes an increase in the kinetic energy. Opposite term
— Reflection.

Absorption colour Absorbed spectral colour; —
Complementary colour.

Absorption of dye in dyeing Absorption of dye
from the liquor during dyeing. Many dyes are very
slowly absorbed by the substrate, and treatment must
therefore continue for a fairly lengthy time in order to
exhaust the dye liquor. For testing the exhaustion ca-
pacity of a dye, undyed fabric of the same type is used
at the end of the dyeing process for the dye liquor used,
in order to test bath exhaustion by subjective assess-
ment of the subsequent absorption by the sample then
taken.

Absorption of liquids — Wetting properties, hy-
drophilic treatment process.

ABTN, abbrev. for: Brazilian Standards Associa-
tion — Technical and professional organizations.



ABWAG, (Ger.) abbrev. for: - Abwasserabga-
bengesetz (German Waste Water Disposal Law).

Abwassertechnische Vereinigung (ATV) —
Technical and professional organizations.

AC — Acetate fibres, > Standard abbrev. for textile
fibres, according to the - EDP Code; DIN standard
abbrev.: = CA.

Ac,

I. chemical symbol for the element actinium (89).

II. abbrev. for acetate, acetyl.

III. abbrev. in chemical formulae for > Acyl. For
example, as frequently encountered in scientific and
patent literature, any monobasic acid (hydrochloric
acid, for instance) can be represented in the following
form:

H* + Ac™

The corresponding salts (sodium chloride) are thus
represented as follows:

Me* + Ac™ (= Me = symbol for cation, usually
an alkali metal)

From the same standpoint, a cationic compound of
a quaternary ammonium base with an acid group (Ac)
is represented as follows:

[R-NH;] *+ Ac.

ACANOR, (Fr.) Association des Cadres de Nor-
malisation d’Enterprise, Paris (Association of Industri-
al Standardization Offices); —> Technical and profes-
sional organizations.

Accelerator —: Carriers, vulcanization accelera-
tors.

Accelerotor The Accelerotor is an instrument for
making rapid laboratory determinations of the abrasion
resistance and wear characteristics (including pilling
propensity) of textiles and other flexible materials. The
instrument was developed and patented by the —
AATCC. The Accelerotor simulates all of the various
types of dry, moist, and wet abrasion encountered in
normal end use situations. The random motion of an
unfettered test specimen employed in the Accelerotor
frees it from the limitations of rigidly mounted test
specimens. This principle produces samples with a
close and completely realistic relationship to end-wear
use. The Accelerotor is routinely used for testing wo-
ven, nonwoven, knitted, felted pile, tufted and coated
fabrics. It is also applicable to combinations of fibres
including glass as well as flexible samples of paper,
leather, plastic films, etc. Manuf.: Atlas Electric
(USA).

Acceptable quality level AQL (acceptable quali-
ty level), standard value, under which acceptance sam-
pling specifications are compiled into an acceptance

Acetals

sampling plan. Batches with a fault content equal to or
less than AQL are very probably accepted in accept-
ance sample testing.

Acceptance sampling Used for acceptance test-
ing in the supply of finished products, mainly by tak-
ing a random sample and testing its quality (e.g. good/
bad characteristics, defect criticality) or measurement
testing (e.g. calculating the characteristic rejection rate
from mean value and standard deviation).

Acceptance testing — Quality control of finished
products. Final inspection.

Acceptor An atom, molecule, or ion that is elec-
tron deficient and which can form a coordinate link
with an electron donor, e.g. proton acceptors (bases)
are substances which take up OH™ ions in aqueous so-
lution. Opposite term — Donor.

Accomodation Adaptation, e.g. the term, acco-
modation point, is used in relation to thermoplastic fi-
bres, i.e. > Melting point.

Accumulation, build up, superimposition, e.g.
tone shifts in dyed goods resulting from, e.g. improper
treatments. The problem is particularly important in
the case of domestic detergents containing fluorescent
brightening agent additives. After a certain number of
washes with such products, an equilibrium establishes
itself between the fluorescent brightening agent dis-
solved out of the textile and that which exhausts on to
it again.

Accumulators — Fabric accumulators which are
used as compensating stations in continuous fabric
throughput on an extremely wide variety of finishing
lines.

ACESA, abbrev. for: Australian Commonwealth
Engineering Standards Association — Technical and
professional organizations.

Acetal reactants Reactant type crosslinking
agents for cellulose which are not subject to chlorine
retention.

 OICH;CH01,CH

H,C
\ O[CH,CH,0],CH;

Acetals Compounds derived from the reaction of
an aldehyde or ketone with an alcohol using an acid
catalyst, as a result of which water is split off and
2 oxygen atoms are linked to 1 carbon atom, e.g.:

0 OC,Hs
7 +H*
H;C— C\ + 2 CH3CH,OH === H3;C—C—O0C;Hs + H,0
H H
Acetaldehyde Ethanol

Constitutionally, acetals are comparable with ethers
but possess different properties due to the double C-O-C
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Acetate cellulose

bond. Acetals are completely stable to alkalies, but on
boiling with dilute acids, they split up again into the re-
spective aldehyde and alcohol. Polymer chains with cy-
clic acetals are present in, e.g. = Polyvinylacetals. The
cyclic hemiacetal (a C-O-C bond) of glucose partici-
pates decisively in the molecular structure of cellulose.

Acetate cellulose —> Cellulose acetate.

Acetate dyeings, colour fastness The colour
fastness of disperse dyes to chlorine and gas-fume fad-
ing is variable. The latter is improved by gas-fume fad-
ing inhibitors which can be applied either during or af-
ter dyeing. A product with a very effective inhibiting
action is, e.g. N,N’-diphenylethylenediamine. On ace-
tate, cationic dyes have adequate wet fastness proper-
ties but poor light fastness.

H2C| (|:H2

NH NH

N,N "-diphenylethylenediamine

Acetate dyeings, identification tests Separation
of water-soluble from water-insoluble dyes (see Table
1). Confirmatory test: treat the dyed specimen at room
temperature for approx. 15 min in a mixture of alcohol
and ethyl acetate (1:1). After evaporating off the sol-
vent, dissolve the residue in water. Substantive dyes
can be distinguished from cationic and acid dyes by
carrying out dye staining tests on cotton, wool, etc.

Acetate dyes, identification of dye class The
dye classes listed in the table (Table 2) can be identi-
fied by applying the test methods given.

test method | disperse disperse cationic dyes

dyes developing
dyes

boiling water | B: + 0 B: o or B: +

test (boil for | W: 0 +0 W:s +

5 mins in W:o

distilled

water)

wash test B: + + B: + B: + + +

(5 g/l of W:st+++ | W:st atthe | W:st+ + +

soap, most +

5 mins, 80

oC)

activated S: mostly S:o0 S: mostly

charcoal- +++ + 4+

boiling water

test

benzene test | positive: negative positive:
benzene aqueous
dyed phase dye

paraffin test | negative slightly negative

positive

Tab. 2

Key to abbrev. given in the table 2:

S

B

\\%
W:s
W:st
+++
++

+0

stripped

bleeds

white acetate sample
W soiled

W stained

very heavily or completely

heavily
lightly

very lightly
no change

test method cationic dyes

disperse dyes

diazotising dyes

naphthols
(acetobenzoic dyes)

water test (boil for 5

d slight bleeding,
mins)

interconnected acetate
fibres are slightly soiled

very slight bleeding,
acetate white test
specimen not stained

only very slight or no bleeding, no white test
specimen staining

wash test (5 g/l of soap,

very severe bleeding,
80° C, treat for 15 mins)

interconnected acetate
fibres stained

stained

substantial bleeding,
white test specimen

slight bleeding, white
test specimen slightly
soiled at the most

exhausted

dye mostly completely

Boiling test with water

. dye mostly completely exhausted
+ activated carbon

dye not exhausted

benzene test ositive ositive negative
p p g
(see above for difference)
paraffin test (?) negative | negative slightly positive very positive.

Tab. 1: Acetate dyestuffs verification.
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Acetate fibres belong to the class of man-made
cellulosic fibres, sub-group: cellulose ester fibres. Ace-
tate fibres are manufactured by treating cellulose in the
form of pure wood pulp or, less frequently, cotton lint-
ers, with a mixture of glacial acetic acid and acetic an-
hydride at low temperature (under cooling) in the pres-
ence of an activation catalyst such as sulphuric acid,
perchloric acid, zinc chloride or similar salts. The
strongly exothermic reaction results in the formation
of cellulose triacetate (primary acetate, CgH;Os5
(OC—CHy;)). On the assumption that all 3 OH groups of
the glucose units forming the cellulose molecule are
acetylated, cellulose acetate contains 44,8% acetyl or
62,5% acetic acid content. For many purposes, the com-
plete acetylation of cellulose is neither necessary nor
desired and, during a subsequent stage of hydrolysis,
some of the original cellulosic OH groups necessary for
solubility are regenerated. This saponification process
with dilute sulphuric acid may be terminated at any de-
sired point with sodium acetate. A partial esterification
to produce partially-acetylated cellulose is not possible,
and a mixture of free and triacetylated cellulose is
obtained instead. The cellulose acetate produced in the
above manner is described as secondary acetate, and
corresponds to the ester group content of “2,5 acetate”
(37,5% acetyl or 57% acetic acid content).

Fibre manufacture: the cellulose acetate flake is
precipitated in water, washed, purified and dried. In
the case of triacetate, it is then dissolved in dichlo-
romethane and, in the case of 2,5 acetate, acetone and
alcohol are used. The resultant highly viscous solution
is filtered, freed from air, and extruded through spin-
nerets in the dry spinning process. Filament yarns
composed of several filaments (depending on the
number of holes in the spinning jets) are produced by
this means. In the manufacture of staple fibre, the fila-
ments from numerous spinnerets are combined into
tow form, crimped, and cut to the required length. Fi-
bre properties: moisture regain 6—6,5%, water reten-
tion 25-28% (lower in comparison to cotton, cupro
and viscose), High affinity towards organic solvents
(alcohol, acetone, chloroform, glacial acetic acid, ethyl
ether, etc.) in which the fibres either dissolve or swell.
On the other hand, cellulose acetate, being an ester, is
itself a good solvent for numerous organic substances
(dyes, etc.); = Acetate/triacetate fibres — solubility in
organic solvents. As a result of the properties conferred
by acetylation, acetate fibre exhibits a different affinity
towards dyes compared to other cellulosic man-made
fibres, and is extremely sensitive to alkalies (action of
alkalies causes deacetylation or saponification = loss
of characteristic properties) and also acids. Melting
point 225°C, max. ironing temperature 180°C. Dry-
cleaning is carried out exclusively with tetrachlo-
roethane (perchlorethylene), fluorocarbons or special
boiling point spirits.

Acetate fibres in direct printing

Acetate fibres, determination of acetic acid con-
tent Approx. 2 g of prewashed and dried fibres are
weighed and saponified for 48 h in 50 ml 0,9 n alco-
holic potassium hydroxide solution at 20°C. After the
addition of hydrochloric acid, the fibres are treated for
a further 45 min. at 50°C and then titrated with sodium
hydroxide solution using phenolphthalein as indicator.
A blank control test (blank test on alcoholic potassium
hydroxide solution) must also be carried out.

_ (a—-b)-0,06-100

E
Q = acetic acid content in% based on dry material,
a = consumption of potassium hydroxide solution in ml
required to bind the acetic acid liberated,
b = consumption of blank test in ml,
E = weight of dried material in g.

Acetate fibres, dyeing of Although acetate is a
regenerated cellulosic fibre it bears a greater resem-
blance to synthetic fibres because of its hydrophobic
character, i.e. neither direct nor vat dyes can dye the
fibre satisfactorily. For this reason, the following dye
classes are used to dye acetate:

1. Cationic dyes: brilliant shades with relatively poor
colour fastness are obtainable with selected dyes of
this type.

2. Acid dyes: pale to medium depth dyeings are ob-
tained with selected dyes.

3. Disperse dyes: universally applicable.

4. Disperse dyes capable of diazotization and devel-
opment: applied by special dyeing methods; used
for the production of deep shades with high wet
fastness properties.

5. Pigment colorants: applied with a pigment binder.
Seldom used on acetate and then only for pale (pas-
tel) shades.

Disperse dyes are by far the most important class of

dyes for the dyeing of acetate.

Acetate fibres in direct printing Nowadays, wo-
ven and knitted acetate fabrics are printed almost ex-
clusively with selected disperse dyes. Liquid dyes are
preferred because of the simplified print paste prepara-
tion, i.e. without the need to predisperse the dye. Dis-
perse dyes are selected on the basis of shade, light fast-
ness, wet fastness, sublimation fastness and processing
fastness. The importance of the individual criteria de-
pends on the type of article and fibre. Typical print
paste recipe (1000 g): 1-150 g disperse dye, x g water,
500 g thickener (guar or locust bean derivative 9-12%
solution), 0-50 g fixation auxiliary. Urea, thiodiethyl-
ene glycol, glycerol esters and glycol derivatives are
used in limited quantities as fixation auxiliaries. Whilst
these additions assist dye fixation, excessive amounts
can cause fibre damage. Very occasionally, cationic
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Acetate fibres in discharge printing

dyes are used to achieve particularly brilliant shades.
The colour yield is likewise improved by the addition
of urea. When printing cationic and disperse dyes
alongside each other in the same design, it is helpful to
precipitate the cationic dyes in a finely dispersed form
by the addition of an anionic auxiliary. Fixation of
prints on acetate with disperse and cationic dyes is car-
ried out by steaming the goods in the star or universal
loop steamer with saturated steam at 102°C for 20—40
min. Acid and metal-complex dyes are also still used
occasionally, in which case dye fixation can be
achieved without steaming.

Acetate fibres in discharge printing Dyeings
with selected disperse and cationic dyes are used as
dischargeable grounds. The best white discharges are
obtained with zinc formaldehyde sulphoxylate. For
coloured discharges, tin (II) chloride is used as the dis-
charging agent, which permits a wider range of dis-
charge-resistant dyes to be used. Discharge printing
methods based on thiourea dioxide have also been em-
ployed on acetate.

Acetate fibre solvents Spotting agents which can
dissolve or swell acetate fibres include: formic acid,
ethyl ether, ethyl acetate, ethylenediamine, acetone,
benzaldehyde, chloroform, glacial acetic acid, (acetic
ether = ethyl acetate), nitrobenzene, phenol liquid, py-
ridine, (sulphuric ether = ethyl ether) and tetrachlo-
roethane. Particularly dangerous are warm solvents be-
sides solvent mixtures, e.g. benzene/alcohol and chlo-
roform/trichloroethylene.

Acetate fibres, test for chemical damage De-
termination of the — Viscosity index of a very dilute
solution of acetate in m-cresol.

Acetate of alumina — Aluminium acetate.

Acetates contain the typical CH;COO- acetate
group.

I. Salts of acetic acid (CH;COOH) of the type
CH;COONa (sodium acetate). All neutral acetates are
water-soluble, basic acetates sparingly soluble. Proper-
ties: —: Aluminium, Ammonium, Calcium, Chromium,
Iron, Sodium and Tin acetates.

II. Acetic acid esters, e.g. of the cellulose acetate
type which have the following configuration:

R - 0—C—CH;

I
0

Acetate/triacetate fibres — solubility in organic
solvents Differences in solubility can be used for the
identification of both these textile fibres. In principle,
acetate fibre dissolves in polar solvents such as ace-
tone whereas, by contrast, triacetate fibre, which no
longer has any free -OH groups, dissolves very well in
certain non-polar solvents such as dichloromethane
(see Table).
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solvent acetate triacetate
formic acid soluble soluble
amylacetate soluble swells
acetone soluble swells/soluble
benzine (doubled) resistant resistant
benzine, petroleum ether resistant resistant
benzene, toluene, xylene resistant resistant
benzyl alcohol soluble hot | insoluble/agglomerates
chlorinated benzenes swells swells
chloroform swells swells/soluble
cyclohexanone soluble hot | soluble hot
dichloromethane swells soluble
dimethyl formamide soluble soluble
dioxane soluble slowly soluble
glacial acetic acid soluble soluble warm
acetic ether soluble swells
ethanol insoluble swells
ethylene chloride soluble soluble
ethylene diamine hydrate soluble insoluble cold
m-cresol soluble hot | slowly soluble
methanol resistant resistant
phenol soluble soluble
tetrachlorethene resistant resistant
carbon tetrachloride resistant resistant
trichlorethene resistant swells

Tab.: Acetate and triacetate solvents.

Acetic acid (glacial acetic acid, ethanoic acid),
CH;COOH. Most important member of the — Fatty ac-
ids. MW 60,42. Salts are known as acetates. The water-
free acid is a clear, colourless liquid with a pungent
odour irritating to the eyes. The 100% acid is known as
glacial acetic acid. Acetic acid is miscible in all pro-
portions with water, alcohol, ethers, carbon tetrachlo-
ride, chloroform, glycerol and ethereal oils. Synthetic
acetifi"acid is pure. Typical impurities can be: hydro-
chloric, sulphuric and sulphurous acids as well as cata-
lysts (mercury, manganese, iron). Properties: pure ace-
tic acid is flammable, turns litmus paper red only after
moistening; medium strength acids burn the skin; dilu-
tion with water causes evolution of heat and diminu-
tion in volume; volatile. Uses: dyebath additive (for
dyes exhausting under weakly acidic conditions, espe-
cially acid and chrome dyes); in printing it has a slow-
er dye-exhausting action than sulphuric acid (reduces
lake formation); souring and neutralizing; pH adjust-
ment of water; solvent for cationic dyes; spotting agent
(for dyes, as well as resin, oil and blood stains).

Acetic ester — Ethyl acetate.

Acetoacetanilide (acetylacetanilide)
compounds.

Acetoacetic ester CH;CO-CH,—COO-C,Hs; used
in the printing of acetate fibres with water-soluble ace-
tate dyes.

Acetone (propanone, dimethyl ketone),
CH;COCH;, MW 58, density 0,79, b.p. 56°C, flash-
point 17°C. Acetone is a clear, colourless, volatile lig-
uid with a sweetish odour. Hazard: flammable, danger-
ous fire risk. Properties: neutral reaction; miscible with
water, alcohol and ether in any proportions. Uses: spot-

- Acetyl



ting agent (for grease, rubber, varnish, oil and pitch
stains, etc.); fibre reagent (— Acetone solubility test);
swelling agent in printing, etc.

Acetone solubility test For the identification of
acetate and polyvinyl chloride fibres. Acetate is either
partially or completely dissolved in acetone. In doubt-
ful cases, add water — a precipitate confirms the pres-
ence of acetate. More reliable is the — Glacial acetic
acid solubility test. Polyvinyl chloride dissolves slow-
ly in acetone.

Acetosole —> Tetrachloroethane.

Acetyl cellulose An inappropriate term widely
encountered in the literature for > Cellulose acetate. A
true “acetyl cellulose”, stable to hydrogen and hydro-
xyl ions, must, as an — Acetyl compound, possess the
following molecular grouping:

—(C—C—CH;

N

This is not the case, however, for actual cellulose
acetate which, as an acetate, contains the typical ester

group:

—(C—0—C—CH;

)

As is well-known, this is the reason why cellulose
acetate, as a cellulose ester, is very sensitive towards H
and OH ions, which makes it necessary to dye the fibre
under conditions that are as close to neutral as possi-
ble.

Acetylacetone method A test method based on
acetylacetone (pentanedione-2,4) for the quantitative
colorimetric determination of free formaldehyde on
textiles in accordance with Japanese Law 112-1973. It
involves aqueous extraction of the test specimen, the
addition of acetylacetone reagent solution and colori-
metric measurement.

Acetylated cotton Modification of cotton by es-
terification with glacial acetic acid. The treatment re-
sults in chemically modified cotton which is especially
characterized by improved resistance against microbial
attack, rotting, heat and acids. Depending on the de-
gree of acetylation, partial, high and fully acetylated
cottons are obtained. The acetylation takes place main-
ly in the readily accessible amorphous regions of the
fibre. Continuous and discontinuous acetylation proc-
esses are subdivided into the following sub-stages:
cleaning, activation, acetylation and rinsing.

Acetylation Introduction of the acetyl group,
CH;CO (— Acyl group) into an organic compound

Acid amides

containing either an OH-group or NH-groups. Not to
be confused with the introduction of the acetate group,
CH;COO (— Acetates) since acetylation does not in-
volve esterification. - Acetyl compounds.

Acetyl compounds, are formed by — Acetylation
and thus contain the typical acetyl group CH;CO (—
Acyl group), e.g. acetamide CH3;CONH,, acetyl chlo-
ride CH3COCI. Other acetyl compounds are e.g. ace-
toacetic anilides of the type CH;COCH,CO-NHC4H;
which are important in dye chemistry, e.g. as develop-
ers and Naphthol AS dyes (Naphthol AS-G = diace-
toacetic tolidide). Cellulose acetate, on the other hand,
is not an acetyl compound.

Acetylene (ethyne), C,H,; colourless and virtual-
ly odourless toxic gas, lighter than air, ignites above
335°C, burns with a bright and smoky flame, com-
bined with oxygen it develops temperatures of approx.
3000°C (1 m? = 60 060 joules), commercially available
in pressure-tight steel bottles (22,5% acetylene and
40% acetone in 25% kieselguhr, to reduce the risk of
explosion). Produced by the action of water on calcium
carbide. Acetylene is the most important gas in chemi-
cal synthesis (dyestuffs, chemical auxiliaries, solvents,
etc.)

Acetylene dichloride — Dichloroethylene.

Acetylene diurea, glyoxal diureide. The methyl-
ol compound of acetylene diurea is used, among other
applications, as a resin finishing agent. - Tetramethyl-
ol acetylene diurea.

Acetylene tetrachloride — Tetrachloroethane.

Acetylides — Carbides.

Achema, exhibition of chemical instrumentation
within - Dechema.

Achromatic, colourless. A property of optical in-
struments (mostly compound lenses) to avoid chromat-
ic aberration, i.e. prevention of coloured fringes sur-
rounding the image.

Achromatic colours According to Ostwald the
colours “white, grey, black and all those that lie be-
tween”. —: Grey series; Pure spectral colour; Chromat-
ic colours.

Achromatic objectives Optical objectives with
compound lens systems having the highest degree of
correction for chromatic aberration.

Achromatic point (white point) The achromatic
point is effective as the colour point of the lighting-de-
pendent physical — Ideal white.

Achromatism — Colour blindness.

Achromatopsia, total > Colour blindness.

Acid ager This type of steamer is used for dye
fixation (development) on printed fabrics by acid
steam development. —: Flash ageing process; Rapid
ager.

Acid amides are organic compounds containing
the functional group -NH-CO-. They are formed from
— Oxo acids, through substitution of hydroxyl groups
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Acid anhydrides

(OH) by monovalent amide groups (NH,). Oxo acids
are of great significance in the manufacture of dye-
stuffs and textile auxiliaries. Amongst the latter, deter-
gents and wetting agents derived from paraffin hydro-
carbons as sulphamides or — Sulphimides are of par-
ticular importance. These are formed by the action of
ammonia on the sulphochlorides of paraffin hydrocar-
bons. An example of a polymer acid amide is = Polya-
mide.

Acid anhydrides, are formed by the removal of
water from — Acids, e.g.

2 HOCl == CLO + H,0

Some acid anhydrides can form several acids with
different numbers of water molecules, e.g. phosphorus
pentoxide, P,O5

+ 1 H,O — (HPO3), metaphosphoric acid
+ 2 H,O - H4P,O; pyrophosphoric acid
+ 3 H,0 — (H3PO,), orthophosphoric acid

As an example of the tribasic = Phosphoric acids,
— ortho acid is an acid without elimination of H,O

which, in this case, is referred to as phosphoric or

orthophosphoric acid H;PO,.

— meta acid is formed from one molecule of a tribasic
acid with elimination of one molecule of H,O, in
this case metaphosphoric acid HPO;.

— pyro acid (from Gr. pyro = fire, since heat energy
must be supplied) is formed from two molecules of
a polybasic acid with the elimination of one mole-
cule of H,O, in this case pyrophosphoric acid
H,P,0-.

Substitution of the remaining acidic hydrogens, e.g. by

alkali metals, yields the corresponding salts; i.e. ortho-

phosphates, metaphosphates and pyrophosphates.

Acid chlorides are formed from — Oxo acids
through the substitution of hydroxyl groups by chlo-
rine. Acidic chlorides of wide importance in the chemi-
cal industry are products such as e.g. sulphuryl chlo-
ride: sulphuric acid H,SO4 = SO,(OH), - SO,0OHCI
(chlorosulphonic acid) = SO,Cl, (sulphuryl chloride)
etc.

Acid chlorination, colour fastness to — Colour
fastness to acid chlorination.

Acid damage to cellulose — Hydrocellulose.

Acid discharges (discharge resists), - Discharg-
es based mainly on citric or tartaric acids or their salts.
Used e.g. for mordant and cationic dyes.

Acid donor A term used in resin finishing for in-
organic and organic compounds which break down un-
der certain conditions, mainly at elevated temperatures
(e.g. 150°C), liberating acids. They are used as reac-
tion accelerators for the crosslinking of resin finishes.
— Resin finishing catalysts.
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Acid dyes, are mainly alkali salts of sulphonic
and/or carboxylic acids (containing SO3H, COOH or
OH groups):

- type monosulphonated dye
o NH,

L g

o NH,

- type disulphonated dye
NH, O OH

OH O

SO;H

NH,

- type trisulphonated dye
SOsH

Acid dyes have good water solubility and excellent
affinity for wool, silk and polyamide fibres. The acid
dyes represent an important dye class for these fibres:
they are easily dyed, have generally good levelling
properties, and produce uniformly exhausted, well
penetrated dyeings. Fabric handle and lustre are unaf-
fected. An extensive range of acid dyes is available.

Acid dyes exhaust directly from neutral to strongly
acidic dyebaths. Additions of acid accelerate, whilst
additions of salt retard the rate of exhaustion (regulator
for levelling). When dyeing is correctly carried out, the
dyebath exhaustion is generally complete (clear liquor).
Attention must be paid to dye selection, e.g. for wool/
polyamide blends, monosulphonated acid dyes are the
most suitable (higher rate of saturation, deeper dye-
ings, good parity between both fibres), whilst disul-
phonated acid dyes exhaust preferentially on to wool
depending on the acidity of the dyebath (wool has a
higher acid-binding capacity than polyamide). For this
reason, combinations of mono and disulphonated acid
dyes (with few exceptions) should not be used to pro-
duce plain-dyed shades on wool/polyamide blends

SO:H



since the monosulphonated dye will be absorbed pref-
erentially and the disulphonated dye displaced by the
polyamide component (blocking effect), thereby in-
creasing exhaustion of the latter on to the wool compo-
nent.

The examples of di- and trisulphonated acid dye
types illustrated by the formulae given at the beginning
of this section are representative of polysulphonated
acid dyes. In practical applications, no technical dis-
tinction is made between di-, tri- or multifunctional
dyes. The application of disulphonated acid dyes in
wool dyeing can also be extended by the use of trisul-
phonated dyes according to their affinity. The quanti-
ties of auxiliary additions, which may be necessary to
prevent tippy dyeings, are frequently different for di-
and trifunctional dyes. The dyeing of homogeneously
dyeable polyamide materials with polysulphonated
acid dyes is not based on considerations of technical
application but rather on lower cost. In order to
achieve high contrasts in the dyeing of differential-
dyeing polyamide, di- and trifunctional acid dyes are
recommended, with preference being given to the
former type.

Acid dyes are important dyes for natural protein fi-
bres (wool, silk) as well as various synthetic fibres
(e.g. polyamide) and even, to some extent, for cellulos-
ic fibres.

I. Wool dyeing in particular (yarn, piece and fully-
fashioned articles); e.g. cheaper qualities of carpet
yarns; braids; tapes; cheaper menswear and light-
weight women’s (dress) fabrics; flannel; blankets; fur-
nishing and upholstery fabrics; flags, etc.; plush; felts;
knitwear and hat dyeing.

Acid dyes

II. Silk dyeing (hanks, piece and fully-fashioned ar-
ticles); also for weighted silk (exception: black).

III. Fibre blends, e.g. with cellulosics (and fully-
fashioned articles). Acid dyes are particularly versatile
in these applications:

a) two-bath method for plain-dyed shades (= better han-
dle, avoidance of heat creases), involves pre-dyeing
with acid dyes and topping with substantive dyes.

b) single or two-bath methods for two-tone or resist
effects with selected dyes.

IV. Acid dyes are used for bright and cheap dyeings
on jute; for bright shades etc. on hemp (sisal); coconut
fibres and yarn; bast fibre braids (with substantive
dyes); raffia bast; fibres (for upholstery purposes,
brushes); hog’s bristles; horsehair for linings, fillings,
brushes, etc.; paper (yarns and fabrics).

The dyeing behaviour of acid dyes on wool can be
characterized as follows:

1. Migration: a dye property which is dependent on
the rates of desorption, diffusion and sorption.

2. Build-up: a factor which is determined by affinity of
the dye for the fibre under specific conditions of pH.
Further dye properties of decisive importance in
practical application may be derived from the
above two factors, e.g. dye combinability and wet
fastness.

3. Combinabilty: Good combinability exists when the
particular dyes selected exhaust and migrate tone-
in-tone. This behaviour is dependent on dye affinity
as well as the rates of diffusion/desorption, and can
therefore be characterized equally effectively by
the much more familiar dyer’s terms of migration
and build-up.
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Acid dyes in dyeing

4. Wet fastness properties: Since the processes of des-
orption, diffusion and adsorption are likewise re-
sponsible for wet fastness, a close relationship be-
tween migration and wet fastness properties has to
be assumed. For this reason, therefore, it cannot
simply be expected that dyes with high wet fastness
will also migrate readily. In order to achieve this
objective as closely as possible in practice, special
dyeing systems have been developed. If acid dyes
are schematically represented on a graph according
to their migration/mobility and exhaustion/affinity
behaviour then each dye will take up a position on
the graph corresponding to its properties (see Fig.).
These positions are characterized by the dye chem-
istry, e.g.:

— degree of sulphonation,
— molar dye strength,
— chemical constitution,
— molecular weight.
As a prerequisite for the reliabilty of this classification,
test conditions such as those listed below must be
maintained exactly:
depth of dyeing,
— pH of dye liquor,
— dyeing time and temperature,
— dyeing substrate and its pretreatment.
The Figure illustrates the positions of a series of well-
known types of acid dye. Dye mobility (which is ex-
pressed as levelling behaviour), is indicated by
strength differences between dyed material and adja-
cent material after a migration test: 100% = complete
levelling, 0% = no levelling) and is represented along
the vertical axis of the figure. Dyebath exhaustion, un-
der specified conditions, is represented along the hori-
zontal axis (100% = complete bath exhaustion; 80%
exhaustion = 20% of the dye used remains in the dye-
bath). The curved line running from upper left to lower
right of the figure separates the monosulphonated from
the disulphonated dyes. Those dyes positioned in the
upper right-hand sector exhibit high affinity resp. a
high exhaustion capacity, good migration properties
and good levelling of root/tip differences in wool dye-
ing. With decreasing affinity and migration capacity
(towards lower left), this levelling ability falls off (in-
creased selective exhaustion). In this last sector, spe-
cial dyeing methods are usually necessary to achieve
good equalizing resp. good levelling of root/tip differ-
ences, as is the case, e.g. with turquoise dyes of high
wet fastness.

Good combinability exists therefore when dyes
which are applied in combination exhibit uniform dye-
ing behaviour irrespective of their application quanti-
ties in the recipe, and when they have no influence on
each other. Thus the closer dyes are positioned to one
another in the schematic diagram, the more ideal, i.e.
concentration-independent, their suitability in combi-
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nation, and the greater is the likelihood that their wet
fastness properties will be similar. (Frauenknecht,
Hextall and Welham).

Acid dyes in dyeing

1. Wool: Acid dyes exhibit wide differences in affin-
ity for wool fibres. However, a strict subdivision is not
possible since fluid transitions exist. The starting pH of
the dyebath ranges from pH 1,8-6 depending on the af-
finity of the dyes used. Initial acidity, however, de-
pends not only on dye affinity characteristics but may
also be determined by other factors from time to time.
With high acidity, the dyeing process does indeed pro-
ceed more quickly since more ammonium cations are
present. However, the electrostatic bond of dyes ex-
hausting from strongly acid baths is not particularly
stable, i.e. the dye salt may be broken down hydrolytic-
ally during the course of dyeing, which means that non-
uniform dye uptake is levelled out again through dye
migration. For this reason, dyes which exhaust from
strongly acid baths are also known as levelling or
equalizing acid dyes. Acid dyes which exhaust from
weakly acidic baths are less easy to level because of
their stronger bonding to the wool fibre, so that greater
care is necessary in dyeing. Such dyes are generally
known as milling acid dyes. They find application for
knitted and warp-knit fabrics in deep shades,
swimwear, women’s wear, milled fabrics, etc. Acid
dyes exhausting under strongly acidic conditions are
employed when, in the interests of gentle treatment of
the wool fibre, the dyeing process should be as short as
possible, and their use appears advisable because of
problems with levelling or penetration. They may only
be used, however, provided that the wet fastness prop-
erties are sufficient to meet the particular end-use re-
quirements. Applications include the dyeing of knitted
and warp-knit fabrics in pale to medium shades as well
as upholstery fabrics, etc. Their main use is for the
dyeing of wool qualities that are prone to felting. They
are also important in yarn dyeing, being especially
suitable for the dyeing of yarn packages where their
use ensures perfectly penetrated dyeings. Sodium sul-
phate promotes levelling by reducing the effective
forces which exist between the wool fibre and the dye
anion, thus keeping the dye in solution longer without
exhausting on to the fibre.

II. Silk: In general, the same methods can be used
for dyeing silk as for wool. Peculiar to silk dyeing,
however, is the use of bast soap in the dyebath, which
functions as a levelling agent and is beneficial for fibre
quality. In many cases, the bast soap is broken by the
addition of acids, and dyeing is carried out in a broken
bast soap bath, in which the fatty acids separated from
the soap are maintained in a finely dispersed state by
the sericin. Many acid dyes may also be dyed on silk
from a neutral bath containing soap and, possibly, so-
dium sulphate.



III. Polyamide: Because of their cationic character,
polyamide fibres may be dyed with acid dyes, includ-
ing those which exhaust under strongly acid as well as
weakly acid or neutral conditions. It is recommended
that dyeing be carried out only in the presence of am-
monium acetate, ammonium sulphate or acetic acid.
Due to the stable bonding of acid dyes on polyamide,
dyeings on this fibre possess wet fastness properties
which are to some extent superior to the corresponding
dyeings on wool. The light fastness of many acid dyes
on polyamide is also good. It is, however, important in
the dyeing of polyamide to select only those acid dyes
which are particularly suitable for dyeing this fibre
having regard to levelling properties, combinability
(blocking effect), ability to cover material-inherent
streakiness, and achievement of desired fastness prop-
erties. (—: Dyeing of polyamide fibres; Acid dyes in
printing)

Acid dyes in printing

I. Wool: Printing is mainly carried out on wool
which has been given an oxidative pretreatment. The
most commonly used thickeners are locust bean and
guar derivatives, crystal gum and British gum. As acid
components, acetic or formic acids are used (20-30 g/
kg) or, less frequently, tartaric, oxalic or glycolic acids.
For dark shades and dyes which are sensitive to reduc-
tion in the steamer, an addition of sodium chlorate (10—
15 g/kg) is often made to the print pastes. Urea, inter
alia, is used as a dye solvent. For areas of heavy cover-
age in hand printing, an addition of sodium tungstate is
also useful (promotes levelling). Coacervate-forming
chemicals also have a favourable effect on levelness.
As hygroscopic agent, an addition of glycerol (20-30
g/kg) is used. After printing, the goods are dried (not
too intensely) and finally steamed for 40—60 min. at
101-103°C. Good fixation of the prints can only be
achieved with saturated and moist steam. After fixa-
tion, the goods are well rinsed, lightly soaped if neces-
sary, then hydro-extracted and dried.

II. Silk: The most commonly used thickeners are lo-
cust bean and guar derivatives, crystal gum and British
gum. In roller printing, gum arabic is still frequently
used. Formic acid is mainly employed as an acid com-
ponent (10-20 g/kg). For dark shades and dyes which
are sensitive to reduction in the steamer, an addition of
sodium chlorate (1015 g/kg) is often made to the print
pastes. Urea, inter alia, and occasionally benzyl alco-
hol are used as dye solvents. Where levelling problems
are encountered, particularly in the printing of large ar-
eas in pale to medium shades, it is advantageous to
work without formic acid or neutralize the print pastes
with ammonia. Alternatively, the formic acid may be
substituted by ammonium tartrate 20°B¢é (10-40 g/kg).
After printing, the dyes are fixed in saturated steam for
30-50 min., rinsed well with a plentiful supply of cold
water and, if a scroopy handle is desired, finished (1-2

Acid dyes in printing

ml/l acetic acid 80% or formic acid 85%; 5-10 min.
cold). To improve wet fastness, 1-2 g/l of a cationic
surfactant can be added to the finishing bath or applied
from a fresh bath. Finally, the goods are hydro-extract-
ed and dried.

III. Polyamide: As thickeners, preference is given
to low-viscosity locust bean or guar derivatives as well
as crystal gum. Instead of free acids, additions of acid
donors such as ammonium sulphate and ammonium
tartrate are employed. Urea, inter alia, is used as a dye
solvent. In order to prevent frosting effects, 3—5 g/kg
of special surfactants can be made to the print pastes.
For reasons of improved levelling when printing pale
shades, it is recommended to add 5-10 g of a levelling
agent to the print pastes. After printing, the dyes are
fixed by steaming for 20-30 min. at 0,2 bar, rinsed
cold (at pH4 to prevent staining of white grounds),
soaped at 50°C, rinsed again cold and, to improve fast-
ness if desired, given an aftertreatment (pH4) with 2 g/1
of a cationic surfactant.

IV. Acetate: With selected acid dyes, excellent wet
fastness ratings are obtained on acetate which are far
superior to those achieved in printing with disperse
dyes. Moreover, bleeding and staining in the washing
process is largely avoided. As thickeners, locust bean
and guar derivatives, as well as crystal gum, possibly
in admixture with carboxymethylcellulose, are used.
Urea, inter alia, is used as a dye solvent. After printing
and drying, the dyes are fixed by steaming for 20-30
min. in saturated steam, rinsed well cold and, to
achieve optimum wet fastness, soaped at approx. 60°C,
rinsed again cold, then dried.

V. Triacetate: Brilliant shades with excellent wet
fastness are obtained on triacetate with selected acid
and metal-complex dyes. Moreover, bleeding and
staining in the washing process is largely avoided. As
thickeners, locust bean and guar derivatives, crystal
gum, carboxymethylcellulose and starch-ethers are
used. Benzoic acid, thiourea and resorcinol are em-
ployed as fibre swelling agents. Products such as e.g.
benzyl alcohol and ethanol are used as solvents. After
printing and drying, the dyes are fixed by steaming for
10-15 min. in saturated steam, rinsed well cold,
soaped at 80-90°C to achieve optimum wet fastness,
rinsed again cold, then dried.

VI. Viscose: Prints of outstanding brilliance and ad-
equate wet fastness, e.g. as occasionally demanded by
the fashion apparel market, are obtained with selected
acid and metal-complex dyes on this fibre. Locust bean
and guar derivatives, as well as crystal gum are used as
thickeners.

After printing and drying, the dyes are fixed by
steaming for 20-30 min. in saturated steam, rinsed
well cold, then aftertreated with 2 g/l of a cationic sur-
factant in the final rinse bath for 5-10 min. Finally, the
prints are hydro-extracted and dried.
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Acid dyes on textiles, identification tests

Acid dyes on textiles, identification tests

1. A sample of the dyed material is boiled with 3 ml
dilute sodium hydroxide solution in a test tube, cooled,
approx. 3 ml ether added, then shaken. The ether is
poured off into a second test tube and dilute acetic acid
added. If an acid dye is present, the lower layer (dilute
acetic acid) must remain uncoloured.

2. Finally, a wash test is carried out: the sample is
boiled for exactly 2 min. in 1% ammonia solution. The
dye is lightly to heavily stripped. Remove the sample
from the liquor. Carry out a dyeing test in the liquor by
adding both white wool and white cotton material to-
gether with sodium sulphate, then boil for 5-10 min.
Heavily stained wool indicates the presence of an acid
dye (control reaction: borax beads must remain uncol-
oured). If the cotton is likewise heavily stained, a di-
rect dye is indicated.

Acid equivalent of protein and polyamide fi-
bres (Acid binding equivalent), (acid saturation val-
ue), the binding equivalent of acid dyes per unit of
weight of protein fibres (wool, silk) as well as polya-
mide fibres is normally dependant on the respective
numbers of free amine groups in the fibre molecule
available to form salts. This number is comparatively
low in polyamides where only amino end groups exist,
whereas protein fibres have additional amine side
groups. Consequently, the acid dye equivalent and,
with it, the saturation value for anionic dyes (acid dye
type) is significantly lower for polyamide fibres than
for protein fibres. This also explains the higher acid
dye affinity of Polyamide 6 as opposed to Polyamide
6.6 as well as the general differences in acid equiva-
lents of the various polyamide fibre types. In protein
fibres, the acid binding power increases with falling
pH (optimum condition between pH 1-2) until be-
tween pH 1.3-0.8 a saturation value is reached. Then
under pH 0.8, the acid take up climbs quickly again
due to the charge on the imino group in the peptide
linkage and the acid links thus freed. In Polyamide fi-
bres, the acid binding power increases with reducing
pH and reaches saturation at between pH 3.0-2.4. Be-
neath pH 2.4 there is once again a sharp rise caused by
the charged amino groups contributing to the acid
binding. At this stage, the acid binding power ap-
proaches that of wool.

acid gramme equivalent

equivalent per kg of weight

fibre type fibre (millequivalent) as base
wool 0,8-1,0 approx. 1200
silk 0,2 -0,3 approx. 4 000
polyamides 0,04 -0,08 approx. 17 000
polyamide 6 0,06 -0,08 approx. 14 000
polyamide 6.6 0,04 -0,06 approx. 20 000

Tab.: Acid bonding capacity of protein and polyamide fibres.
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Acid fading, is caused by the breakdown of dye-
fibre bonds under acidic atmospheric conditions, re-
sulting in a deterioration of wet fastness properties.
The problem occurs chiefly with reactive dyes. = Gas
fume fading.

Acidic boiler feed water is the cause of boiler
corrosion and breakdown, risk of explosion, costly re-
pairs, etc.

Acidic chlorination (also known as wool chlo-
rination) Fastness to acid hypochlorite solution: the
test sample is soaked in 6ml/l of hydrochloric acid so-
lution (d = 1.16 g/cm?) at 20°C for 10 min. (liquor ratio
25:1), an equal volume of hypochlorite solution con-
taining 1 g/ active chlorine is added, and the sample is
left for another 10 min., rinsed in fresh water and
dechlorinated with 3 g/l sodium sulphite (crystals) for
10 min. at 35-40°C, rinsed again in running water and
dried at a maximum of 60°C. The assessment is with
the grey scale.

Acidic washing prevents bleeding of cheap dye-
ings produced from dyes having poor wash fastness.
The process is used especially for white effects, white
discharges, or white goods washed together with dyed
materials of poor wet fastness.

Wool, in particular, benefits from the mildest treat-
ment conditions when washing is carried out at its —
Isoelectric point of pH 4,9 which corresponds to the
minimum solubility of free amino acids. At the isoelec-
tric point, wool exhibits the lowest degree of swelling,
the least reactivity and the greatest stability, so that the
risk of felting is minimal. In order to improve the fi-
bre’s processability, and thereby achieve troublefree
spinning, the fibres must be treated at the isoelectric
point during raw wool scouring with an antistatic agent
in the last rinsing bath. For the best effects, only non-
ionic surfactants which maintain their washing activity
in strongly acidic liquors even at the boil are employed
(possibly combined with dyeing at the same time).
Corrosion-resistant processing equipment is necessary.

Acidimetry — Titration.

Acidity is a property of acids and acidic salts
whereby hydrogen ions are split off in aqueous solu-
tion. — Dissociation. Opposite term — Basicity.

Acidity, degree of — Acidity; pH.

Acid metal-complex dyes > Metal-complex dyes.

Acid milling > Milling in liquor acidified with sul-
phuric, acetic or formic acid plus the addition of acid-
stable oils (highly-sulphonated Turkey red oils), either
(after a good prescour) for 30-60 min. acid treatment
followed by hydroextraction and milling with the re-
sidual acid, or (without prescour) as an “acidic soil-
milling.” In the latter case, the process is only carried
out in the presence of suitable fibre lubricants. A final
neutralization must be given in all cases (especially
with wool materials containing cellulosic fibres). Al-
ternative process: after prescouring, the goods are



treated with 100% water and 25-50 g/l alkylnaphtha-
lene sulphonic acid with/without acetic acid. This
method is used for milling high quality cloths, sports
fabrics, blankets, scarves, etc., since it offers advan-
tages of higher tensile strength, better preservation of
the material and more favourable milling time com-
pared to the usual acid and alkaline milling treatments.
It is more advantageous to carry out milling in the pH
range which extends downwards by 1-2 pH units from
the (isoelectric) neutral point of wool of pH 4,9 into
the more strongly acidic region, than upwards by 5-6
units into the alkaline region around pH 10, for the fol-
lowing reasons: more gentle fibre treatment, reduction
in the milling time by approx. one half, better tensile
strength and extensibility values, less risk of bleeding
with dyeings of poor fastness, firmer handle etc. The
process is also used for technical felts. Corrosion-re-
sistant machines and equipment are, of course, a pre-
requisite for acid milling.

Acid peroxide bleaching of wool (acidic wool
bleach) In contrast to alkaline peroxide bleaching (—
Bleaching of wool), acid peroxide bleaching proceeds
in the isoelectric range of wool which, in addition to
savings in time, represents a far gentler treatment of
the material. The action involves the oxidation of natu-
ral fibre impurities (conversion to the colourless form).
As stabilizer, water glass, which is commonly used in
cotton bleaching, is also suitable for wool although it
may also be substituted by sodium pyrophosphate or
proprietary stabilizers. The pH is adjusted with ammo-
nia provided silicate is not used. The optimum temper-
ature is 50°C for a treatment time of 3—4 h. Peroxide
bleaching is carried out under acidic conditions be-
cause of the alkali-sensitivity of wool. Opinions on the
results of acid peroxide bleaching in comparison to al-
kaline bleaching are varied. In the final analysis, how-
ever, better and more stable whites, without any appre-
ciable fibre damage, should be achieved by this proc-
ess.

Acid radical The negatively charged residue of
an —> Acid minus its electropositively charged hydro-
gen (H*) ions, e.g.:

Hydrochloric acid: HCI - Ht*+CI
Sulphuric acid: H,SO, — 2 H*+ S04+
Acetic acid: CH;COOH — HT+ CH3COO0O-

Due to their negative charge, acid radicals are al-
ways anions and are also present in salts in this form.
Thus, e.g. sodium sulphate dissolved in water breaks
down (dissociates) again into the basic radical cation
and the sulphuric acid radical anion: Na,SO, = 2 Na*
+ SO427.

Acid-resistant linings for processing machinery
and vessels Materials such as rubber, ceramics, or
acid-resistant plastics (including fibreglass) are nor-
mally used for this purpose.

Acid traces, tests for

Acids, are compounds containing hydrogen
which dissociate in water to give positive hydrogen
H* ions (protons) and function, therefore, as proton
donors. The general formula is H A where A = acid
radical or conjugate base, n = basicity of A. The disso-
ciation of acids (protonic reaction) proceeds thus:

H,A + H) O ——= n H3;O0* + A"
or shortened

H,A <= nH* + A™

Acids have a an acidic reaction (pH < 7) and a
sharp taste. They turn blue litmus red and cause colour
changes with other indicators. Inorganic acids include
— Hydrogen halides (e.g. hydrochloric acid HCI) and
— Oxo acids (e.g. sulphuric acid H,SO,4) whilst organ-
ic acids include e.g.: dye acids, fatty acids, carboxylic
acids, oxy-acids, amino acids, phenols. Strong acids
are almost completely dissociated in water (more than
50%) whilst weak acids are only partly dissociated (be-
low 1%). See also — Dissociation, degree of.

Acid salts These are — Salts of polybasic acids
(i.e. acids having two or more acidic hydrogens) in
which not all the hydrogen atoms have been replaced
by positive ions. For example, the dibasic acid carbon-
ic acid (H,COs3) forms acid salts (hydrogen carbonates)
containing the ion HCO;™.

Acids, colour fastness to — Colour fastness to acid
spotting.

Acid shock dyeing A process for the continuous
dyeing of polyamide wovens and knits with acid and
metal-complex dyes. Principle: the dye is applied by
padding followed by heat setting on the stenter. Fixa-
tion of dye on the fibre is achieved by a shock treat-
ment on the jigger or open-width washing range in a
boiling bath containing 3 ml/l formic acid 85%.

Acid soaps These are sulphonated oil products
which have not been fully neutralized (— Sulphonated
surfactants) based on castor oil, e.g. monopol soaps
(fairly resistant to hard water and acids, with good wet-
ting, levelling and softening properties). Designation
for free fatty sulphuric esters or fatty alcohol sulphuric
acid esters, sulphonic acids etc. that are present in acid
baths and that bind chemically to wool protein and
hence effectively protect the fibre. Remain surface ac-
tive in — Acid washing.

Acid traces, tests for Extract the sample by boil-
ing with distilled water and test the filtrate. Alterna-
tively, moisten the sample with distilled water and
place in contact with an appropriate test paper between
glass plates. For qualitative determinations, colour
changes with indicators such as litmus, potassium io-
dide-starch solution or paper, Congo red, methyl red or
violet are suitable. Quantitative determinations are car-
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Acid value

ried out by titration of the aqueous or alcoholic ex-

tracts using phenolphthalein as indicator.

Acid value A measure of the free acid content of
natural oils, resins, waxes etc., indicated by the
number of mg of pure potassium hydroxide (KOH) re-
quired to neutralize 1 g of the substance. In practice,
this is carried out by shaking with a few drops of phe-
nolphthalein solution and titrating with standard KOH
solution until a pink colour develops. 1 ml of 0,1 n po-
tassium hydroxide solution = 0,00561 g pure KOH. Al-
though fresh fats and oils contain glycerides of fatty
acids and very little free acid, the glycerides decom-
pose slowly with time due to hydrolysis through the
action of light and air which causes an increase in the
acid value. Examples:

1. Widely scattered acid values between 0-50: coco-
nut oil 5-50; olive oil 2-50; castor oil 0,1-15; rape-
seed oil 1,4—-13,2; sesame oil 0,25-20.

2. High acid values: beeswax 19-21; Japan wax 18-
25; palm oil 24-200; wool fat 13-25.

3. Low acid values: peanut oil 1-8 (technical oils up
to 40); cottonseed oil 0-2; linseed oil 1-8; palm
kernel oil 8,5; beef tallow 2—7 (when old up to 50);
sunflower oil 0—1; sperm oil = traces.

ACIMIT, abbrev. for: Associazione Costruttori
Italiani di Macchinario per I’Industria Tessile, Milano
(Italian Association of Textile Machinery Manufactur-
ers); = Technical and professional organizations.

ACIT, abbrev. for: Association des Chimistes de
I’Industrie Textile (French Association of Chemists of
the Textile Industry); —> Technical and professional or-
ganizations.

Acoustic pressure (sound pressure) Symbol: p. It
describes the periodic pressure variations which occur
in a sound wave and is measured in pascals.

Acraldehyde — Acrolein.

Acramin dyeing process Pigment pad process.
Pigment colorants, together with a binder and a cata-
lyst, are fixed on textile fabrics by a heat treatment.
Good fastness properties. Suitable for the production
of pale to medium shades on cotton and viscose fab-
rics; pale shades only on blend fabrics. The process
may be combined with resin finishing as a single-bath
application, or with other finishes and softeners in the
pad liquor (Bayer). Other pigment systems are also
suitable for application by this process, e.g. Helizarin
pigments and binders (BASF); Imperon pigments and
binders (Hoechst), etc.

Acrolein (acraldehyde, acrylaldehyde, allyl alde-
hyde, vinyl aldehyde, propenal), CH,=CH-CHO, is
the simplest unsaturated aldehyde; mobile, colourless,
toxic liquid with an intensely pungent disagreeable
odour. TLV: 0,1 ppm in air. Acrolein is very reactive.
Soluble in organic solvents, e.g. alcohol, ether, etc.

Acrylaldehyde — Acrolein.

Acrylamide group, —-NH-CO-CH=CH, Reactive
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group, reacts inter alia in the presence of alkali with the
OH-groups of cellulose (-NH-CO-CH,—-CH,—O-Cell).
Contained in — Methylolacrylamide as an ambivalent
crosslink.

Acrylate polymers (acrylic polymers), are poly-
mers and copolymers of = Acrylic acid (— Polyacrylic
acid) and methacrylic acid (polymethacrylic acid).

T
Type: |[— CH,—CH— resp. —CH, —C—
. Lol

As acids [x = COO~H*], salts [x = COO~Me* (Na*,
NHj, Mg2+, Ca?*)], esters [x = COOCHj; (C,Hs, C4Ho,
etc.)], nitriles [x = CN], polyesters [x = OOC-CH3].

An extensive group of polymers which also in-
cludes methacrylate resins (acrylic glass) and many
acrylonitrile copolymers. Produced by polymerization
in solution, emulsion, suspension or solid form.
Crosslinking occurs on thermosetting (the thermoset
products have the properties of duroplasts). As a rule,
acrylate polymers are transparent and, depending on
the monomer building blocks, degree of polymeriza-
tion, functional groups, cations, degree of neutraliza-
tion etc., are capable of yielding products with a wide
range of properties between liquid and solid in any de-
sired transitions (water-insoluble — dispersible — water-
soluble), hydrophobic, hydrophilic and so on, e.g. for
sizing agents, dispersing agents, migration inhibitors,
and thickeners for printing and finishing (= Polyacry-
late ...).

The structure and properties of synthetic water sol-
uble acrylate polymers are as follows:

a) unidimensional (chain structure):

MW 100000 readily soluble, easy flowing

MW 1000000 somewhat less soluble, ropy

MW 2000000 poor solubility, very ropy,

slightly thickening
b) two-dimensional (polymers):

Polymers with many readily soluble, easy

branches flowing, slightly thickening
c) three-dimensional (crosslinked polymers):

low crosslinking good increase in viscosity,
fairly poor solubility,
tendency towards gel
formation
low solubilty, high swelling,
give thixotropic pastes.
Water soluble acrylate polymers mostly contain car-
boxyl groups [-COOH, -COOMe] in the macromole-
cule. In aqueous solutions the free acids behave like
poly acids and the salts like anionic polyelectrolytes.
They consist of thread-like macromolecular structures
which are, to a greater or lesser degree, extensively

high crosslinking



tangled in aqueous solution. The extent of tangling can
vary considerably depending on the composition of the
aqueous solution (influenced by pH and electrolyte
content); this has a great effect on viscosity. This latter
property is increased by longer chain length and rising
concentration; it is reduced, however, by increase in
temperature and water soluble salts. Tangling of the
macromolecule, as well as reduction in viscosity, are
further determined by the counter ion (cation). In poly-
acrylate sizes for example, the polymerized acrylic
acid is present mostly in the form of sodium or ammo-
nium salts; and in the newer, increasingly important al-
kaline earth polyacrylates (higher content of alkaline
earths causes a greater reduction in viscosity) prefera-
bly in the form of calcium or magnesium.

Acrylate sizes and finishes — Polyacrylate sizes.

Acrylic  Generic description (U.S. Federal Trade
Commission) for a manufactured fibre in which the
fibre-forming substance is any long chain synthetic
polymer composed of at least 85% by weight of acry-
lonitrile units = Polyacrylonitrile fibres.

Acrylic acid (acroleic acid, propenoic acid),
CH,=CH-COOH. Important, organic, unsaturated car-
boxylic acid used as a polymerizable starting product
for polyacrylic acid derivatives.

Acrylic dyeings, identification of dye class

1. Identification scheme: The dyed or printed fibre
material is subjected to a series of different tests with
the first five tests being carried out one after the other
on the same fibre specimen (6—8 min. boiling in each
case, with intermediate rinsing only after the glacial
acetic acid test). = Dye class identification tests on the
fibre.

2. Staining tests: strip the dye by boiling with gla-
cial acetic acid, concentrate by evaporation, add water,
and carry out dyeing tests. Vat dyes remain insoluble
(but will dissolve in caustic soda solution + sodium
dithionite).

Acrylic dyes Commonly used term in practice for
dyes suitable for dyeing polyacrylonitrile fibres. The
following dye classes are suitable:

I. Cationic dyes are the most widely used.

II. Disperse dyes are suitable for pale shades only.

III. Acid dyes are suitable only for acid-dyeable fi-
bre types, i.e. the incorporation of special comonomers
in the fibre is essential here.

Acrylic fibres Expression for = Polyacrylonitrile
fibres with a min. 85 wt% — Acrylonitrile.

Acrylic monomers are used as finishing agents
for crosslinking on the fibre.

Acrylic resins, polyacrylate resins (— Synthetic
resins) including the corresponding copolymers.

Acrylonitrile (propenenitrile; vinyl cyanide),
CH,=CH-CN. Raw material for the manufacture of —
Polyacrylonitrile fibres, derived mainly by the Sohio
process from propene, ammonia and oxygen, b.p. 77°C.

Activated carbon

ACS, abbrev. for: American Chemical Society.

Acticarbone — Activated carbon as a clarifying
agent.

Actinic, chemically active. The term relates to
actinic rays and radiation (sunlight, ultraviolet light,
etc.) and their effect on substances which undergo
chemical change on exposure to such rays. It is the ba-
sis of photochemistry (— Photochemical reactions),
e.g. cellulose, certain vat dyes (—> Fibre damage by vat
dyes) and printing effects on vat-dyed grounds etc.,
e.g. with ferric salts (reduction by exposure to a strong
arc lamp).

Action plan Strategically developed procedure
for the achievement of a specific objective, e.g. the
quality assurance of finished fabrics (see Fig.).

grey fabric
qe 1
finished fabric
qc 2
qc 3
qc 4
production
3331'2,‘1 plant technology
management
technology
quality
assurance
sales laboratory
development
pur-
chasing

Fig.: Action diagram of quality assurance according to
Windel.

Activated carbon (active carbon, decolorizing
charcoal) Amorphous form of - Carbon (carbon con-
tent above 90%) with a honeycomb-like, porous, inter-
nal structure, characterized by high adsorptivity for
many gases, vapours and colloidal solids. The carbon
is obtained as a residue from the destructive distillation
of organic matter (wood, coconut shells, peat, brown
or hard coal, oil or gas coke, etc.) in the absence of air.
It is “activated” by heating to 800—900°C with steam
or carbon dioxide, or by treatment with zinc chloride
or acids. This activation removes impurities and results
in an open structure containing innumerable ultrami-
croscopic fine capillaries, pores, fissures and cracks.
Disordered and unsaturated carbon atoms which are
accessible on the crystal faces represent the focus of
attraction for adsorption and are responsible for the
active properties. The structure of the carbon particles
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Activated carbon as filler for coatings

can be made more or less open depending on the de-
gree of activation thus providing a correspondingly
high adsorption energy. Activated carbon is an ex-
tremely absorbent medium for gases and solvent va-
pours which are adsorptively bound almost immediate-
ly in the capillaries (the adsorptive capacity can
amount to 100% of its own weight). Regeneration is
achieved by stripping out in steam.

The properties of the material to be adsorbed are
also decisive for the adsorptive capacity of activated
carbon. In a homologous series the adsorptive capacity
rises with increasing molecular weight until a maxi-
mum is reached whereafter it decreases again. Activat-
ed carbon has a lower affinity for aliphatic compounds
in comparison with aromatics. Hydrophilic substitu-
ents such as OH, COOH or SO;H built into the mole-
cule result in a reduced adsorptive capacity. From this
it follows that low molecular weight alcohols and car-
boxylic acids as well as highly sulphonated aromatics
are much less readily adsorbed than aromatic nitro
compounds, aromatic amines and phenols. The adsorp-
tive capacity of activated carbon is also influenced by
the pH of aqueous phases. Whilst e.g. aniline is better
adsorbed from an alkaline medium, phenol may be
separated more readily in the acidic range.

For the solution of practical applications where the
separation of several substances is frequently required,
knowledge relating to the behaviour of individual
components is of only limited value since the adsorp-
tive behaviour of mixtures is considerably impaired
e.g. by coadsorption with displacement effects, differ-
ent adsorption kinetics or hydrophilic characteristics.
Influences of this kind make the selection of a suitable
grade of activated carbon by the evaluation of adsorp-
tion isotherms for individual products more difficult,
so that reliable operational data is often only obtaina-
ble after laborious on-site semi-industrial trials with
the actual mixtures involved.

Uses: solvent recycling (drycleaning machines),
decolorizing and deodorizing of aqueous liquids, or-
ganic solvents, etc. (filters in drycleaning systems),
water dechlorination, removal of oil from water, etc.

Activated carbon as filler for coatings Fillers
like chalk or carbon are used in coating masses. For
this purpose, activated carbon has an especially pro-
nounced fine structure which provides typical consist-
ency in the mixing of the coating paste.

Activated carbon/boiling water test Used for
the detection of cationic and disperse dyes on acetate
(— Acetate fibre dyeings, identification tests). The
dyeing (or print) is boiled for 20 min. in water with the
addition of some activated carbon. Positive test: the
dyes are, for the most part, completely stripped and ad-
sorptively bound by the carbon from which they are
readily removed by rinsing in hot water containing a
little soap.
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Activated carbon filter - Sewerage filter.

Activated carbon in dyeing and printing Used
as an addition to wash baths when washing off dyeings
and prints to prevent staining of grounds by redeposi-
tion.

Activated carbon in waste water treatment Both
communal and industrial waste waters can contain a
variety of different pollutants which may be classified
according to their treatment characteristics. Whilst
aspects such as density, solubility, sedimentation prop-
erties and biodegradability are decisive for the efficacy
of individual treatment stages in standard mechani-
cal-biological waste water treatment processes, for ac-
tivated carbon useage it is the adsorptivity and carrier
function for microorganisms that are of primary impor-
tance. The most important target groups for adsorptive
or adsorptive-biological waste water treatment are or-
ganic substances which
— are not biodegradable and can therefore only be re-

moved by adsorption,

— have a toxic action on bacteria and would therefore
damage the biological treatment,

— are only slowly biodegradable and, for this reason,
must first be bound adsorptively where advantages
of accumulation are observed,

— can only be broken down by microorganisms with a
low rate of growth for which purpose their immobi-
lization on a carrier material such as activated car-
bon is necessary.

Depending on which category the pollutants are to be

classified under, the activated carbon is used for anoth-

er function and in a different area of the entire cleaning
concept as

— an adsorbent in the mixing process,

— an adsorbent in filtration plants,

— a carrier material in anaerobic bioreactors,

— a carrier material in aerobic bioreactors,

— an adsorbent and carrier material in activated
sludge processes.

Activated carbon treatment, chemical > Waste
water treatment.

Activated sludge process Micro-organisms, bac-
teria in particular, can degrade organic materials, using
them as nutrients. The simplest equation for aerobic
respiration is <CH,O> + O, — CO, + H,0. The dy-
namics of a simple activated sludge unit can be de-
scribed mathematically: the yield, y, of the mass of
bacteria created (or the concentration of bacteria, B) is
related to the decrease in the mass of the substrate, S:

. dB Dbacteria mass increase
Yieldy = S-

substrate mass decrease

The exponential growth of the bacteria can be ex-
pressed by
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Fig. 1: Development stages of the conventional activation
process; PT = pre-clarification tank; AT = activation tank;
ACT = after-clarification tank.

a) conventional activation process (with sludge discharge
from the pre-clarification vessel); b) activated sludge process
with sludge regeneration; c) stepwise addition according

to Gould; d) Schmitz-Lenders distributed effluent input;

e) two-stage activation process (after Mangold et al.).

Activated sludge process

dB

5, = MB: B = Bo et

where p is the rate of growth and B, is the mass
bacteria (per unit volume) at time t = 0. The rate of
growth of the bacterial biomass is determined only by
the hydrodynamics of the activated sludge plant.

In an activated effluent treatment plant, activated
sludge is used for > Biological waste water treatment.
Such plants consist of aeration tanks, after-clarification
tanks and aerating equipment (Fig. 1). The activated
sludge consists largely of micro-organisms that form
flocks and it is mixed with the effluent and dissolved
oxygen. The organic content is absorbed by the micro-
organisms and a biomass sludge is formed. The biolog-
ical processes take place on the flocks of sludge. Man-
gold et al. have outlined the development stages of the
conventional activation process:

a) in the original form, the effluent flowed through a
pre-clarification tank, was aerated with the activat-
ed sludge for 6-10 hours and then separated from
the sludge in an after-clarification tank. The sludge
was returned to the activation tank. Excess sludge
with a water content of 98-99% is known to be dif-
ficult to dewater. In the process developed by Im-
hoff, excess sludge was returned to the pre-clarifi-
cation tank where its concentration was increased
by mixing it with fresh sludge from the crude water
to give a water content of about 95%.

b) Shortening the aeration time allows the sludge that
has been separated from the aeration tank to be re-
generated.

¢) Gould introduced stepwise addition to improve the
process. The recycling effluent sludge is fed into
the aeration tank slowly and in stages at several
points until the whole charge has been added.

d) In the Schmitz-Lenders system, the effluent is fed
in along the whole length of the tank. In this way
the activated sludge is charged evenly.

e) The high-capacity, economical two stage activation
process was a further advance.

The Magdeburg P process activated sludge plant is a

well-known purification unit (Fig. 2) (contributed by

Peschel and Belouschek).

A ° outlet

Fig. 2: Diagram of a Magdeburg P activated sludge process.
1 = input of nutrient salts; A = aeration tank; AC = after-
clarification tank; P = recycling pump (after Meinck et al.).

T

inlet

17



Activation

Activation (Lat.: activus = work)

I. In general: put to work.

II. Chemically: the process of treating a substance
or a molecule or atom by heat or radiation or the pres-
ence of another substance so that the first mentioned
substance, atom or molecule will undergo chemical or
physical change more rapidly or completely.

Activation energy Generally the heat that is re-
quired to make a chemical reaction go. An “energy bar-
rier” has to be overcome before a starting material can
be converted into a product. The height of the barrier is
directly proportional to the rate of the reaction.

kJ-mol™’
spontaneous decomposition
\

28 —— — AG*\
E \
wm H
5 g Hi0: ——
0
- decomposition \

in the presence \

of a catalyst

AG \
\\
~96 - \5104’ 1" 02

Fig. 1: Activation energy G for spontaneous and catalysed
decomposition of hydrogen peroxide.

Apart from water, hydrogen and oxygen can also
form hydrogen peroxide (H,O,). When this is dry, it is
a blue liquid with properties that are very similar to
those of water (boiling point 150.2°C, freezing point —
0.43°C). The molecule is diamagnetic. In the diagram
(Fig. 1), the metastable initial state is separated from
the final product (water) by an energy barrier, the “ac-
tivation energy”’. This means that the decomposition of
hydrogen peroxide is thermodynamically possible:

H,0, > H,0 + '/20,; AG =-96 kJ/mol

However at room temperature, very few molecules
have sufficient energy to reach the free energy of acti-
vation (AG) of 76 kJ/mol. Decomposition can be accel-
erated greatly by heating; it can also be accelerated by
catalysts (catalytic effect of simple metal ions).

As a rough approximation, dyeing can be consid-
ered to be a solution process in which the dyestuff is
more soluble in the substrate (Dg,..) than in the dye-
bath (D). From a kinetic point of view, Dy, and Dy
vre correspond to the initial and final states. As the
starting and finishing states of a reaction are always
thermodynamically stable, both states lie in an “energy
valley”. It can be seen from the shape of the energy

18

Dyestuff (bath) -+ Dyestuff (fibre)

3
D (fibre)

Fig. 2: Diagram of energy relationships in dyeing.

AA,, = Activation energy for adsorption of dyestuff;
AA,,;, = Activation energy for migration of the adsorbed
dyestuff;

AA,,,, = Activation energy for removal of the adsorbed

dyestuff.

curve (Fig. 2) that a direct transition from Dy, t0 Dijpre
is not possible because the energy barrier has to be
overcome. Only dyestuff molecules that have acquired
enough energy (AA,q) by heating are capable of escap-
ing from the water and dissolving in the substrate. This
energy corresponds to the energy of activation well-
known in chemical reactions. It is determined from the
increase in the rate of a reaction as the temperature is
increased; the smaller the temperature increase, the
greater the activation energy needed. In dyeing, the ac-

100

Exhaustion of bath (%)

20

Dyeing time (min)
1 i i 1 1 1 i 1

1 4 9 18 25 36 49 64 81 100

Fig. 3: Dependence of rate of dyeing on temperature.
k = rate coefficient; t = temperature.
t1<t2<t3andk]<k2<k3.



celeration is determined from the quotients of the ex-
haustion rate coefficients k with increasing tempera-
ture T (Fig. 3).

It can also be seen from the energy relationship dia-
gram that the end state Dy, 1S at a much lower energy
level than the initial state Dy, The significance of this
is that the dyestuff is much more soluble in the sub-
strate than in the dyebath (the reversal of the dyeing
process is greatly hindered because of AA_,,). The dif-
ference in the levels is a measure of the affinity.

Whether the dyeing proceeds quickly or slowly is
determined essentially by the activation energy needed
to form the activated complex. When the activation en-
ergy is high, only few molecules have enough kinetic
energy; dyeing proceeds slowly. If AA 4 is too high no
dyeing takes place at all. This is expressed by the Ar-
rhenius equation:

k=P-Z - e AAad/RT

7 = the collision number,
P = the steric factor.

If AA,y >> RT, the Boltzmann factor e-2Aad/RT jg
very small and consequently the rate constant k is also
small. A lot of reactions are thermodynamically al-
lowed but proceed very slowly because of the high ac-
tivation energy and are therefore kinetically inhibited.
In principle, the inhibition can be eliminated by in-
creasing the temperature. If T is increased, the negative
exponent in the Boltzmann factor becomes smaller, i.e.
the rate constant increases (Fig. 4). On the atomic
scale, the energy distribution changes with the increase
in temperature so that the number of dyestuff mole-
cules with high kinetic energy increases.

Dyestuff (bath) ———  Dyestuff (fibre)

Fig. 4: Energy diagram showing the effect of the dyeing
temperature on the rate of dyeing.

Activation energy

Potential [

energy b

A :
L

)

: b) ideal gas
K @ dyestuff molecule
o water molecule

2 =zz§) molecule of
hydrotropic agent

c) ideal aqueous
solution

adg,,

d) Solution in

ideal crystal the presence
P.‘.'J “1 of hydrotropic
..... ® agents

Fig. 5: Energy diagram for disperse dyes in various states.

The activation energy depends essentially on the
dyeing mechanism. For disperse dyes in transfer print-
ing, a lot of energy has to be put in to convert the dye
molecules from their (assumed) form of ideal crystals
into the gas phase (Fig. 5). This is expressed in the fun-
damental thermodynamic equation:

AG=AH-T - AS

G = free energy,
H = enthalpy,
S = entropy.

For example, about 120 kJ — calculated from 0°C —
(the so-called sublimation enthalpy AH,) is required
to vaporize completely 1 mole of crystalline C.I. Dis-
perse Red 73 in a vacuum. This value is obtained from
the Clausius-Clapeyron equation and the change in the
vapour pressure of the dye with temperature. AHgy, is a
measure of the strength of intermolecular forces in the
crystal. At room temperature almost 15% of the lattice
forces are accounted for by the heat TAS;, that comes
from the surroundings, so that only a free sublimation
energy AGy,, of about 105 kJ/mol is required to de-
stroy the crystal completely.

The molecules that leave the surface of a crystal
and pass into a vacuum cannot interact with other mol-
ecules to lower their high potential energy. The situa-
tion is much more favourable for dissolving a crystal
in water. The dispersion forces that act universally (in-
cluding those between water and dyestuff molecules)
have a considerable stabilizing effect on the individual
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Active bleach

Fig. 6: Source of kinetically or thermodynamically
controlled dyeing in competitive adsorption of two dyestuff
molecules (1 & 2).

k = kinetically, th = thermodynamically controlled.

molecules that are removed from the crystal lattice.
The free energy of solution AGy required to destroy the
lattice can be calculated from the molar solubility c; :

AGL:—R'T'IHCL
R = gas constant = 8.3 kJ/mol - K

At 22°C pure (unstandardized) C.I. Disperse Red
73 has a molar solubility of 8.6 - 107 mol/l. The free
energy of solution AGy at 22°C (= 295 K) is calculated
from this to be 28.6 kJ/mol. To dissolve 1 mole of this
dyestuff completely in water requires only 27% of the
heat needed to vaporize it in a vacuum. This shows
very clearly the extent to which the dyeing medium
stabilizes the state of monomolecular solution.

dyestuff (bath) «===  dyestuff (fibre)

Fig. 7: The effect of higher (arrowed) pH of the dyebath on
the activation energy in dyeing wool with acid dyes.

20

There is a further increase in the strength of interac-
tions between the dissolved dyestuff and its molecular
surroundings when hydrotropic compounds are added
to the dyebath, and this reduces the potential energy by
another “step”. Solvent complexes are formed where a
dyestuff molecule is held by relatively strong bonds to
one or more molecules of the hydrotropic agent. An es-
pecially low relative energy level is subsequently
reached if the dyestuff can interact with the polyester
fibre “solvent” (giving the thermodynamically fa-
voured product). When there is competition between
two types of dye molecules for adsorption into a sub-
strate, the dyeing may be controlled kinetically (Fig.
6), with the smaller dyestuff molecules being distribut-
ed quickly and more evenly in the fibre at the begin-
ning of dyeing. If dyeing is continued until the dye
equilibrium is effectively reached, the larger (slower
diffusing) dyestuff molecules with the higher affinity
will displace the smaller ones, which may then be part-
ly desorbed.

In dyeing wool, increasing the pH of the dyebath
raises the activation energy (Fig. 7).

Active bleach — Available chlorine.

Active chlorine losses, due to the consumption
of active chlorine by organic components in soiled
goods during a thermochemical disinfection wash. The
extent of active chlorine loss is dependent on the na-
ture and quantity of the soil: the active chlorine re-
leased by organic chlorine compounds (hypochlorite)
is more or less bound (consumed) by the soil, and im-
pairs the efficiency of disinfection. For this reason
(according to the regulations of the Federal Board of
Health in Germany) disinfection wash processes sus-
ceptible to active chlorine losses are not suitable for
heavily soiled goods. The alternative, i.e. to overdose
with products capable of liberating active chlorine can
result in loss of textile strength and the fading of col-
oured goods (with dyeings having poor chlorine fast-
ness).

Active content A term used to describe the active
content of a pure substance or auxiliary which is sup-
plied as a diluted product in water, solvent, etc.

Active earths — Bleaching earths.

Active oxygen is oxygen in the formative state,
i.e. at the moment of decomposition (from bleaching
agents). Formerly regarded as being responsible for the
bleaching resp. decolorizing action in bleaching proc-
esses.

Active substances A group of highly active che-
mical compounds which are essential to life through
their control functions in organisms, e.g. —: Ferments,
Enzymes and Vitamins.

Active wear A term used to describe = Function-
al clothing, for active leisure and sports activities, e.g.
fashionable jogging coordinates. In contrast to - Cas-
ual wear.



Activity sampling Fixed component of work
study as a “quick method” of determining work quotas
in order to clarify in relatively simple ways the ques-
tion of multiple machine minding. It enables the actual
state of the locational-spatial and organisational data
of studied work stations to be represented for time re-
cording, i.e. it offers time content percentages, but no
handling times and no mandatory data on causes or
causal connections of the cycle types or processes
studied. It helps however to isolate causes. The main
advantages of this activity analysis are in simple re-
cording processes without time measurement. It cannot
however replace time study with timing equipment.

Actual blend ratio (DIN 60 003) In a textile pro-
duct, the ratio of different fibres determined by analy-
sis.

Actuator — Servo component.

Actuator drive Servomotor and transmission,
main component of the actuating unit for producing ac-
tuating power for operating the — Actuator, the actuat-
ing power being obtained from secondary energy.

Acyclic compounds Compounds containing
chains, possibly branched, but without rings. See also
— Cyclic compounds.

Acyl General name for organic acid groups which
are the residues of carboxylic acids after removal of
the —OH group:

The names of the individual acyl groups are formed
by replacing the -ic of the corresponding acid by -yl.
Examples:
formic acid H-COOH formyl
acetic acid H;C-COOH acetyl
propionic acid H3C-CH,—~COOH propionyl

Acylaminoanthraquinones Structurally, these
are representative of the simplest vat dyes and give
mainly yellow, orange, red or violet shades. Example:
Indanthren Red 5GK:

O NHCOCgHs
=
980

O NHCOCgHs

Due to the sensitivity of the acyl group to hydroly-
sis, these dyes are applied by cold dyeing methods for
preference.

Acylation The introduction of an organic or inor-
ganic acid grouping into a molecule during chemical
processses. An example of its practical application in
textile processing is acylation of the cotton component
in polyester/cotton blend fabrics for heat transfer print-

Addition high-wet pick-up

ing. As a result of this modification to the cotton, only

a thirtieth of all the cellulosic OH groups are acetylat-

ed, which corresponds to an average degree of substi-

tution of 0,12. This is nevertheless sufficient to provide
the cotton with an affinity for disperse dyes.

Acylcellulose Acyl substituted cellulose, e.g.,
cellulose esters = Cellulose derivatives.

Acyl polyglycolethers — Polyglycolethers.

Adamkiewics Reaction
1. Test for protein in starch analysis (1 part conc. Sul-

phuric acid + 2 parts Acetic acid, warmed = red vio-

let colour).

2. Test for damaged (degraded) wool: sample + Acetic
acid (= solution of protein) + conc. Sulphuric acid
= violet colour; fluorescent solution.

Adaptation Adjustment of eyes to light levels.
With a so called normal sighted eye, one refers to the
ability of the eye to adjust to light i.e. the automatic
change in sensitivity of the human retina (— Colour vi-
sion) which makes it possible to see well in wide varia-
tions in light levels provided that the eye has sufficient
time to adapt itself to the light variations (— Chromatic
adaptation).

Adaptive system, also called adaptive digital
process control, is a self-regulating or self-adjusting
system that is not controlled by a rigid programme but
that has a mode of action that adapts to changing con-
ditions by target-oriented responses so that a defined
state can be reached or a particular function can be
maintained.

ADC,
er.

Addition complexes - Complex compounds.

Addition high-wet pick-up In this process the
damp cloth (from a preliminary washing stage e.g. for
the removal of water-soluble sizing agents) is squeezed
out and run through a special high-wet pick-up plant
without liquor exchange; this is obtained with ex-
tremely low liquor contents and rapid continuous lig-
uor renewal. This means that up to 80% by weight ad-
ditional liquor is taken up by the interstitial volume of
the cloth (e.g. Flexnip by Kiisters, Fig. 1).

abbrev. for > Analogue to digital convert-

3 F|xnip addition application
’ no exchange

RH=150%

Fig. 1: Addition pick-up in the Flexnip system by Kiisters
(used in bleaching since approx. 1989; first used for dyeing
in 1987).
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Addition high-wet pick-up

If the liquor quantity is increased (to 100-150%
pick-up) in cotton fabrics during preliminary finishing
(desizing, boiling off, peroxide bleaching), the follow-
ing improvements can be achieved:

1. Lower tendency of the cloth to crease during the
steaming pass with tension-free cloth travel, as the
greater availability of swelling agent leads to re-
duced swelling differences and no migration from
higher to lower alkali concentrations.

2. More effective alkali activity on the primary wall
and seed coat because more alkali is available in
longer liquors consumed by neutralisation during
boiling off.

3. Less fibre damage, as at sites well wetted-out with
liquor there is less possibility of attack by atmos-
pheric oxygen.

4. One-stage bleaching only with peroxide (i.e. with-
out ecologically suspect hypochlorite), as greater
amounts of oxidizing agent are available; in addi-
tion the optimised boiling off process means the
fibre is better prepared for the bleach process (even
more efficient if mercerizing is carried out as part
of the addition process between boiling off and
bleaching).

For the addition process a liquor strengthened at most

up to 1.5 times is all that is needed. The liquor addition

also means that the requirement for alkali stability of

the auxiliary is substantially reduced, thus offering a

greater choice of tensides with optimum qualities. The

selection of a good stabilizer system makes it possible
to supply the ready-for-use alkali/bleach liquor includ-

ing all components from one formulating tank. The li-

quor formulation can be carried out manually, or semi-

or fully automatically. Differences in concentration on
the fabric are eliminated, as no liquor exchange takes
place at this point in time. Titration of the alkali/bleach
liquor is not necessary. The cloth finally progresses to
the catalytic steamer with a total liquor volume of up
to 60-70% + 80% = 150%. In the case of the Kiisters

Recipes 2 3 s ;
Pumping data
Control

[

Water

Fig. 2: Computer-controlled continuous chemical metering
by the Contidos from Kiisters.

Contidos System (Fig. 2), for example, the chemicals

are continuously supplied to the Flexnip (Fig. 3).
Since 1991 other machine manufacturers have also

offered high-wet pick-up systems:

a) Optimax by Menzel: 2 horizontal squeeze rollers,
part of a high-performance squeezing system, ex-
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Fig. 3: The Flexnip, introduced in 1987 by Kiisters as the
first high-wet addition pick-up system.

press the cloth at high pressure so that it draws in
large quantities of liquor due to the sponge effect
when “opening up” as it enters the liquor in the
trough. The nip of a superposed squeeze unit strips
off the excess liquor (Fig. 4).

b) In the Super-Sat 2 by Babcock, several rollers are
traversed, so that each time as much liquor as possi-
ble from the trough is squeezed through the cloth
(Fig. 5).

Fig. 4: The Optimax System by Menzel.

1 = cloth path; 2 = high-performance squeeze rollers with
Rowatex roller; 3 = liquor feed with level control; 4 = liquor
return plates; 5 = application squeeze unit; 6 = liquor
trough.



Addition high-wet pick-up

Fig. 5: Super-Sat 2 by Babcock.

c) By the Preyet-technology from Kleinwefers KTM a Y Y
binary mixing nozzle combines steam and treat-
ment liquor. The cloth runs past a series of jets and  g;o 7. Goller Dip-Sat System.
is thoroughly saturated with excess liquor. As with 1 = dosing pumps; 2 = water feeding via transmitter;
all such plant the Preyet-technology also requires 3 = mixing tank; 4 = feeding pump; 5 = front distribution

an elaborate chemical metering system (Fig. 6). channel; 6 = rear distribution channel; 7 = mixing pipe;
8 = liquid return pipe; 9 = discharge valve.

Chemical energy

Intersecting jets

Kinetic energy

Thermic energy

Fig. 6: Preyet-technology from Kleinewefers KTM.
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Addition (in dyeing)

d) The Dip-Sat System by Goller, like the Babcock
plant, uses a system of impregnation from a trough
(Fig. 7).

e) The Benninger system brings about high-wet pick-
up by means of a combination of saturator and
booster.

Addition (in dyeing) A term used to describe
each corrective addition of dye made during the course
of dyeing which is needed to achieve the closest possi-
ble colour match to a given colour standard or pattern.

Addition mercerisation The most feasible pro-
cessing sequence incorporating the mercerising pro-
cess would be obtained if mercerisation were to be
effected between scouring and bleaching, or in subse-
quent single-stage processes. This gives the advantage
of a clean and absorbent fabric, and reduces any lye
contamination problems in concentrating lye by evap-
oration. In the case of cotton products, the most highly
pre-quetched fabric possible, with a residual moisture
content of 50-70%, is fed into the mercerising ma-
chine in order to save energy for an intermediate dry-
ing process. In the mercerising section of the line, the
fabric is brought into contact as constantly as possible
with a mercerising liquor concentration (300 g of
NaOH/1 or 30°Bé). Many squeeze points on roller mer-
cerising machines, the liquor temperature, any neces-
sary addition of wetting agents, and fabric absorbency,
have a decisive effect on the dwell time required for ob-
taining approximately identical fabric NaOH and sur-
rounding liquor concentrations. Substance interchange
and diffusion processes are dependent on concentration
gradient and liquor viscosity (and temperature).

Fig. 1 shows the considerable effect temperature
has on the viscosity of highly concentrated NaOH in
particular. This circumstance and the relationships be-
tween the relative swelling of cotton and time illustrat-
ed in Fig. 2 are used in applying hot mercerising tech-

dynamic
viscosity
74 [10-3Pa - 5]

6+
5-4
4

temperature [°C]

Fig. 1: Change in the viscosity of NaOH relative to
temperature in addition mercerisation.
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nology. In this way, adequate cotton swelling for the
mercerising process can be achieved after only 20 sec-
onds dwell time.

L 60°C

Q
g

relative swelling Ad/Ad o
Ke)
S

025 20°C

15°C

time [secs]

Fig. 2: Relative swelling of cotton (raw, desized) in relation
to time (according to Bechter).

Comprehensive trials with various machine vari-
ants and relevant evaluation of the particularly inter-
esting textile technical parameters during the merceris-
ing process led to the addition mercerising process
(Fig. 3). After a pre-scouring process, carried out with
one or more scouring sections depending on the specif-
ic conditions, the fabric passes through a high-per-
formance squeezing unit. Relative to the quetch effect,
NaOH in the required concentration and quantity is ap-
plied uniformly to both sides of the fabric with the
Flexnip (Kiisters) addition unit already familiar from
dyeing and pretreatment equipment, setting up the re-
quired mercerising lye concentration in the fabric
after a short diffusion passage.

According to the large-scale trials available to date,
the high degree of concentration of the added lye has
the following main advantages over the processing
technology employed up to the present:

1. A high concentration gradient between the water
carried along with the fabric after the high perform-
ance squeeze unit and the strong lye added in the
Flexnip result in significantly accelerated diffusion,
the necessary dwell and mercerising times being
reduced to about 10 seconds.

2. The entire lye circulation system in the earlier mer-
cerising — now the diffusion — section with lye vats,
containers, pumps, spray tubes etc is eliminated.
This section can be significantly shortened on ac-
count of the short dwell times required.



Additions in dyeing, coloristic justification for

Fig. 3: Kiisters addition mercerising line.

3. The addition of lye in a considerably higher con-
centration than before gives rise to immediate,
practically spontaneous fibre swelling, resulting in
the same mercerising effect with up to 25% less
caustic soda usage/kg of fabric than with the
processing method hitherto employed, resulting in
significant savings in water, steam and chemicals,
plus a considerable reduction in the ecological
problems posed by the mercerising process (ac-
cording to Greif).

Addition polymerization involves the produc-
tion of high molecular weight synthetic compounds (—
Addition polymers) in which the participating compo-
nents are joined together due to transmolecular rear-
rangements caused by the shifting of hydrogen atoms.
Addition polymerization takes place without low mo-
lecular weight substances (e.g. water) being split off.
Addition polymerization is employed inter alia in the
manufacture of non-ionic detergents of the type:

CeHsOH + HQC\—/CH2—>C6H50(CH2)20H
0

Other well-known examples are —: Polyurethanes,
Polyureas. Thus, polyurethane fibres are formed by
molecular linkage involving the shifting of hydrogen
atoms as shown in the formular:

hexamethen-

buteneglycol diisocyanate buteneglycol

= r I r
HO-(R)4~OH + C=N—(R,)¢-N=C + HO-(R;)4;~OH
(0]
—

—0-C-N—-(R3)6-N-C-O—(R)4,—O-

OH H O
polyurethane

— Polymerization reactions for fibre-forming mac-
romolecules.

Addition polymers, are synthetic products ob-
tained by — Addition polymerization. Typical exam-
ples are the polyurethanes as a) linear macromolecules
and b) crosslinked spherocolloids.

Additions in dyeing, coloristic justification for
One of the main tasks of the colourist is to decide
whether a dyeing represents a satisfactory colour
match to a given standard or pattern or whether a fur-
ther shading addition must be made to a dyeing as a
correction. An absolute colour match between a dyeing
and a standard is an exception; as a rule, there is
always a slight difference in shade between both sam-
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Addition test

ples. In the evaluation of a dyeing, the colourist makes
a visual assessment of these unavoidable differences
and then makes his decision. It is well-known that the
quantitative visual evaluation of colour differences
with the human eye is difficult, even for the trained eye
of an experienced colourist. Moreover, these limita-
tions of colour matching, and consequently, the quality
of evaluation, are not only dependent on subjective
factors of the human eye but may also involve psycho-
logical considerations. These can include, e.g.: knowl-
edge of the customer’s tolerances, knowledge of the
technical possibilities of the production process and,
all too frequently, the time pressure under which the
dyer has to work.

In the figure, the colour matching limit is represent-
ed in the form of a vertical line based on the AA value
of 1,9 AN units. It divides the 100% field of signifi-
cance for dyeings requiring correction in the opinion
of the colourist into two frequency fields of different
size. The shaded area of the curve to the left of the col-
our matching limit indicates the frequency of dyeings
which were already within the colour matching toler-
ance limit but were falsely subjected to further correc-
tions by the colourist. The area enclosed by the right
hand curve of the colour matching field corresponds to
the frequency of dyeings which were judged by the
colourist as well as an instrumental colour matching
system as unacceptable. As illustrated by the area of
both curve fields in the example, 70% of the corrected
dyeings already lay within the colour matching limit

-t
o
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matching boundary

frequency
=]

sample
I i
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1 40
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Fig.: Proportions of superfluous and necessary colour correc-
tions, determined by statistical evaluation of the colorimetry
data (specific to firm and product) (according to Rieker).
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and therefore did not require any further correction.
Only 30% of all the corrections made were really nec-
essary. In this case, therefore, the dyer could have
saved 70% of the corrections without any deterioration
in the quality of colour matching.

Addition test The quality of a dyeing is deter-
mined largely by three factors, i.e. sample conformity,
levelness and fastness, dyeing levelness playing a cen-
tral role. For this reason, the dyer tries to ensure and
optimise levelness during processing. To this end, he
has available the following instruments:

— the choice of dyestuff in terms of levelling behav-
iour,
— the concurrent use of suitable levelling agents,
— the choice and optimisation of the dyeing process.
The levelling behaviour of dyestuffs, auxiliary prod-
ucts and processes can be assessed by various means.
The most well known is the method of measuring ex-
haustion and migration curves under defined dyeing
conditions described as “classic”. The resultant values
of this operation (frequently in graph form) form the
basis of the relevant dyestuff and auxiliary product
manufacturers’ documentation. All these test methods
have their disadvantages of course. One important dis-
advantage in the “classic” combination of exhaustion
and migration curves is that both aspects, regarded in
fact in combination, have to be added to some extent in
evaluation; a process which, from experience, gives
rise to problems, due to a lack of integration potential.
To this is added the fact that determining exhaustion
and migration curves is time-consuming, requires a
relatively high degree of accuracy, and depends on the
substrate. Assessed overall, this “classic” process is
therefore too expensive for practical application, too
inaccurate in the overall aspect, and, moreover, too un-
adaptable (operation-specific factors like the nature of
the substrate, the packing density of packages, water
conditions etc. can be adopted only to a limited extent
here).

The “addition test” process is derived from yarn
package or beam dyeing, i.e. a dyeing technique which
is, on principle, especially problematic in levelling
terms (the package acts first of all as a filter, where the
individual layers do not come into contact with the liq-
uor simultaneously, but one after the other).

The processing principle is derived from the term
“addition test”.

Circulation dyeing is effected (on yarn package or
beam), the total dye quantity being added only at final
temperature (e.g. 98°C in wool or polyester dyeing), as
an “addition”, as it were, as is usual in shading addition
in dyeing. The liquor circulates from inside to outside
throughout the test, the dye naturally exhausting itself
preferentially on the inner layers of the package; col-
ouration intensity decreases from inside to outside. The
degree of distribution depends first of all on the dye ex-



haustion rate and the retardant action of the levelling
agent employed. As the test proceeds (dyeing is effect-
ed for 20-30 mins at the final temperature specified for
the relevant process), the effect of the migration phase
is added, dye distribution being improved in the inside
to outside direction. After the specified test duration, a
degree of distribution is reached which characterises
the levelling behaviour of the dye employed and the
dyestuff combination or the levelling agent.

The result comprises both rate of exhaustion and
migration, and is, in this sense, to be evaluated as an
overall statement of the levelling behaviour of the dye
or the dye/auxiliary agent combination. The process is
particularly suitable for comparative tests, i.e. evaluat-
ing and comparing different dyestuffs, dyestuff combi-
nations and auxiliary agents (according to Bihn).

Additive An additive is generally a substance
which, when added to a product, brings about a signifi-
cant improvement in its desired properties and/or ex-
tends the range of properties still further. Additives are
now particularly relevant in the case of surfactants and
detergents, e.g. as antistatic agents, bactericides, col-
ouring matters, corrosion inhibitors, fluorescent
brightening agents, fragrances, etc.

Additive antifelt finishing > Antifelting finish.

Additive colour mixing > Colour mixtures.

Additive finishing Finishing process in which
substance is supplied to the textile material (e.g. poly-
mers for felt-free finishing). Conversely: processes in
which the textile material loses weight and substance =
subtractive finishing (e.g. scouring).

Additive pick-up Impregnation of moist fabric
(max. 40-45% water) on a pad mangle with a small
trough content. Here, the fabric takes up an additional
30-35% of liquid, there being no interchange between
adhering water and impregnating liquid. Conversely:
— Interchange impregnation.

Additives in resin finishing have a favourable
effect on the technological properties, especially the
abrasion resistance and to some extent, also the fabric
handle. Dispersions based on polyesters, polyacryloni-
trile esters and copolymers are of particular impor-
tance here. In the case of fabrics containing cellulosic
fibres, finishing is frequently understood to mean resin
finishing. The objective of resin finishing with formal-
dehyde crosslinking agents is to improve the crease re-
sistance and shrinkage behaviour. Undesired side ef-
fects of resin finishing are strength losses in the form
of tear strength, resistance to further tearing, and abra-
sion resistance, as well as a distinct firmness of handle.
In order to overcome these side effects, softeners of
various chemical types are employed, particularly fatty
acid/alcohol derivatives, as well as products based on
polyethylenes and silicones. They are not used here as
processing aids but to improve the serviceability prop-
erties of the textile material. They can therefore be de-

Adhered water

scribed as functional softeners. Technological proper-
ties are, to a large extent, important for woven fabrics.
On the other hand, sewability is important for knit-
goods, i.e. the avoidance of damage to the knitted
loops during garment making with industrial high
speed sewing machines. Consequently, softeners used
to improve sewability in garment making often have
the character of process aids.

Adduct (Lat.: adducere = to bring to)

I. Addition product, e.g. an ethylene oxide from
which substituted polyglycolethers are formed.

II. An unstable compound formed between dyes
and levelling agents which, after a long time of dyeing,
gradually break down either partially or completely,
thereby achieving a slower exhaustion of the dye = im-
proved dye levelling.

Adhered water Water collects at the intersection
of the warp and weft and is so tightly bound that it can-
not be removed as easily as other surface water. When
fabric is passed through a washing range, a layer of ad-
hered water is formed directly on the surface of the
fabric (Fig. 1) which forms an obstruction to the diffu-

solution interior,

flow layers

adherent
layer

fabri

flow profile

¢,, = chemical concentration on the fabric; d, = adherent dif-
fusion layer; ¢y = chemical concentration in the liquor;
d; = laminar flow layer with concentration c, at the limit d,/d;.
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Adhering water

sion of dissolved soil. Only a vigorous flushing will
disturb the lamellar film boundaries (Fig. 2).

Adhering water (wetting water, surface water,
adhesion water), superficially loosely adhering water,
chiefly in yarn and fabric interstices etc. Removal by
pre-drying.

Adhesion Adhesion between solid materials aris-
es principally through the following types of interac-
tion: covalent chemical bonding, dispersion forces and
polar forces. Covalent bonding is ruled out for most fi-
bre and soil components. Chelate bonds can form only
between cellulose and iron (III) compounds. On the
other hand dispersion forces act between all fibres and
every kind of soil. This is a non-specific type of attrac-
tion that results from the movement of electrons in
molecules. It is related to the tendency of particular fi-
bres to soiling. Surface roughness affects the attraction
by changing the supporting surface and the distances
from the fibres. The generic term polar forces covers
all interactions caused by permanent dipoles or ions
that are adsorbed or formed by dissociation at the sur-
face. The specific adhesion is proportional to the di-
pole moment of the molecular or ionic groups at the
surface. No precise methods for determining this quan-
tity are known. — Soil adhesion; cohesion.

Adhesion energy, free Potential energy, at a
steady temperature, released when a free liquid surface
is formed from the separation of 2 phases (liquid/sol-
id). To cause an increase in free energy (Adhesion en-
ergy expressed in Ergs or Joules).

Adhesion water - Adhered water.

Adhesive-bonded cloqué Two woven fabrics
(e.g. wool) are stuck together by applying adhesive
and then laminating, one fabric being shrunk and the
second remaining untreated. By subsequent créping in
hot water or alkaline créping baths, the untreated fabric
shrinks, producing a crépe effect. The adhesive is ap-
plied in strips or dots. Two-component adhesives are
mainly used.

Adhesive bonded knop textiles Fabrics in ac-
cordance with DIN 60000 which are produced by
sticking a knop yarn or fibre web on to a textile or plas-
tic substrate.

Adhesive bonded, nonwoven —~ Nonwovens.

Adhesive-bonded pile coverings In the style of
— Adhesive-bonded pile textiles for adhesive-bonded
carpeting. The running layer frequently consists of a fi-
bre web. The material is first of all laid by machine in
small folds, and then stuck on to a prefabricated woven
ground fabric, resulting in a continuous rib structure.
When the ribs are shorn, the covering has a typical ve-
lours look.

Adhesive-bonded repair Tears, cuts, small holes,
worn corners/edges of linen and industrial clothing, for
which = Adhesive-bonded textiles are used.

Adhesive-bonded textile Textile fabric for per-
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manent adhesion as a thermal adhesive for adhesive
repairs etc. A fabric layer is sintered by the dry or wet
process, preferably with powdered thermoplasts by air
doctor application, electrostatic sprinkler (— Powder
dot coating) or combined roller/brush units. Subse-
quently sintered or gelled (mainly in a heating flue
with infra-red heaters) on to the textile material under
the effect of heat. The sintered fabric layer is applied to
the textile material to be glued (partner textile) under
the influence of pressure and temperature. Optimum
adhesive effects are dependent on sintering quantity,
pressing time, pressing temperature and pressure.
Automatic setting presses are preferable to irons for
producing an adhesive bond. > Adhesive-bonded fab-
rics.

Adhesive bonding nets  Strong polymeric textile
fabrics as a net structured adhesive system based on a
whole range of polymers. Supplied in roll form. Ad-
hesive processing, e.g. with the aid of an ironing press
or, following prior thermal activation with infra-red
radiators for example, lamination on to the substrate.
Adhesive bonding nets offer various advantages:
practically no impairment of the air permeability of
the united system, elimination of the danger of bleed-
ing through, no unpleasant fabric stiffening. If neces-
sary, adhesives can be placed in the form of a discrete
layer.

Adhesive, contact For the production of self-ad-
hesive floor and wall coverings. Contact adhesives are
two-phase systems comprising a polymer phase and an
adhesive resin which comes on to the surface under
pressure.

Adhesive lamination Laminating process for
applying a foamed material film to textile material.
Advantages: no loss of thickness as in —> Fusion lami-
nation.

Adhesive strike-through This problem occurs in
screen printing if excessive quantities of adhesive film
are applied to the printing blanket causing it to pene-
trate through the fabric being printed.

Adipic acid (1,4-butanedicarboxylic acid; hexan-
edioic acid), HOOC—(CH,),~COOH. It is the acid
component used in the synthesis of polyamide 6,6
(— Adipic hexamethylene diamine salts) and also for
the manufacture of 1,6-diaminohexane (hexamethyl-
ene diamine), alkyd resins, and esters used as plasticiz-
ers. Its former derivation by the oxidation of fat (Lat.:
adeps) was the origin of the name adipic acid. Manu-
factured e.g., from cyclohexanone.

Adipic acid fibres Polyamide fibres of the polya-
mide 6,6 type, produced from adipic acid and 1,6-di-
aminohexane (hexamethylene diamine).

Adipic hexamethylene diamine salts (Poly-
amide 6.6 salts), Hexamethylene diamine adipate;
monomeric exchange product of adipic acid and 1,6-
diamino hexane (hexamethylene diamine) which, once



purified by crystallisation, forms Polyamide 6.6 by
polycondensation.

Adire Name given by the Yoruba tribe in Nigeria
to the patterns created by reserve Africa print tech-
niques on cotton using indigo.

“Adire oniko” is a tie-and-die technique (Fig. 1). In
“Adire eleso” small plant seeds, fruit capsules, shells
or stones are incorporated in the damp cloth as a means

Fig. 1: “Adire oniko”.

for producing circular and star-shaped patterns. The
“Adire alabere” technique employs basting and whip
stitches to produce reserve patterning. Two superposed
fabrics arranged in a particular way are thus basted
with offset rows of stitches passing through the two
plies of cloth. By means of an additional rolled-in pleat
a feather-type design is produced called “Agosofin” by
the Yoruba (Fig. 2).

One of the most popular traditional designs created
with reserve paste is called “Olokun” by the Yoruba.
As distinct from the tie-dye and stitched reserve tech-

Fig. 2: “Agosofin”.

Adsorption

niques, “adire eleko” is an African variant of the Indo-
nesian batik technique. The reserve agent used is
“eko”, a vegetable starch prepared in the form of a
paste from rice or cassava root (manioc). The starch is
thickly applied to coat one face and no cracks must ap-
pear in the paste during drying as these would cause
indistinct outlines in subsequent dip-dyeing.

Adjacent fabric (colour fastness testing) Undyed
white fabric composed of one or several types of fibre
used in — Colour fastness tests to determine the degree
of staining from an accompanying dyed or printed test
specimen. Such test fabrics must be completely free of
finishes or other impurities. (1) Single fibre adjacent
fabrics are standard fabrics of average weight com-
posed of a single fibre type in a plain weave construc-
tion. For a particular colour fastness test, one piece
made of the same fibre as the test specimen as well as
one piece made of a different fibre type (specified) are
required. (2) Multifibre adjacent fabric is supplied in
strips woven from yarns of 6 different fibre types. Type
DW = acetate, bleached cotton, polyamide, polyester,
polyacrylonitrile, wool; Type TV = triacetate, bleached
cotton, polyamide, polyester, polyacrylonitrile, viscose.
Only one multifibre adjacent fabric is required for a
particular colour fastness test.

ADR, abbrev. for: American Dyestuff Reporter
(An American technical journal published monthly).

Adrianopolis red Identical with — Turkey red.
Named after the Turkish city of Adrianopolis (Edirne).

Adsorbate - Adsorption.

Adsorbent - Adsorption.

Adsorbents for clarification purposes —: Bleach
earth; Kieselguhr; Active carbon.

Adsorbing substances — Adsorption.

Adsorption (Latin: ad = to + sorbere = to suck in)
is taking up, normally of soluble substances (adsorb-
ate) onto the surface of a solid body (adsorbant) (see
Table), e.g. dissolved substances onto fibres, moisture
onto machine parts, gases onto solid bodies. It is ex-
tremely important in almost all dyeing and finishing
processes. Adsorption is understood to involve various
phenomena including chemical forces and the forces
that act between solid/solid and solid/liquid phases
where the phases adhere through another substance.
The dissolved adsorbant (textile auxiliaries, dyestuffs
etc.) or their ions (e.g. the fatty anions of auxiliaries)
are forced out of solution by the water molecules onto
the interfaces (fibre-water, soil-water) (see Fig.) and
tend to diffuse into the surface. The concentrating ef-
fect produced at the surface can be 100-1000 times the
concentration in the bath. When the dissolved sub-
stances are ionic they transfer their electrical charge to
the boundary or surface (fibre, soil) (when there is ion
exchange = exchange adsorption; when ions of one
type accumulate at an interface = polar or hydrolytic
adsorption; when the ion types are concentrated in the
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Adsorption carbon

adsorbent form examples of use

activated charcoal granulate, powder, exhaust air/exhaust gas decontamination,gas purification, water
ball, fibre purification, dye stripping, catalyst or carrier medium

(untreated, doped)

activated coke granulate exhaust gas decontamination, special flue gas desulphuration/
denitrification, preliminary filter (exhaust gas/water)

carbon- granulate separation of gases and hydrocarbons

molecular sieve

scavengers granulate water purification, dye stripping, gas purification

silica gel granulate drying, catalyst or carrier medium

aluminium oxide  granulate drying, catalyst or carrier medium, adsorption of polar
substances

molecular sieve granulate, powder drying, gas separation, exhaust gas decontamination (polar

substances)

Tab.: Technical absorbents: products, form, examples of application.

a) before adsorption

Yz AP // 2 wool

-?vﬁ*ﬁ*#v???‘**'

-¢§¢++++++¢+-
_;4&_5--6--6—#.6__6__‘%75__{,__
- -

dye anion

R R +-+-«I¢» i R R

b) after adsorption

U )

o water molecule -~- hydrogen bridge bond
_t. reformed hydrogen bridge bond

Fig.: lllustration of the adsorption of a dyestuff anion onto

wool from a water matrix: after the adsorption seven hydro-

gen bonds have been formed between previously separate
water molecules.
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same proportions as they are present in the solution

= normal or apolar adsorption). When e.g. soil be-

comes electrically charged with ions of the same sign,
its mobility is increased and the soil particles separate
from the surface.

Adsorption carbon — Activated carbon.

Adsorption chromatography — Chromatography.

Adsorption displacing activities For example,
polyphosphates have the ability to reverse the adsorp-
tion of surface active agents to fibres etc.

Adsorption isotherms From the application
point of view (exhaust processes, mechanical applica-
tion), dyeing processes can essentially be divided into
the following groups:

1. Mechanical anchoring of dyestuff on the substrate
(pigment dyeing).

2. Sorption processes in which transport (diffusion)
phenomena occur first and which are often accom-
panied by chemical reactions. In each case migra-
tion of the dyestuff is followed by its fixation in the
substrate; when water-soluble dyes are being used,
dyeing is a case of equilibrium distribution of the
dyestuff between the liquid phase of the dyebath
and the solid phase of the fibre.

3. In dyeing with (sparingly water-soluble) disperse
dyes, the particles of the dispersion act as a 3rd
phase; dye is transferred from these solid particles
into the solid substrate via solution in water.

4. Thermosol dyeing and transfer printing are high

temperature processes (180-200°C) in which the
disperse dyestuff is transferred by sublimation from
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Fig. 1: Kinetics and thermodynamics of a dyeing process
(from Zollinger).

D, = concentration of dyestuff in solution (mmol/l);

Dy = concentration of dyestuff in the fibre (mmol/l);

t = dyeing time (s); S = saturation value.

the solid phase through the gas phase into the poly-

ester substrate.
The distribution of a dyestuff between two phases in
sorption dyeing can be described by the Kkinetic
(transport and reaction phenomena) and equilibrium
characteristics (thermodynamics of adsorption and
desorption in dyeing equilibria) (Fig. 1). The results of
static and kinetic dyeing experiments shown as graphs
of the dyestuff concentration in the dyebath against the
dyestuff concentration in the fibre are called dyeing
isotherms. They are obtained from exhaustion curves.
— Sorption isotherms

Ionic dyes are taken up according to a Langmuir
adsorption isotherm, whereas disperse dyes exhaust by

a Nernst (linear) or a Freundlich adsorption isotherm
(Figs. 2 and 3).
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Fig. 2: Uptake of an acid dyestuff (C.1. Acid Blue 25) by

a) an Elasthane fibre and b) a nylon-6 fibre (100°C, pH 4.7,
4 h); b) corresponds to the Langmuir and a) to the Freund-
lich or Nernst isotherm.

Aerobic degradation
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Fig. 3: Adsorption isotherms of cashmere (——) and cashgora
fibres (—) dyed with the same wool dyestuff to compare the
dyeability of the two types of fibre.

Adsorption liquid Liquid retained as a deposit of
liquid molecules in amorphous areas and on the sur-
face of crystalline areas of fibres. The binding takes
place through valency forces provided that the liquid
has polar properties.

AECC, (Sp.) abbrev. for: Asociacién Espafiola
para el Control de la Calidad, Madrid (Spanish Quality
Control Association); member of the - EOQC; —
Technical and professional organizations.

AEK, abbrev. for “Amerikanische Echtheitskom-
mission”, Fastness Committee of AATCC — Technical
organizations.

AEQCT, (Sp.) abbrev. for: Asociacién Espafiola
de Quimicos y Coloristas Textiles (Spanish Associa-
tion of Textile Chemists and Colourists); = Technical
and professional organizations.

Aeré Woollen yarn fabric with a tweed-like char-
acter, and a marked crocheted openwork pattern effect.

Aerobic bacteria (Gr. aer = air), are microorgan-
isms which thrive especially in the presence of atmos-
pheric oxygen, so-called aerobes. Opposite term —
Anaerobic bacteria.

Aerobic degradation Biological degradation or
biodegradation occurs as a result of any conversion of
dissolved or solid matter into other compounds
through the action of organisms. Besides assimilation
by photosynthesis in which dissolved substances are
taken up by biological systems, the biodegradation of
organic compounds by microorganisms such as bacte-
ria and moulds represents the most important process.
In this process, organic substrates are oxidized and part
of the energy released is used by the microorganisms
for reproduction (see Fig.). This type of respiration
(also often referred to as mineralization) consumes 0Xx-
ygen or, if this is not available, other oxidizing agents
such as nitrates, sulphates or organic compounds that
are already partially oxidized.

Aerobic respiration: In this process, organic sub-
stances are oxidized and oxygen is reduced. Under ide-
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Aerobic fermentation

degradable

organic effluent
components

0O, | + bacteria breakdown of the

organic substance

oxidation synthesis

endogenous

respiration

CO, + H,O
+ energy

stable organic
residues

Fig.: Diagram of the aerobic breakdown of the organic
effluent components in activated sludge.

al circumstances, this oxidation proceeds to carbon di-
oxide and water:

CH,0 + 0, > CO, + H,0

These various stages of reaction have been thor-
oughly investigated and, together with anaerobic proc-
esses, are employed in the biological purification of
waste water. By this means, about 50% of the organic
substrates are oxidized through the release of energy in
aerobic respiration and the remainder is converted into
bacterial mass (sewage sludge). In anaerobic methane
fermentation, on the other hand, only about 10% of the
substrate is converted into bacterial mass (Kummert
and Stamm).

Aerobic fermentation During biodegradation of
the organic constituents in waste water, an oxidative
degradation of substances catalyzed by bacteria takes
place. However, new cell mass is built up at the same
time since the nutrient supply promotes bacterial
growth. This cell mass also breaks down itself by en-
dogenous respiration through oxygen consumption, as
a result of which organic residues no longer capable of
further degradation are formed. In total, the products
of aerobic degradation are CO,, H,0, besides energy
and waste substances.

Aerodynamic dyeing systems In a rope dyeing
machine, a distinction is drawn between the dwell zone
(diffusion in the fibre) and the liquor exchange system
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(reduction of the laminar boundary layer through in-
tensive fibre flushing in order to improve uniform dye
absorption on the fibre surface). The liquor to fabric
substance interchange is effected in various systems

(Fig. 1):

1. Mechanically in the winch with a 20: 1 liquor ratio.

2. Hydraulically in overflow or jet dyeing machines
(depending on the fabric propulsion system princi-
ple in the fabric to liquor interchange zone) with a
straight (12: 1 liquor ratio) or circular (10:1to 5:1
liquor ratio) fabric store.

3. Aerodynamically: the fabric is propelled by a gas
flow; the treatment liquor is injected into the gas
flow. Liquor ratio: 4 :1 to 2 : 1 (Fig. 2).

As the liquor supply is greatly reduced in consequence,

the textile fabric liquor charge is reduced, i.e. in the

case of fabric movement in a gas flow, the free space
between fibres is not completely filled with liquor. De-
pending on the physical parameters of the gas, as air
with a differing water vapour content, a state of equi-
librium occurs in which the injected liquor quantity is
interchanged with the textile fabric moisture charge.

This flows out of the treatment vessel (Fig. 3) back

into the injection circuit in the same quantity as the in-

jected liquor. The suction conditions of the injection

pump are better than those of a liquor pump, and only a

small liquor supply is therefore necessary.

The aerodynamic system developed with the Then

Airflow moves and controls the fabric by means of the

winch

capacity 20-40kg /rope
FV  1:20

THENFLOW®

capacity 120/ 170kg/ store
FV  1:12

THEN-UNIFLOW®

capacity 2x125kg/ store
FV  1:5-1:10

THEN-AIRFLOW®

capacity 180 kg/store
FVv  1:2-1:4

Fig. 1: Then piece dyeing machines in development from the
winch to the Airflow aerodynamic dyeing system.



Fig. 2: Diagram of a jet dyeing machine with aerodynamic-
fabric drive (Then).

A = dye jet; B = liquor circulation system; C = preparation
vessel; D = nozzle section; E = gas circulation;

F = air heater; G = fan; H = HT drain; L = sampling
window; P = circulation pump; T = textile fabric;

VD = throttle valve; VE = emptying valve; VR = return flow
valve; VU = circulation valve; W = heat exchanger.

circulating gas. Higher fabric speeds can be used in the
gas flow than is possible in a hydraulic system, since
the fabric rope is carried neither in the liquor nor with
the liquor, and is consequently subject to lower tension
during acceleration. There are therefore different pre-
requisites in bath exhaustion, produced not by the
liquor encompassing the textile fabric but from the
dye and product preparations distributed through the
textile fabric. In this respect, the liquor ratio is largely

Fig. 3: Then Airflow AF 540.

Aerodynamic dyeing systems

dependent on textile fabric liquor absorption. In finish-
ing operations, there is a thermodynamic equilibrium,
e.g. at the dye fixation temperature, between the dis-
tributed dye preparation and the gas flow the gases
largely employed being air and water vapour, which
are in direct contact with the dye and product prepara-
tion distributed over the textile surface and with the
liquid phase of the preparation distributed in the gas
flow. With a change in temperature and pressure, a
coupled heat and substance interchange takes place be-
tween these media with the aggregation states of the
liquid and gaseous phase.

Atmospheric air is a mixture of air and water va-
pour, i.e. the available water content is in a gaseous
state until the air reaches saturation point. Water va-
pour is a gaseous water phase, for the formation of
which water has to be heated to boiling point, passing
into a proportional gaseous state due to further heating.
This heat content is described as heat of vaporisation,
which is approximately equivalent to five times the
heat quantity of water heated to boiling point. The H,s
diagram of moist air applies to the constitutional val-
ues in the case of treatment processes up to approx.
100°C and with the use of air as the gaseous medium.
The heat content of the air is plotted on the ordinate
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Fig. 4: Mollier H,s diagram for water vapour.
H = enthalpy; s = entropy.

axis in right-angled coordinates. The heat content of
the moisture proportion of the air is related to steam
with 0°C. The temperature curves (straight lines) rise
to the right in the diagram, so that the heat contents of
the dry air and of the moisture content can be read off.
In addition, curves are drawn in for the saturation state
of the air at various total pressures. Since the total
pressure in the machine is measured, the moisture or
water vapour content of the air in the saturated state
can be read off with the temperature. The textile fabric
has the property of absorbing moisture from the air. A
constant moisture content forms in the textile fabric for
a constant air condition.

The H,s water vapour diagram (Fig. 4) provides infor-
mation about the gas condition in the machine for condi-
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Aerogel

tion changes, e.g. in heating, for the state of equilibrium at
fixation temperature, for heat outflow and for the cooling
process. Entropy is a variable quantity; its difference is
the quantity of heat transferred at a specific temperature.
The H,s graph shows the curves for constant pressure,
temperature and volume, and with x = 1, the saturation
line. Owing to the large textile fabric surface, it is heated
rapidly together with the liquor adhering to it. Heating is
effected by condensing the water vapour, i.e. the steam
transfers the condensation enthalpy to the textile fabric
and additionally the heat content of this moisture. The
advantage of this system (Fig. 5) lies in the very small
temperature differences, since there is thermodynamic
equilibrium in almost every stage.

Fig. 5: Advantages of the latest version AFT from Then.

1. Safe fabric transport, optimum displacement and little
crease formation are ensured by the aerodynamic drive.

2. By means of the active fabric run control a slip regulation
is possible, facilitating the exact monitoring of fabric speed
and the best possible fabric handling. 3. The unique rinsing
method by spraying fresh water allows short processing
times with best rinsing effect. 4. Utmost shade fastness by
aerodynamic fabric transport without hydraulic and dye in
saturated steam atmosphere. 5. Optimized fabric smooth
plaiter ensures an excellent displacement of the fabric.

6. Combined Teflon slide bottom consists of foil and sliding
rods for the best, careful treatment of fabric surface and a
smooth transport in the storage chamber. 7. By enlarged
liquor sump, also in case of difficult dyeing procedures,
fabric displacement is always above the dye liquor.

During heat outflow, e.g. from 135°C, a very rapid
temperature drop occurs due to steam pressure reduc-
tion from 2.13 bar to pressureless operation. The mois-
ture evaporation within the fabric occurring during this
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process prevents crease marking. Only a few minutes
are required for heat outflow, whereas lengthy cooling
times are required in the case of jet dyeing machines, as
cooling can often be effected only at a rate of 1°C/min.

Aerogel — Gel.

Aerosol (Lat.: aer = air, atmosphere; sol = colloi-
dal solution) A dispersion in which finely divided solid
or liquid matter is suspended in a gas and the particles
are of colloidal dimensions, e.g. smoke or fog. The ta-
ble shows the number of particles which can be pro-
duced from 1 ml of water in the size range from 1-20
pm, together with details of their effective surface area.

particle size in number of surface in
um particles in billions cm?
20 0,24 3140
10 2 6 280
5 15 12 000
2 240 30 000
1 2 000 63 000

Tab.: Aerosol particles in 1 ml of water:

The table clearly shows the enormous increase in
surface area compared with the volume of the water
particles, and the extreme fineness of the aerosols is
inevitably accompanied by rapid vaporization. For this
reason, aerosols are the preferred means of air condi-
tioning using jets for atomization (air conditioning
plants) or aerosol generators for still greater efficiency.

Aerosol dyeing Principle: dye is applied to a tex-
tile material in the form of an — Aerosol composed of
air, dye and water vapour.

AFA, Afa, (Ger.) abbrev. for: steuerliche Abset-
zung fiir Abnutzung (depreciation/depreciation for wear
and tear). — Service life of textile plant and equipment.

AFCT, (Fr.) abbrev. for: Association Francaise de
Controle Textile (French Association for Textile Con-
trol). Founded by all French manufacturers of cellulos-
ic man-made fibres with the objective of promoting the
quality of these materials. > Technical and profession-
al organizations.

Afei French consumer carpet label (Institut National
du Tapis) for French and imported goods. Provides infor-
mation on the name of the manufacturer, the manufactur-
ing process, as well as details concerning backcoating,
colour fastness, flammability resistance, flame propaga-
tion, sound insulation and a 5 year warranty.

Affinity is a measure of the force which binds
e.g. a dye or even a textile auxiliary to a substrate
(fibre, etc.). It is generally accepted that, besides dye/
fibre interactions in dyeing, interactions between sub-
stances present in the dye liquor (dyes, chemicals,
water) also take place simultaneously during the
dyeing process. For this reason, particular attention is
given to the dye/fibre equilibrium state. This equilibri-
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Fig. 1: Dyestuff/fibre equilibrium (thermodynamic affinity).

um can be described physically and chemically by the
thermodynamic affinity (Fig.1).

High affinity prevails then, if a max. number of
interactions between fibre and dye can be achieved on
reaching dyeing equilibrium. For direct dyes on cotton,
the planarity of the dye molecule also play a role here,
e.g. with regard to the degree of affinity (Fig. 2).
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Fig. 2: Importance of the planarity of the dye molecule for
affinity for cellulose.

A = high affinity for cellulose (direct dyes);

B = low affinity for cellulose (acid dyes).

Vat dyes (in the vatted form) and direct dyes have
affinity for cellulose (cotton or viscose) if their mole-
cules are capable of forming conjugate structures. De-
localizable m-electrons in the conjugated system must
polarize the molecule in such a way that the excited
phase of the resonance system induced by increased
temperature forms a (negatively or positively charged)
“charge transfer” complex with the cellulose.(In the
case of vat dyes, this corresponds to a quinone-imide
structure whereby a proton transfers from the dye to
the cyclically-bound acetal-oxygen atom of the cellu-
lose. With direct dyes, a proton from a cellulose OH
group can also transfer to a central function of the di-
rect dye which becomes positively charged as a result).
Conjugation is therefore a prerequisite for affinity.

Affinity factor  Serves to characterise the affini-
ty effect in the pad dyeing process. Also described as
x-value: x = C¢/C.,..

Affinity modification Modification of the dyeing

Afgalaine, afghalaine

S-modifier on polyamide;
SO3I-|I>
SOsH
NH, 3 NH
E + —_— E + RH
COOH R COOH
DP-modifier on polyamide
NH, >
NH, |
NH, NH
E + 92 > R E + 2RH
COOH R CO
(0]
1>
NH,

Fig.: S-modified and DP-modified polyamide fibres.
R = reactive group; 1> = undefined bond.

behaviour of (polyamide for example) substrates as
against standard dyestuff classes, functional end
groups, which are responsible for dye to fibre bonding,
being either blocked or multiplies, e.g. shown sche-
matically in the Figure.

Most fibre-reactive affinity modifiers covalently
bonded to substrates are produced by the 2-stage appli-
cation of fast to cross dyeing reserve or mordant
effects (shade deepening):

Ist stage: treatment of the substrate with affinity
modifiers by all possible methods, such as exhaust,
printing and spray processes etc. This is followed pos-
sibly by intermediate drying and then setting by means
of superheated steam, saturated steam or dry heat (stor-
age if necessary).

2nd stage: rinsing (removal of thickener residues
and marking colours) and dyeing by the exhaust or
continuous process, i.e. subsequent colouration of the
treated proportions in competitive reaction with the
untreated proportions of the substrate for required dif-
ferential, reserve and/or two-colour effects.

Affinity modifier Defined chemical group, which,
for example in — Acylation or = Affinity modification,
is introduced into a fibre molecule, changing the affinity
of the fibre for specific dyes, i.e. reducing or increasing.

Afgalaine, afghalaine Soft worsted fabric for la-
dies’ dress material (similar to > Duvetine), with faint,
striped pattern on the back. Originally, the fabrics were
produced from Afghan wool (laine = wool). Today,
however, the term is no longer a registered name.
These days, afghalaine fabrics are mainly produced
from single, medium-fine, spun woollen yarns in warp
and weft, frequently “1S” and “1Z” twist yarn. Thus,
the weave has a somewhat grainy texture with an es-
sentially well-defined finish. Piece-dyed, ladies’ dress
materials with soft to full handle in practically all
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Afghan carpet

shades, including black for mourning dress, e.g. in
pure wool, in blends with max. 50% viscose and also
in blends with about 10-15% polyamide.

Afghan carpet Long-pile tied carpet from Af-
ghanistan. Octagonal, clover leaf and camel’s foot pat-
terning in bright red, dark blue and ivory colours on a
brownish red ground. Goats’ hair warp ends, 80 000—
150 000 knots/m?.

AFNOR, (Fr.) abbrev. for: Association Francaise
de Normalisation, Paris (French Standards Associa-
tion); = Technical and professional organizations.

AFNOR Method — Au portique.

Afric, African Fibre — Crin d’ Afrique.

African silk - Anaphe silk.

Africa prints Printing technique on cotton fab-
rics used mainly in the countries of West and Central
Africa (e.g. Congo, Nigeria, Ivory Coast, Senegal,
etc.). The prints are characterized by typical naturalis-
tic designs coloured with a few frequently repeated
colour combinations. For Africa print styles, fully-pen-
etrated prints are generally demanded. Printing is
mostly carried out on naphtholated grounds with diazo
fast colour salts in combination with reactive dyes. In-
digo, mordant and phthalocyanine dyes are also used.
Printing styles: —: Real Wax, Imi Wax, Java Print,
Green Ground, Fancy Print (see Fig.)

AFRICA PRINTING

GREEN
INDIGO ‘ JAVA ‘ ‘ GROUND FANCY ‘ ‘KHANGAS‘ ‘ BATIK ‘
— RealWax — Real Java — Fancy Print
— Imi Wax — Imi Java r— Fancy discharge/
resist
L Plangi

— Real Indigo — Java Exotik

— Imi Indigo
Fig.: Product breakdown in Africa printing.

Textile printing has a long tradition in the countries
of West and Central Africa. For several centuries prim-
itive people have added design and colour to textiles.
The designs were mainly produced by methods involv-
ing the application of resists followed by subsequent
dyeing. Original handcraft techniques are still in use
today although, as a result of the industrialization of
African countries which began in the 1930’s, various
imitations have since been developed. Despite these
changes, the strong traditional attachment in these
countries even continues to place extremely high
demands on the quality of these technical imitations.
Historically, as in Africa, a comparable tradition also
developed in Indonesia. The well-known (Java) batik
fabrics differ from Africa prints chiefly in design and
colour combinations although the technique (processes
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and dyes used) is nevertheless very similar. = Indigo
styles in Africa prints.

After-burn time Time taken between the mo-
ment the ignition flame is removed and extinction of
the flame on the test specimen. - Burning behaviour
of textiles.

Afterchrome dyes Dyes for wool. The chrome
dye is applied in a similar manner to an acid dye and
then treated in a chrome bath to produce the final
shade. Dyeings with good light and wet fastness prop-
erties are obtained. - Chrome dyes.

Afterchroming — Chroming of dyes.

Aftercoppering dyes Direct dyes containing
mordant-attracting groups in their molecules which are
capable of forming stable metal-complexes with metal
ions (e.g. 0,0’-dioxyazo groups). Aftercoppering dyes
are dyed in a similar manner to normal direct dyes then
finally aftertreated with metal salts (mainly copper
salts) plus an additional cationic treatment if desired.

Dyes possessing a hydroxy group in an ortho posi-
tion to the azo nitrogen atom are suitable for aftertreat-
ment with copper salts to give dyeings of improved
light fastness. The treatment causes a distinct change
of shade. Dyes of the benzidine type with two OH
groups in the para position to the azo group exhibit im-
proved fastness to light as well as washing after an af-
tercoppering treatment. Dyes which possess a glycollic
acid group -CH-OH-COOH instead of an OH group
(some Benzo Fast copper dyes) may also be given an
aftercoppering treatment. Benzidine dyes such as e.g.
Congo red, have been found to be carcinogenic and are
no longer manufactured.

After-coppering of direct dyeings — Copper sul-
phate aftertreatment.

Aftercoppering test A useful test in doubtful
cases to distinguish aftercoppered dyeings from the
more usual direct and sulphur dyeings. Test procedure:
Place 10 ml hydrogen peroxide 30% in a test tube with
2-3 drops sodium silicate solution. Shake briefly and
add 1 ml conc. ammonia. After careful shaking, add the
dyed test specimen as soon as the evolution of gas ceas-
es. An effervescent evolution of oxygen occurs in the
presence of an aftercoppered dyeing after a few min-
utes. No other type of aftertreatment gives this reaction.

After-glow Textiles are much more dangerous if
they burn without flames, or if they re-ignite, than if
they burn with a visible flame. The reason for this is
the glow, which occurs after the flame is extinguished.
The results depend on fabric weight and after-treat-
ment. If burning with an open flame is controlled by
oxidative processes, pyrolysis — polymer destruction in
the absence of oxygen, i.e. reductive processes — is the
main factor in after-glow.

After-glow time The time during which the test
specimen continues to glow after flame extinction.

After-print washing This term is not clear, for



printing paste
production

sample matching

After-print washing

designing engraving

printing/

fixation inspection

after-washing/:
i drying

drying

Fig. 1: Textile printing - processing cycle diagram.

after-print washing primarily means “washing off
printed fabrics”, which should accordingly be called
printed fabric washing. The term after-print washing
has of course largely prevailed, although it can also
certainly be implemented without printing (e.g. with
horizontal or rope scouring machines), i.e. in contrast
to spray washing machines operating with low or high
pressure jet systems, from which the usual trade term
also stems to some extent (e.g. Kiisters high pressure
jet washing machine).

The washing off process is of quite special impor-
tance in the production of high quality printed fabrics
e.g. with reactive dyestuffs. Whether the quality re-
quirements imposed as regards colour brilliance, col-
our fastness, shade consistency, white ground have
been met is revealed at the latest by the washing pro-
cess. The first and most important purpose of after-
print washing is to ensure that the required quality in
terms of fastness and print appearance is achieved. It
happens again and again however that after-print wash-
ing must also bear the brunt of ironing out the faults
from preceding operations (Fig. 1).

This involves for example
— print fabric pre-treatment,

— printing paste additions,

— printing paste application quantity,

— drying and fixating.

An after-washing process, which is used predominantly
for eliminating these faults and irregularities, can
scarcely produce optimum results. After-print washing
is extremely costly and labour intensive, and is also an
operation in which ecological standpoints should be
taken into account. A great deal of care must therefore
be taken in order to achieve the best possible effect with
low water consumption and low effluent contamination.

After-print washing breaks down into four stages:
1. Wetting out: impregnating the print with washing
liquor.

Swelling: thickener and fibre swelling.

Spraying: removing the swollen thickener and asso-
ciated chemicals.

Washing: removing the unfixated dyestuff (fastness
wash).

The effect of reaction time, temperature and mechani-
cal action can be seen during the various process stag-
es. Decisive factors are

a) Electrolytes: they increase dyestuff hydrolysate
substantivity, for which reason washing in a liquor
with as low as possible an electrolyte content
should be aimed for.

Temperature increase: as the temperature rises,
dyestuff hydrolysate decreases, and diffusion from
the interior of the fibre consequently increases. Dye
disaggregation by way of the highest possible
washing temperature is the aim.

Sodium alginate: together with calcium ions, this
forms a salt which is insoluble in water. The result-
ant film has a negative effect on washing speed, wet
fastness, brilliance, shade and fabric handle. The
addition of a sequestering agent is therefore neces-
sary with the use of hard water. Excesses should be
avoided on account of electrolyte formation.
After-print washing can be effected with the fabric in
open width (Fig. 2), in rope form, or in a combination
of rope form and open width (Fig. 3). The 4 stages of
the washing process (Fig. 4) are as follows:

Stage 1: attention should be drawn here first of all
to a specific peculiarity of the two-stage technique.
Whilst, with all single stage fixating processes, the
fabric leaves the steamer in a relatively dry state (wet-
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Fig. 2: Arioli open-width after-print washing line.
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After-print washing

Fig. 3: MCS after-print washing line with open-width section for repelling thickener, and also with a rope washing section for

the fastness wash.

ting, swelling and partial thickener film dissolution are
time-dependent), the fabric stays damp in the two-
stage process. The thickener film and the fibres remain
swollen, providing easy access for water. Rapid alkali
removal by spraying is therefore first of all important
before entry into the liquor baths and a rise in tempera-
ture. The operation should be performed with soft wa-

ter or with the aid of softening agents in order to pre-
vent the formation of calcium alginate, which is diffi-
cult to dissolve.

Stage 2: this stage concludes the transfer of the dye-
stuff hydrolysate still loosely anchored in the fibre
structure together with dissolved auxiliary agents.
Temperature should be between 40 and 60°C.

STAGE | STAGE Il STAGE 111
PRINT thickener film swelling transfer of impurities from the removal of impurities by the washing
partial dissolution of unfixated dye textile fabric to the washing liquor {liquor
auxiliary agent in the substrate interior ° C concentrated
5 e {F) -50,-CH;-CHy~OH| e 100
o Vs,
Y
= AW 4-—--—®-HN-"/ \—NH—R — 90
80
G N o N 70
on 60
F 50
40
<===| BASIC WASH | FASTNESS WASH | 30
T L
! stripping removing \ 20
wetting dye loose in the fibre construction interchange
swelling dissolved bond dilution C 10
dissolving l auxiliary agent l dispersion \_\L
t 1 l'z i 3 { mins }

Fig. 4: Reactive print after-treatment (washing process stages) before the final rinse (according to Hoechst).
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Stage 3: this stage, also termed fastness washing,
requires time and increased temperature, since it large-
ly involves a diffusion process, in which the hydro-
lysed reactive dye still on and in the fabric can diffuse
from the fibre into the baths. As regards the use of a
washing agent, no exaggerated expectations should be
placed on the effect of a washing agent when washing
out water-soluble dyes. It is much more important to
ensure that the substantivity of the hydrolysed dyestuff
decreases as the temperature rises, while the rate of
diffusion increases (Fig. 5), which has a beneficial ef-
fect in removing the hydrolysed dye.

Stage 4: rinsing.

SubStantivity relative diffusion

i Ly T T T T T

L '
40 S50 60 0 80 90 100 °C

Fig. 5: Effect of diffusion/substantivity relative to
temperature (fastness after-wash-reactive printing).

After-treatment of dyeings For improving fast-
ness. Most conventional after-treatment agents are con-
structed on the basis of formaldehyde condensation prod-
ucts or are polyammonium compounds (Figs. 1 + 2).

It is possible to modify the polyammonium com-
pounds in such a way that a softening effect takes place
in addition to the fastness-improving action. Modifica-
tion is effected by changes in Ry and R,. Typical:

R, = -C,H,OH
R, = —CH,

After-treatment of dyeings

T
NH + n- A%D
@ |
—NH,—CH,—NH—C=N—CH,—
n

Fig. 1: Structure in principle of a formaldehyde condensation
product.

" (N
@N—(CHZ)X—G)N—(CHQ)X@N—(CHQ)X— +3n- AI@

| | |

R, R, R, n

Fig. 2: Structure in principle of a polyammonium compound.

Cationic after-treatment agents can bond with ani-
onic dyestuffs. Bonding can take place in different
places. Reactive dyes and direct dyes are bonded on
the same principle. A molecule of the cationic after-
treatment agent can make a number of different bonds.
The easiest bonding to understand is achieved with the
anionic dyestuff. The water solubility of the dye is
reduced by this bonding. Agglomeration can also take
place via any metal contained in the dye. Furthermore,
the after-treatment agent can bond not only with the
dye but also with the cellulose itself. This is observed
when undyed cellulose was treated with a cationic
agent; the cellulose takes on a high degree of dye affin-
ity via the mordanting effect.

Printing and dyeing wet fastness improvement is
the primary aim in after-treatment. Dye migration,
whether it be substantive dye or reactive dye hydro-
lysate, is prevented. Dyes not after-treated can migrate
in the material to be dyed. This process is observed in
uneven water extraction or drying, higher temperatures
accelerating migration. The migrating dye moves with
the escaping water. In package dyeing for example,
this phenomenon results in visible outside-to-inside
unlevelness. In tricot dyeing, cloudy unlevelness is ob-
served if the moist fabric is allowed to stand for some
time. This is caused by migrating dye in places starting
to dry, or in places retaining water as the water level
falls. Much greater damage occurs due to migration in
made-up goods. In a hot, humid medium, e.g. in steam-
ing garment components, edging and spotting may oc-
cur. Reactive dyes tend less to this type of phenome-
non of course. They are securely bonded to the cellu-
lose, and the chemically fixated dye cannot migrate.
Reactive dyeing not only contains fixated dye; dye hy-
drolysates are also present. These form during dyeing
if the reactive dye reacts with the water instead of the
hydroxyl group of the cellulose. The fast-soaping proc-
ess following dyeing should remove these dye hydro-
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AFU

lysates from the cellulose. In addition to the dye hydro-
lysates which remain in the fibre, others can occur
through subsequent dye hydrolysis. With dye hydroly-
sis, the dye fixated on the cellulose is split on account
of various conditions. Under certain circumstances,
high temperatures, such as occur during drying, for
example, split the reactive bond between dye and fibre
to some extent. This process is termed thermohydroly-
sis. Dye/fibre splitting in an acid medium is termed
acid hydrolysis. This frequently occurs following sof-
tener application, since softeners have to be applied in
an acetic acid medium in order to improve exhaustion.
Softening is not followed by rinsing; the acid remains
in the fabric, and can in time damage dye to fibre
bonding to a greater or lesser extent until it is removed
by drying. In the same way, acid exhaust gases or hot
and humid climatic conditions have an effect during
storage. With reactive dyes, after-treatment has fre-
quently won favour due to this phenomenon, reactive
dye hydrolysates being bonded to the cellulose via the
after-treatment agent (according to Kahle).

AFU — AATCC Fading Unit.

AG, abbrev. for:

I. (Ger.) Aktiengesellschaft (joint stock company,
corporation).

II. (Ger.) Arbeitsgemeinschaft (study group, joint
venture).

III. - Alginate fibre — Standard abbrev. for textile
fibres, according to the - EDP Code; DIN standard
abbrev. > ALG.

Ag,

I. — Alfa grass —> Standard abbrev. for textile fi-
bres, according to DIN 60 001 until 1988, from 1991
— AL.

II. chemical symbol for — Silver (47).

AgA, (Ger.) abbrev. for: Ausschuf fiir gefdhrliche
Arbeitsstoffe (Committee for dangerous working ma-
terials) of the Federal German Ministry for Work and
Social Order. The AgA is responsible, inter alia, for
establishing technical guide concentrations (TRK val-
ues).

Agar agar is extracted from marine algae (China,
India) and is a mixture of two polysaccharides, agarose
and agaropectin. It swells greatly in water, dissolves in
hot water and sets on cooling to a jelly at a concentra-
tion as low as 0,5%. Its gel-forming power is 6 times
greater than gelatine. Agar agar is extracted from vari-
ous red and brown algae which grow on the sea bed in
warm temperate seas. It is marketed as a dry powder,
flakes or strips which may be yellow or bleached
(greyish to yellowish-white). It has found application
as a textile finishing agent (“natural finish” for cotton
= soft voluminous soapy handle without natural firm-
ness; also for wool). Apart from this it is used as a clar-
ifying agent, thickener or gelling agent, and as a bio-
logical culture medium.
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Agave fibres belonging to the group of - Hard
fibres, a sub group of plant fibres. All Agave fibres are
recovered from leaves. Through their common origin
from leaves, different Agave types (elongated, fleshy
spear shaped leaves upto 1.5 m long) from subtropical
areas are similar to one another in many respects.
Among Agave fibres can be found - Henequen, Pita,
Cantala and Sisal fibres.

Ageing The change in the colloidal state over
time, normally a change from the labile to the stabile
form, where the particles increase in size and the de-
gree of dispersion falls accordingly. Ageing processes
are known e.g. in soap solutions, in certain dye baths
and finishing baths. Thus, fresh artificial resin solu-
tions give much better crease resistance than those
stored for any length of time. Ageing can progress to
such an extent that water solubility can be partially or
completely lost; an important reason why auxiliary
firms only offer limited guarantees on storage life on
some artificial resins.

Ageing fastness — Light-induced ageing, resist-
ance to.

Ageing of carpets (artifical) > Carpet ageing.

Ageing of textile materials at room temperature
is a slow deterioration or improvement in the mechani-
cal properties of materials, caused by intrinsic instabil-
ity or by normal atmospheric action.

Some of the causes are crystallization, separation,
crosslinking and oxidation. Ageing of materials can be
accelerated by heating or by combined heat and oxy-
gen.

I. Air ageing (heat ageing): the textile sample is
exposed for a set time in an oven at a temperature of
70°C.

II. Oxygen-pressure ageing: the textile sample is
exposed for a set time in a chamber at a pressure of 200
N/cm? and a temperature of 70°C.

The ageing time will be chosen according to the
purpose of the test. The recommended times are 1, 2, 4,
8, 14 days etc. (DIN 53 896).

Age-related erythropsia A normal phenomenon
in persons over approx. 40 years of age who tend to see
all shades redder than younger persons. Age-related
erythropsia is not to be regarded as a form of — Defec-
tive colour vision, although it can lead to problems in
colour matching.

Agglomerate (Lat. agglomerare = to form into a
ball) A combination or - Aggregation of colloidal par-
ticles, molecules, ions, dyes, particulate dirt, etc., in
the form of clusters of approximately spherical shape.

Agglomeration The tendency to form — Ag-
glomerates, resp. = Associates, e.g. the agglomeration
of dye molecules which results in unsatisfactory dye
levelling, especially with vat and disperse dyes. The
problem is minimized by special dyeing methods or
the use of levelling agents.



Aggregate,

I. material state (solid, liquid, gaseous).

II. assemblage of several separate units.

III. > Aggregation.

Aggregate Dyestuff occurs in, amongst other
things, flat bed screen printing due to surplus dye
paste passing through the screen. The dye paste is not
adsorbed by the substrate during the squeegee process,
but nevertheless ends up on the printed goods when
the screen is lifted and causes dyestuff aggregation
there.

Aggregation (Lat. aggregare = to attach to),
chemical association of dissimilar molecules to form
molecular associates, e.g. as occurs typically between
dyes and levelling agents which possess dye-affinity.

Aggregation number Number of molecules in an
— Aggregate. — Association value.

Aglycone Non sugar component of = Glycoside,
mostly containing hydroxy (alcohols/phenols) or con-
taining nitrogen (amines).

AGY, (Ger.) abbrev. for: Arbeitsgemeinschaft der
Verbraucherverbiande (Study Group of the German
Consumers’ Association); = Technical and profession-
al organizations.

Al, abbrev. for: — Artificial intelligence.

AIC, abbrev. for: American Institute of Chemists
— Technical and professional organizations.

AIChE, abbrev. for: American Institute of Chem-
ical Engineers.

AICQ, (It.) abbrev. for: Associazione Italiana per
il Controllo della Qualita, Milano (Italian Society for
Quality Control), member of the > EODQ; — Techni-
cal and professional organizations.

AICTC, (It.) abbrev. for: Associazione Italiana di
Chimica Tessile e Coloristica, Milano (Italian Associa-
tion of Textile Chemists and Colorists); = Technical
and professional organizations.

Aida canvas Coarse yarn, openwork, highly
chemically finished woven fabric (cotton, viscose fila-
ment), also double weave consisting of 2-3 layers (and
often patterned on both sides), in so-called mock leno
or shoe canvas weave. Used as ground fabric for em-
broidery, runners, table cloths etc. A small gap occurs
after every 4th longitudinal or transverse end due to
counter-construction and relevant denting. The fabric
is already considerably strengthened in finishing so
that Aida can be more easily embroidered. Natte is the
collective term under which the Aida weave is to be
found; they reveal the chequered Panama surface all
the more clearly.

Aids International, abbrev. for: Association of
Interior Decor Specialists. Formed in 1972 out of the
NIRC as an international association of “interior clean-
ing specialists” for home textiles with departments for
the cleaning of carpets, fitted carpets, upholstery,
drapes and fire damage limitation. Centres: Aids Inter-

Air as a textile finishing medium

national (USA), Arlington (technical journal “Voice”),

and Aids International (Deutschland), Hamburg (tech-

nical journal “Stimme”); — Technical and professional
organizations.

AIF, (Ger.) abbrev. for: Arbeitsgemeinschaft In-
dustrieller Forschungsvereinigung e.V. (German Study
Group of Industrial Research Associations); —> Techni-
cal and professional organizations.

AIIE, abbrev. for: American Institute of Indus-
trial Engineers — Technical and professional organiza-
tions.

AIM, (Ger.) abbrev. for: Arbeits-Ist-Minute bei
Zeittesten (work clock minute in time testing).

AIME, abbrev. for: American Institute of Me-
chanical Engineers — Technical and professional or-
ganizations.

AIP, abbrev. for: American Institute of Physics —
Technical and professional organizations.

Air — Atmospheric air.

Air as a textile finishing medium Air is used in
textile finishing applications as a substitute for water
or in combination with water (air/water mixture):

1. Foam application in finishing and carpet backcoat-
ing as well as textile printing (e.g. pigment printing
in areas of high coverage).

2. In the drying of textiles as a medium for absorbing
water vapour and conducting it away from the sur-
face of the textile material.

3. As a means of maintaining textile fabrics in the
open state during open-width washing, e.g. Flainox
and MAT machines (Fig. 1).
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Fig. 1: Open-width scouring machines for woven fabrics
width controlled by airflow (Flainox and MAT).
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Air as a textile finishing medium

Fig. 2: Béné-Flow with fabric ballooning by air inclusion
(similar to Krantz Blow-Dye).
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Fig. 3: Blowing unit in the dyeing machine for fabric laying
(Flainox).

4. In dyeing to promote the shifting of fabric creases
by “ballooning” (Figs. 2 + 3), or as a fabric trans-
port medium in the “Aero-Dye” system (Krantz)
(Fig. 4) and the “Airflow” system (Then) as well as
the Raco-Yet principle (Ramisch-Kleinewefers) for
the production of aerosols besides, e.g. the Super-
Soft-Air-Tech process of Longclose (Fig. 5) for the
uptake of aerosols containing dyes and levelling
agents by the material.

A unique machine for the application of air as a trans-

port medium is the “Airo 1000” machine from Bianca-

lani (Fig. 6). The endless ropes of fabric which have
been sewn together are propelled in an upwards direc-
tion by (hot or cold) air (up to 1000 m/min.) in 2 diago-
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Fig. 5: SuperSoft-Air-Tech with fabric transport by air
(Longclose).

Fig. 6: “Airo 1000 rope treatment machine (Biancalani)
with the use of air as a finishing medium.



nally arranged channels. Behind these channels is a
baffle plate from which the fabric is again transported
via a rope scray into the front section of the machine.
The fabric is relaxed by the intensive mechanical ac-
tion which gives the material a soft handle. The ma-
chine may also be used for carrying out chemical
treatments such as wool carbonizing or enzyme treat-
ments.

Air-balloon system English term by Calator for
air injection for the untwisting and crease-free balloon-
ing of tubular knitted fabrics.

Air blade —: Air knife; Squeegee.

Air blanket in dyeing machines An air pressure
blanket created by compressed air and positioned
above the dyebath is employed in some yarn and piece
dyeing machines to reduce the liquor-to-goods ratio
and prevent boiling of the liquor (see Fig.). Pump cavi-
tation is also avoided by this means.

Fig.: Pressure cushion (A) by means of compressed air above
the dye liquor in a yarn dyeing machine.

Air bottle A vessel used to determine the = Air
content in steamers.

Air bubbling Blowing air into HT beam dyeing
machines in order to accelerate the dyeing process (L.
Svenson, Kinna/Sweden patent).

Air conditioning,

I. Setting defined temperature and humidity condi-

Air conduction in textile driers

tions in rooms by means of air conditioning equip-
ment. This is particularly important in the textile sec-
tor, as almost all textile raw materials react sensitively
to variations in temperature and humidity. The so-
called standard climate for laboratory premises has
therefore been laid down in DIN 53 802 at 65 +2% rel-
ative humidity and 20 £ 2°C room temperature.

II. By the air conditioning of textile (fibre) material
is meant its adjustment to specific climatic conditions.
This takes place by absorption (from a lower to a high-
er moisture content) or desorption (from a higher to a
lower moisture content), the textile moisture content
being dependent on which of the two routes is selected
(hysteresis). Test specimens for textile testing should
basically be brought to the standard condition by ab-
sorption.

Air conditioning plants are used to produce de-
sired conditions of air humidity and temperature in
closed rooms automatically, e.g. spinning plants,
weaving sheds and storage facilities. Air conditioning
plants must be equipped with systems for cleaning,
warming, cooling, humidifying and possibly dehumid-
ifying the incoming air which comply with VDI venti-
lation regulations so that any desired climatic condi-
tions can be produced and maintained irrespective of
the outside temperature and moisture (see Fig.).

Fig.: Air conditioning plant diagram.

M = textile machine; 1 = control flap; 2 = fan;

3 = air washer; 4 = air heater; 5 = exhaust air filter;

6 = moisture sensor; 7 = temperature sensor; 8 = supply air;
9 = exhaust air.

Air conduction in textile driers The ducting of
air flows in drying machines is an important factor in
energy consumption. The total air circulation in a drier
consists of that portion which, as moist air, is dis-
charged as exhaust air and that portion which is reheat-
ed after passing through a heat exchanger (see Fig.).
The latter should be as large as possible in the concep-
tion of a drying machine.

43



Air content in steamers

Fig.: Air control in the Monti shrink dryer.
8 = hot airflow on the fabric; 11 = moist, cooled air exhaust
(pink); 12 = heat exchanger with freshly heated air (red).

Air content in steamers The generation of air-
free steam is of general importance with regard to the
production of highly saturated steam, as generally pre-
ferred for optimum dye fixation, but which is disrupted
by the presence of other gases. It is, however, especial-
ly important in the fixation of vat dye prints due to the
oxidative effect of atmospheric oxygen. It is for this
reason that the determination of air content in a steam-
er is an important means of preventing inadequate dye
fixation. A simple method employs a so-called air bot-
tle (Fig. 1) filled with water and connected to a side
opening of the steamer by means of a flexible tube.
When the steamer is heated up to operating tempera-
ture, water drains off slowly through a tube (7) and
forms a slight underpressure in the bottle (6). A portion
of the steam atmosphere is drawn into the bottle (6) via
the flexible tube connection (3, 4, 5). The water vapour
component condenses in the cold water contained in
the bottle (6) whilst the air component escapes at point
“X” from the tube (5) clearly visible in the form of
bubbles and collects in the upper part of the bottle (6).
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Fig. 1: Qualitative air indication.
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Fig. 2: Quantitative air indication.

The tube (7) is at least 350 mm long and of small
diameter so that no air bubbles can flow back through
the tube. Quantitative determinations are also possible
by this means (Fig. 2).

Air detection > Air content in steamers.

Air dryer — Conveyor drier.

Air drying of textiles is carried out in the open
(so-called drying rooms), with the goods suspended by
hanging over rods or wooden slats, or on frames. It is
the simplest and most gentle method of drying and in-
volves no energy consumption.

Air-entangled yarns A process of Akzo Faser
AG may be taken as an example of an environmental-
ly-friendly concept in which draw-winding machines
deliver filament yarns without protective twist on
cross-wound packages (Fig. 1). The required yarn co-
hesion is achieved by air-entanglement. This process
produces yarn with a high degree of stability due to the

Fig. 1: Textured polyester yarn (76 dtex f 36 mt) not tangled
(Akzo).



Fig. 2: Textured polyester yarn (76 dtex f 36 mt) tangled
(Akzo).

introduction of intermingling points or knots which
occur at intervals of 8-10 mm (Fig. 2). Depending on
the yarn density in weaving, air-entangled flat yarns as
well as textured yarns do not require sizing. The inter-
mingling points should not, of course, remain visible
in the final fabric. For this reason, in finishing, where
no desizing is necessary, the fabric is heat set (30 s at
190-210°C) so that the fibres shrink and the intermin-
gling points are smoothed out (disentangled). On no
account must the intermingling points or knots come
undone before finishing especially as a result of the
tensile strains to which the yarn is subjected during
fabric formation.This method of production, consid-
ered through all its production stages, offers clear envi-
ronmental advantages since fabrics produced with air-
entangled yarns require neither sizing nor desizing.

Air filter Generally a component of > Air condi-
tioning plants to facilitate the wet or dry precipitation
of airborne impurities (air scrubber).

Airflow Then piece dyeing machine on the —
Aerodynamic principle, with 1-6 storage compart-
ments, each of 180 kg nominal capacity, large savings
in water and steam consumption, a high degree of re-
producibility, no foaming, simple recipe transfer. Then
started development of the “Then Airflow” in 1979.
This machine is based on the first time use of the prin-
ciple of propelling the fabric by means of an airstream,
to which finely dispersed dyes and auxiliary products
are fed via jet systems. This new and now patented de-
velopment was pushed ahead in conjunction with
Hoechst AG; it also precedes the patented process
comprising fabric propulsion by means of a vapour
flow.

The fabric rests above the liquor level in a store fur-
nished with Teflon bars. It is fed to the air jet via a feed
winch, and then distributed in the store with or without
a plaiter. Fabric speeds well beyond 600 m/min, with a
peak of even 1000 m/min, can be attained, and even in

Airflow

liquor dropping operations the fabric can be kept in
motion with no liquor flow. The injection system con-
stantly sucks the liquor from the store, distributing it
under controlled temperature on to the fabric through
suitable nozzles. Dyes and auxiliary agents, dosed in
quantity as required, are also sprayed.

The Airflow-System provides the following advan-
tages:
— shortened dyeing time,
— shorter liquor ratio with consequent water and heat

energy savings,
— salt, chemical and auxiliary product savings,
— a bulkier fabric due to the airflow,
— high circulation speed,
— problem-free fabric run.
Typical of the Airflow principle is the simultaneous
use of a gas stream with treatment medium injection,
and, after contact with the textile fabric, the separate
return of the gas flow and part of the treatment bath
depending on the quantity injected as the case may be
(Fig. 1).

- jet ————————— compressed air/steam

injection circulation
——— gas circulation
fan

I?7 —— injection heat exchanger
textile
fabric

— adding tank

injection pump
shut-off valve
— ]
HT drain< .

Fig. 1: Then Airflow aerodynamic system connection
diagram.

The gas circulation maintains the circulatory fabric
motion, the feed action being created by the fan. The
gas flow is fed and contact made with the textile fabric
in the jet zone, fabric movement being independent of
the textile fabric moisture charge. The injection system
is connected to the gas circulation. Due to the direct
introduction and atomisation of the liquid treatment
media in the gas flow, these are distributed in the tex-
tile fabric by contact with the gases in the jet zone, i.e.
the atomised liquid condenses on the fabric, and is dis-
tributed in it. This function breaks down into:

— feeding the treatment bath from the adding tank
with closed cut-off unit,

— feeding a treatment medium from the adding tank
into the injection circuit via a metering pump,

— the injection circuit with no adding tank connec-
tion.

With the 3 basic connections of the injection system to

the gas circulation, the main treatment stages of a fin-

ishing process can be implemented together with rins-
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Air-flow doctor blade system

Fig. 2: Then Airflow AFS.

ing processes. The constant loading of the textile fabric
in the jet zone is denoted by the density of hatching in
Fig. 1. The moisture uptake of the textile fabric is de-
termined by contact and the distribution of a specified
treatment bath quantity over the circulating gas flow.
The max. liquor uptake of the textile fabric, i.e. the
fabric retention capacity, is therefore dependent on the
fibre material, the nature of the product — such as yarn,
type of construction and density — and the viscosity of
the treatment liquor for example. A state of equilibrium

Fig. 3: Then Airflow AFT.
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of this type occurs in a very short time with the fabric
circulating in the treatment vessel with the injection
system in operation. The liquor charge due to the injec-
tion flow is therefore interchanged with the liquor pro-
portion in the textile fabric, volume interchange being
aided by the force effect of the fabric drive in the jet
zone. This produces a faster concentration interchange.
Since 1991, Then has built with the Airflow AFS a
simplified handling system (Fig. 2) as compared with
the AF (Fig. 4) and AFT as the latest version (Fig. 3).

Fig. 4: Then Airflow AF.

Air-flow doctor blade system Steel doctor blade
system with a plastic profile making possible precise
control of colour paste application and penetration dur-
ing printing by independent adjustment of doctor blade
angle and contact pressure (Fig.).

Fig.: Stork Airflow doctor blade.



This results in greater printing precision. The plas-
tic profile ensures uniform printing across the entire
fabric width, while computer controlled automatic pre-
registration simplifies machine operation. — H. Stork.

Air humidification Achieved by using a water
spray or atomizer (— Air conditioning plants). A cen-
trifugal atomizer installed within an air duct of up to
2 m diameter can, for example, humidify the air pass-
ing though it with a very finely dispersed spray of wa-
ter droplets (see Fig.).

Fig.: Centrifugal atomiser for air humidification (Prott).

Air humidity A distinction is made between:

I. Absolute humidity: i.e. the complete temperature-
dependent saturation of air with water with the water
content expressed in g/m? of air (Table 1).

'C g/m3 'C g/m3

0 4,85 40 51,12

5 6,80 50 82,98

10 9,41 60 129,81

20 17,32 80 290,80
LSO 30,39 100 580,00

Tab. 1: Absolute air humidity.

II. Relative humidity: the ratio of the actual vapour
pressure of moisture in air to the saturation vapour
pressure at ambient temperature. Air saturated with
water vapour at a specific temperature is therefore al-
ways of 100% relative humidity and corresponds to the
values given in Table 1, e.g. as occurs in predominant-
ly foggy weather. In dry weather conditions or in heat-

Air jet spinning

%rH | 20°C 25°C 30°C 40°C
40 | 0,007 0,003 0,012 0,020

50 | 0,009 0,012 0,015 0,025

60 | 0,010 0,014 0,018 0,031

70 | 0,012 0,016 0,021 0,036

80 | 0,014 0,019 0,024 0,041

90 | 0,016 0,021 0,027 0,046
100 | 0,017 0,023 0,030 0,051

Tab. 2: Relative air humidity in g/m? at different temperatures.

ed rooms, however, this degree of saturation is never
reached and such unsaturated air then has a humidity
below 100%. If, for example, the relative humidity at
20°C amounts to 60% then this will correspond (see
Table 1) to only 10,39 g/m3 instead of 17,32 g/m3 (ab-
solute humidity), i.e. a saturation “deficit” of 40% hu-
midity or 17,32 - 10,39 = 6,93 g/m? of water. The rela-
tive humidity must always be considered in relation to
the specific temperature at which it is measured since
the same relative humidities correspond to different
absolute water content values at different temperatures
(Table 2).

III. Specific humidity: expressed as the water va-
pour content in g/kg of air.

IV. Normal humidity: in Central Europe this corre-
sponds to the daily mean of approx. 65% relative hu-
midity at mid-year.

V. Standard atmospheric conditions: In DIN 53 802
the standard atmospheric conditions for textile testing
are specified as 65 + 2% relative humidity at a room
temperature of 20 = 2°C.

Air injection dyeing A dyeing procedure em-
ployed in beam dyeing machines which involves the
injection of fine bubbles of air in order to reach dead
zones in the yarn package and disperse the air con-
tained therein.

Air jet spinning was developed by the Japanese
firm of Murata. The roving is fed directly to the spin-
ning machine through a drawing frame into the spin-
ning zone in which two air jets are arranged one behind
the other (Fig.). In the first jet the yarn is given a false
twist effect that is untwisted by the second jet. Hence
the conditions are similar to those of an OE spinning
process. With this process fine yarns can be spun at
high velocity. The yarn is wound directly onto bobbins.
In this system pre-spinning as well as subsequent
winding operations are eliminated. The yarn produced
has better breaking strength than rotor spun yarn (80—
90% of ring spun), is more even that ring spun yarn
and less hairy, but is somewhat harder in handle. The
process is not suitable for all spun fibres as a minimum
fibre length is necessary.
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Air-jet texturing

Fig.: Air jet spinning.
Left: arrangement of drawing frame and jets; right: flow of
material from roving to the bobbin.

Air-jet texturing > Texturizing.

Air jet weaving machines An intermittently di-
rected stream of compressed air, with or without addi-
tional air jets (via relay nozzles), serves as the weft in-
sertion medium by conveying tweft yarn through the
shed (see Fig.).

weft stop motion

relay jets

profile reed
multiple main jet
air supply throttie block ooy funnel
=5

weft
yarn

supply
yarn package

i e
_.-"": 2nd tank
=

i 2 | 3 1};;—
1st tank

Fig.: 6-colour weft insertion system on the Dornier air jet
weaving machine.
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Weft yarn reaches the multiple main jet via a self-
threading weft accumulator. The main air jet is elec-
tronically controlled so as to give maximum energy
transmission with minimum air consumption for the
correct acceleration of each pick. For optimum econo-
my, the start and end of the air blast is controlled in
accordance with the yarn flight time. Yarn quality dif-
ferences are consequently balanced out during weft
insertion. Since air pressure is monitored at the point
of compressed air supply, the machine can be automat-
ically stopped if the air pressure falls below an adjusta-
ble level. Centering of up to 6 different weft packages
is achieved by means of a fixed feed system and a con-
ical comb. Relay jets insert the weft yarn across the
entire fabric width. These are electronically controlled
and, in conjunction with an integrated database, the re-
liable and simultaneous weft insertion of different as
well as multiple yarns is assured. The compressed air
supply to the relay jets is taken from 2 tanks so that
different air pressures can be selected for savings in air
consumption. Horizontal or vertical tensioning jets for
staple and filament yarns guarantee low weft wastage
and clean selvedges. The sensitivity of both weft de-
tectors is controlled pick and pick according to the
thickness and lightness of the weft yarns. The weft in-
sertion systems, as well as all other functions, are con-
trolled by multiprocessor technology.

Air knife A paste application system used in
coating. The blade (see Fig.) applies a coating paste to
the free-running fabric web, i.e. without support from
underneath (the fabric web is maintained under tension
by passing over one roller located in front of, and one
roller behind, the knife contact area).

Fig.: Air knife coating technology, suitable for paste
application.

Air laces These are etched-out products (burnt-
out products) produced without printing. Yarns are em-
broidered on to a ground fabric which is then burnt out



in subsequent after-treatment. Cotton, silk or synthetic
fibres for example can be embroidered on to acetate
ground fabrics, and the woven acetate fabric then dis-
solved out with acetone. The process is expensive and
intricate, for which reason only simple etched-out
products are produced as a rule.

Airo-1000 washing machine A rope washing
machine developed by Biancalani in which the rope of
fabric is transported by hot air through an upwards di-
rected tube against a baffle plate. Very high circulation
speeds are achieved by this means with optimum trans-
port of the fabric rope.

Air pad batch This is a cold pad batch process
for dyeing tubular knitgoods of cotton or other cellu-
losic fibres with reactive dyes. The principle is based
on air injection using jets of compressed air — Air bal-
loon system (Air-Tex technology) to prevent fold
creases in the tubular fabric. Balloon formation occurs
between the pad trough and the padder nip. After
squeezing, the padded goods are batched on a roll and
allowed to rotate for the required time of dyeing.

Air permeability An important performance re-
quirement for impregnated, coated and metallized wa-
ter-repellent apparel fabrics. The opposite requirement
is placed on e.g. tent, balloon and parachute fabrics.
Quantitative relationships exist between air permeabil-
ity and — Porosity. The same applies between both
terms and the skin breathability of a particular apparel
fabric. The term “breathable fabrics” is used for, e.g.
impregnated rainproof clothing which still possesses a
certain permeability to air and water vapour (both di-
rectly proportional) even in the wet state, thereby
avoiding the retention of heat, moisture and perspira-
tion which promotes a degree of moisture and tempera-
ture regulation in the air environment next to the body
thus favouring the natural transport of air. A certain
relationship also exists, of course, in the case of non-
impregnated, but preferably hydrophobic, low or non-
swelling textiles composed of synthetic fibres between
air permeability and the drying properties. The same
applies to textiles with a swelling-resistant finish in the
wet state. —>: Breathability; Air permeability of textile
fabrics; Air permeability tester.

Air permeability of textile fabrics The air perme-
ability of textile fabrics (DIN 53 887) ranges between
1000 and 7000 1/h for wool articles depending on their
construction. With increasing yarn fineness (20-100
tex) the air permeability decreases by twisting different
numbers of yarns together. The degree of twist (meas-
ured by the coefficient of twist a, = 90-140) has less
influence on air permeability than the twist direction of
ply yarns: fabrics produced with Z-twist yarns have
higher air permeability values than those with S-twist.
Yarn density (number of threads per cm of warp resp.
weft), i.e. fabric density, likewise has a great influence
on the permeability. The air permeability of fabrics in-

Air recirculation in drying machines

creases sharply with the reciprocal of the square of the
yarn density (1000-4000 1/h). With the same yarn den-
sity, the air permeability for plain weave fabric is rela-
tively low (loomstate: 2500 1/h; finished: 1000 I/h) and
higher for twill weave fabric (finished: 2000-3500 1/h).
However, the influence of weave type is only slight with
similar fabric densities. The air permeability of twill
fabrics decreases considerably after finishing (2/2 twill
by a half; 1/7 twill from 6000 to 4000 1/h) (Vesper).

Air permeability tester Apparatus for testing the
— Air permeability (Schopper or Pohl-Schmidt meth-
od) of textile fabrics by suction of air through a re-
strained textile test specimen.

Evaluation by measurement of the air pressure as
indicated by a manometer.

Another instrument is the Shirley Air Permeability
Tester which uses a compressed air source and is suita-
ble for carrying out tests in accordance with BS 5636:
1990.

Air pollution, is caused by changes in the natural
composition of atmospheric air due, in particular, to
the presence of smoke, soot, dust, gases, aerosols, va-
pours or foul-smelling substances. = Exhaust air prob-
lems in textile finishing.

Air pressure (gas pressure) A distinction is made
between:

I. low pressure: = Vacuum.

II. standard pressure: 1,0133 bar.

III. overpressure: — Pressure above atmospheric
pressure (standard pressure).

Air pumps (compressed air pumps) > Compres-
SOrs.

Air recirculation in drying machines involves
the recirculation of dry air within the drying machine
(see Fig.) as a result of which optimum utilization of
drying energy is assured. This performance-enhancing

Fig.: Process control in the drying process in a circulating
air stenter (Monforts) with twin-air-system.

1 = bare tube heat exchanger air/air; 2 = exhaust stubs with
control flaps; 3 = woven fabric selvedge guiding; 4 =
circulating air heated by gas burner; 5 = circulating air; 6 =
fan; 7 = upper nozzle system; 8 = lower nozzle system; 9 =
air filter screens.
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Air retentivity

and energy-saving process can be applied, quite inde-
pendently of the ventilating system, to all driers based
on the air circulation principle which contain several
drying zones with separate heating and control sys-
tems. The process offers the maximum advantage
when the fresh air is applied by counter-current flow
(e.g. in a sieve drum drier). If, on the other hand, the
drier is sectioned off into several zones with one
exhaust air duct each, the drier must be operated with
reduced quantities of exhaust air in the zones where the
second drying phase takes place to avoid damaging the
textile material (= higher energy losses through ex-
haust air).

Air retentivity By this term is meant all the forc-
es existing in a garment which participate in retaining
the layer of air which is in close contact with the hu-
man body even under stormy weather conditions. This
layer of air is an outstanding warmth retaining medi-
um. Measurement of air retentivity involves the analy-
sis of a gas (carbon dioxide) in contact with a textile
material and its displacement by a an entirely uniform
flowing second gas (oxygen or nitrogen). Both the
time taken for the first gas to be displaced as well as
the amounts of gas displaced at specific time intervals
are determined. Packing density and fibre weight must
also be taken into consideration.

Air technology Collective term which includes
refrigeration, climate, drying, dust removal and associ-
ated energy savings.

AIS, (Fr.) abbrev. for:

1. Association Internationale de la Savonnerie (In-
ternational Association of Detergent Manufacturers).

II. Association Internationale de la Soie (Interna-
tional Silk Association).

AISI, abbrev. for industrial standards of the
American Iron and Steel Institute.

AITIT, (Fr.) abbrev. for: Association Internation-
ale de la Teinture et de I'Impression Textiles (European
Association of Textile Dyers, Printers and Finishers);
— Technical and professional organizations.

A jour fabrics Open-work woven or knitted fab-
rics produced with fine yarns. The open-work effects
(holes) are due to the fabric construction. In woven va-
rieties the ground is of plain weave and the open areas
of leno weave construction. Used for dress materials
and curtaining.

Ak, > Angora, > Standard abbrev. for textile fi-
bres, according to DIN 60 001 until 1988. From 1991
- WA.

Akund (Asclepias fibre, Calotropis floss) A natu-
ral cellulosic fibre belonging to the = Vegetable hairs
group. Seed hairs of the Asclepias type (Africa, Asia,
Central and South America). Similar to the - Kapok
fibre, it grows up to 50 mm in length. Akund is yellow-
ish in colour, smooth, silklike, and lustrous but coarser
and stiffer than kapok, very lignified, of low extensi-

50

bility and slightly brittle. Main uses are for stuffing up-
holstery or braids. Seldom spun or blended. The fibre
may be distinguished from cotton by zinc chlor-iodide
solution = yellow staining.

AL,

I. > Alfa grass, > Standard abbrev. for textile fi-
bres according to DIN 60001 T4/08.91.

II. = Alginate fibre, = Standard abbrev. for textile
fibres according to DIN 60 001 until 1988. From 1991
- ALG.

Al, chemical symbol for > Aluminium (13).

Alanine, is an amino acid (monoaminomonocar-
boxylic acid) present e.g. in wool (4,4%) and silk
(24,5%).

CH3—$H —COOH
NH,

Alarm and indicating equipment operating on a
variety of principles, e.g. bimetal pulse generators or
photocells. Used for safety and alarm purposes, trig-
gering a visual display (e.g. red light) or emitting an
acoustic warning when optimum operating conditions
are exceeded or for automatic fire or intruder protec-
tion systems.

Albumen (albumin) Protein from animals (egg,
blood, fish and milk albumens) or vegetable sources
(soya). Albumens are water soluble, coagulated by
heat, and can be salted out from their solutions by am-
monium sulphate in the presence of alkali. Their
former importance as printing thickeners and fixing
agents in textile printing and finishing has greatly de-
clined.

Alcantara Artificial leather consisting of 60%
polyester and 40% polyurethane. It is manufactured
from extremely fine polyester fibres (0,1 dtex, @ 4 pum)
which are bonded in polystyrene (matrix-fibril fibres),
then processed into needle-punched felts and impreg-
nated with polyurethane. Finally the polystyrene ma-
trix is removed with dimethyl formamide so that the
fibrils have relative freedom to move in the entire
system. Properties: considerably lighter in comparison
to natural leather (0,135 g/cm?3), crease-resistant and
washable. Uses: clothing sector and the shoe industry.

Alcoholates Derived from — Alcohols in which the
H atom of the —OH group is substituted by — Alkali met-
al. For example from ethanol (ethyl alcohol) C,Hs-OH
comes ethyl alcoholate (Sodium ethoxide) C,Hs-ONa.
Alcoholates react with water (humidity) to form the
original alcohol and metal hydroxide, e.g.

R-ONa + H,0O ~ R-OH + NaOH

A well known higher molecular alcoholate is —
Soda cellulose. Alcoholates also play a role as alkylat-



ing agents in the preparation of acyclic compounds. —
Metal alcoholates.

Alcohols (Arab.) contain the OH-group. They are
the OH-substituted products of the corresponding hy-
drocarbons; alcohols may be divided into aliphatic and
aromatic according to the type of hydrocarbon - Syn-
thesis alcohols.

I. Aliphatic alcohols: formula C,H,,,;—OH. By far
the largest and most important group of alcohols. They
can be classified in various ways:

a) by the saturation of the hydrocarbon:

Formula Example
Saturated CH,,,, OH CH,0H CH,,OH
alcohols methyl alc. stearyl alc.
(alkanols)
Unsaturated CH,, OH CH,,OH
alcohols oleyl alc.
(alkenols)

b) by the number of OH-groups (functionality):

Formula nomenclature

monofunctional | CHj C1-18 homologous

alcohols series, see below
OH
methanol
difunctional CH,—CH, after glycol (diol),
alcohols (diols) | | | the simplest member
OH OH of the series
glycol
trifunctional CH,-CH-CH, after glycerine or triol,
alcohols (triols) the simplest member
OH OH OH of the series
Glycerine

4-6 functional ?HZ*C|H£|I{*C|I'I*C|H*CH2 sugar alcohols,

alcohols | because of their
OH OH OH OH OH OH relationship to sugars
sorbitol, mannitol
polyfunctional CH,-CH H27CH1CH2 polyalcohols,
alcohols | | polyglycols,
OH OH]Jx polyglycerines, etc
polyvinyl alcohol

¢) by the type of end group:

Formula Example
primary R-CH,OH | CH,CH,OH
alcohols ethanol
secondary | R, CHOH | (CH,),CHOH
alcohols isopropanol
tertiary R,-COH (CH,),COH
alcohols tertiary

butanol

Aldehydes

The very low alcohols with C, 5 are fluid liquids,
Cy4.1» are oily liquids, but the higher alcohols are solid
waxes at normal temperatures and have no smell. The
lower and middle alcohols, apart from their use as
intermediate products, are important commercial sol-
vents and components of a great many textile auxilia-
ries of various types, e.g. the saturated, monofunction-
al homologous series:

CH,;-OH —  methanol (methyl alcohol)
C,Hs—~OH — ethanol (ethyl alcohol)
C;H,~OH  — propanol (propyl alcohol)
C4Ho-OH  —  butanol (butyl alcohol)
CsH;;-OH — pentanol (pentyl alcohol)
C¢H;s;-OH — hexanol (hexyl alcohol) etc.

Higher molecular weight alcohols are very impor-
tant starting materials for textile auxiliaries, especially
the high molecular weight alkyl sulphates (e.g. — Fatty
alcohol sulphates), for many detergents, emulsifiers,
finishes, hydrophobic agents etc. These alcohols, in the
range of about Cy(_1g, are known as fatty alcohols be-
cause they are derived from fatty acids or waxy alco-
hols because they are derived from natural waxes. The
most important high molecular weight monofunctional
alcohols are e.g.:

a) saturated:

CoH,;-OH — decyl alcohol

C,H,5—OH —  lauryl alcohol

Ci4Ho—OH —  myristyl alcohol

CicH35-OH —  cetyl alcohol

C¢H;3—-OH — stearyl alcohol
b) unsaturated:

CigH35—OH — oleyl alcohol.

II. Aromatic alcohols: this group includes aromatic
and cyclic molecules with OH-groups in side chains.
Aromatic ring systems with OH-groups directly at-
tached to the hydrocarbon ring are not considered to be
alcohols but are called - Phenols and - Naphthols.

Alcohol tannin Tannin purified in alcohol. —
Tannin.

Alcosol — Colloidal solution in alcohol.

Aldehyde green The first green synthetic mor-
dant dye produced from rosaniline and formaldehyde
by the manufacturing process of Eugen Lucius (1863).

Aldehydes, (alcohol dehydrogenatus) are obtained
by the removal of 2 H atoms from alcohols. They are
characterized by the presence of the aldehyde group:

Many aldehydes have a fruity or flowery odour and,
for this reason, are used in perfumes and synthetic fla-
vours. Boiling points rise with increasing molecular
weight and lie below those of the corresponding alco-
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Aldehydes, identification test

hols. Lower aldehydes are water soluble, higher alde-
hydes water insoluble. Aldehydes have a neutral to
weakly acidic reaction. They can be readily oxidized to
the corresponding organic acids and behave as reduc-
ing agents towards Fehling’s solution and ammoniacal
silver nitrate solution.

Aldehydes, identification test (for formaldehyde)
— Schiff’s reagent.

Aldehyde-sodium bisulphite Resist agent used
for the production of reactive dye resists under reactive
dyes on cellulose. The thermally-unstable aldehyde-bi-
sulphite compound releases sodium bisulphite on heat-
ing which reacts with the vinyl sulphone groups of the
corresponding reactive dyes and thus prevents their re-
action with the cellulose OH groups. Formaldehyde
and glyoxal are the main aldehydes used.

Aldoses — Sugars.

Alfa grass (esparto grass), belongs to the group
of — Hard fibres (natural cellulosic fibres) and is ob-
tained from esparto grass stalks (North Africa, Spain,
Sicily) by alkaline boiling and subsequent retting.
Hemplike fibre without lustre, stiff, greenish yellow,
10-14 cm in length, 90-500 pm thick, with low tenaci-
ty. Uses: jute substitute, cellulose extraction, cheap
rope products, mats, nets, hats, bags, etc.

Alfol alcohols and derivatives - Synthesis alco-
hols from the Ziegler Process, straight chained and
even numbered homologous alcohols with chain
lengths C,-C,,. Also the alcohol sulphates and ethoxy-
lates. Use: raw materials for detergents and hard sur-
face cleaners including high and low foaming deter-
gents for heavy duty and delicate laundry use.

ALG, — Alginate fibres = Standard abbrev. for
textile fibres, according to DIN 60001 T4/08.91.

Algae, stemless unicellular or multicellular wa-
ter-plants (phytoplankton, seaweed etc.) containing
predominantly —: Alginates, Chlorophyll, Starch and
sugar. Used as a finishing agent, e.g. —: Agar agar and
Carrageen.

Alginate fibres These are cellulose-ester fibres
and belong to the group of — Cellulosic man-made
fibres. They are manufactured from calcium alginate
which has a structure (C¢HgOg) resembling that of cel-
Iulose. Alginic acid is dissolved in sodium carbonate
and wet spun into a coagulating bath containing calci-
um chloride dissolved in hydrochloric acid (wet spin-
ning). Properties: high density (1,78), moisture uptake
of 20,5%, soluble at room temperature in weakly alka-
line solutions (e.g. soap solution). Applications: pat-
tern effect yarns, support threads, base fabric for burn-
out lace articles. Alginate fibres were first manufac-
tured in Japan in 1939 and also in England after the
Second World War. They are of no importance today.

Alginate fibres, identification test The fibre
specimen is boiled in a 10% solution of sodium car-
bonate which dissolves alginate fibres. On acidifying
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with dil. sulphuric acid, a gelatinous white precipitate
is obtained which redissolves in conc. sulphuric acid.
An addition of potassium (II) hexacyanoferrate solu-
tion produces a brownish black colour with alginate
solution.

Alginate film consists of calcium alginate and is
manufactured by precipitation from a soluble alkali
alginate. Used as a paper substitute in heat transfer
printing.

Alginates Salts of = Alginic acid. Sodium, potas-
sium and magnesium alginates are water soluble whilst
the calcium and chromium salts are insoluble. Algi-
nates are used in the manufacture of alginate fibres and
are employed as thickeners in finishing and sizing as
well as textile printing. Derivation: moist or dried sea-
weed is broken down into coarse pieces and washed.
The alginic acid is dissolved in alkali and the hemicel-
luloses and other insoluble components removed by
subsequent flotation and filtration. Alginic acid is pre-
cipitated from the filtered solution with acid, filtered
off, pulverized with sodium carbonate and dried.

Alginic acid is the main component of algae
(— Alginates) and belongs to the — Pectins. Insoluble
in water and soluble in alkalies. Alginic acid is a poly-
uronic acid with long chain molecules composed of
D-mannuronic acid and L-guluronic acid units. These
polymer chains have 3 different structures:

a) a homopolymer chain of mannuronic acid,

b) a homopolymer chain of guluronic acid, and

¢) a chain molecule containing alternate mannuronic
and guluronic acid units:

COOH H
H (0} O--- H (0} O---
H COOH
OH OH OH OH
---0 H ---0 H
H H H H

B-1,4-D mannuronic acid o-1,4-L guluronic acid

ALGOL English: algorithmic language = prob-
lem-oriented programming language.

Algorithm A set of mathematical rules which
specify a sequence of actions to be taken to solve a
problem. Each rule is precisely and unambiguously de-
fined so that in principle it can be carried out by ma-
chine. Frequently based on a sequence of cyclic repeat-
ing rules.

Algorithm theory Theory of the definition, prep-
aration, writing, evaluation and use of algorithms. It
has its roots in mathematical logic and is the basis for
algorithm or programming languages, such as Algol,
Fortran, Pascal, Logo, Modula Pearl, PL1 etc.

Alicyclic (cyclo-aliphatic) = Alicyclic hydrocar-
bons.

Alicyclic hydrocarbons (cyclynes, cycloparaf-
fins, naphthenes) A group of cyclic organic compounds



characterized by arrangement of the carbon atoms in
closed ring structures sometimes resembling boats,
chairs, or even bird cages. These compounds have prop-
erties resembling those of aliphatics and should not be
confused with aromatic compounds based on the hexag-
onal benzene ring. Many of their structures are formed
from CH, groups (e.g. cyclohexanol, tetrahydronaph-
thalene) and such compounds may be regarded as hy-
drogen addition products of aromatic hydrocarbons in
chemical properties but which are closer to the aliphatic
hydrocarbons. Cyclohexane, which is present in some
petroleum oils, but may also be produced from benzene
by hydration, is the parent substance of this series:

H$4 \|(|:H SH, H2(|3 (|JH2
HC%C/ H HZC\C/CH2
H H,

Cyclohexane is, e.g. an important primary raw ma-
terial (via adipic acid or caprolactam) of polyamide
fibres and a range of important solvents which, as hy-
drated phenols, e.g. cyclohexanol, methylcyclohexanol
and hydrated naphthalenes such as tetrahydronaphtha-
lene and decahydronaphthalene, are well-known and
are used as components in numerous textile auxiliaries
because of their hydrotropic properties. They generally
possess remarkable solvent properties for linseed oil
sizes, fats, waxes, resins, mineral oils, etc., and, to
some extent, for cellulose acetate, rubber and celluloid,
etc., as well. The terpene hydrocarbons may also be
mentioned under this group.

Aliphatic compounds (acyclic compounds) con-
sist of open, straight or branched carbon chain organic
compounds. Originally used to describe the fats (Gr.
aleiphar = oil) and fatty acids which are typical of this
structure. Derived from aliphatic > Hydrocarbons of
the methane type CHy. Typical examples of this group
of compounds include, e.g. fats, oils, soaps, sugars,
alcohols and fatty acids. See also > Aromatic com-
pounds.

Aliphatic fats High molecular weight aliphatic
compounds with a fatty character, e.g. —: Fatty acids;
Fats.

Aliquot (Lat. Aliquantum = a small amount), in
analytical chemistry, the term used for the analysed
fraction of the total sample. From the composition of
the aliquot, one can arrive at the composition of the
whole analytical sample by simple multiplication.

Alizarin synthesis, first carried out by Graebe/
Liebermann together with Caro (BASF) in 1868 and,
independently by Riese (Hoechst) in 1869. Preparation:
fusion of anthraquinone-2-sulphonic acid with alkali.

Alkali absorption Absorption of alkali hydrox-

Alkaline discharges

ides by fibres ( mainly cellulose), sometimes involving
reaction with the fibre.

Alkali binding agents (neutralizing agents), are
employed in naphthol dyeing for the neutralization and
pH adjustment of coupling baths. Typical alkali bind-
ing agents are acetic and formic acids; aluminium, zinc
and magnesium sulphates; as well as mono and diso-
dium phosphates. Also used for the buffering of cou-
pling baths.

Alkali cellulose (CgHgO4,~O~Na'*), primary inter-
mediate product in the conversion of cellulose to vis-
cose by treatment with caustic soda.

Alkali damage Caused by alkali retention on the
fabric, e.g. after kier boiling, treatment in boiling wa-
ter, caustic soda treatment and mercerising or alkaline
dyeing processes. Alkali cannot be removed by rinsing
alone, and acidification with after-rinsing is therefore
advisable. Alkali damage gives rise to darker local
shading with almost all dyestuffs. Wool may be dis-
solved by alkali.

Alkali donors are chemical compounds which
release OH™ ions under the influence of heat during
dyeing. The alkaline salts of volatile or easily decom-
posed organic acids are used for this purpose.

Alkalies Aqueous solutions of - Hydroxides and
(basic) salts of > Alkali metals and alkaline earth met-
als, as well as ammonium hydroxide. They are charac-
terized by “alkaline reactions” (— Bases); e.g. caustic
soda liquor, sodium carbonate.

Alkali fastness of dyeings and prints — Colour
fastness to spotting: alkali.

Alkali metals Elements in the first main group of
the periodic system: lithium, sodium, potassium, ru-
bidium, caesium (cesium) and francium. Alkali metals
are silver-white in colour, have low melting points and
very low hardness. They possess a single, relatively
weakly-bound electron in the outer shell which is a
prerequisite for high reactivity. They are powerful re-
ducing agents; their oxides and hydroxides form bases,
hence the description caustic alkali. Qualitative identi-
fication by colour of the flame (potassium = vivid red-
violet, lithium = deep red, sodium = intense yellow).
Quantitative determination by spectrometric methods
or specific chemical reactions.

Alkalimetry — Titration.

Alkaline discharge-resists Printing process for
polyester. The prerequisite is that disperse dyes, which
can be saponified by alkali, are used for the ground.
Alkaline lyes, alkali carbonates, silicate of soda and
alkali dispensers are used as alkalis. Advantages over
alkaline discharge-resists containing reducing agents
are a wider choice of illumination dyestuffs and their
stability in light shades.

Alkaline discharges — Discharge printing using a
discharge paste consisting of potassium carbonate
(potash) or caustic soda.
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Alkaline earth metals

Alkaline earth metals Collective term for the
metallic elements calcium, strontium, and barium,
which are classified under Group IIA of the periodic
table. Magnesium is also often included as an alkaline
earth metal, whilst the elements beryllium and radium,
which are likewise classified under Group IIA, have
properties that are closer to aluminium and may be
considered as alkaline earths but not as actual alkaline
earth metals. They are more stable in dry air than the
— Alkali metals, and mostly (in the form of volatile
compounds) give characteristic colours in a flame test
(barium produces a yellow-green, calcium a reddish
yellow, and strontium a red coloured flame). They are
all divalent metals and, as cations, form colourless
salts with colourless anions. They form hydroxides of
a strongly basic character with water. On heating, they
form oxides (“alkaline earths”) which react alkaline in
water. The alkaline earth metals may be distinguished
from the alkali metals by their carbonates, phosphates
and sulphates which are either insoluble or only spar-
ingly soluble in water. The solubility of alkaline earth
metal fluorides, hydroxides and oxalates increases in
the order: calcium, barium, strontium, whilst that of
the sulphates decreases in the same order.

Alkaline earths > Alkaline earth metals.

Alkaline earth soaps Identical with - Lime and
magnesium soaps, which are formed as water-insoluble
compounds from alkali soaps and water hardness salts.

Alkaline HT dyeing process for polyester In or-
der to reduce the number of problems with oligomers,
polyester lining fabric for example can be dyed at pH
9.5 in accordance with the HMK (Hoechst/Mitsubishi/
Kaney) process with selected disperse dyes on a beam
dyeing machine (but also suitable for jet and tops dye-
ing). As many azo dyes have a tendency, depending on
pH, temperature and reduction conditions, to deterio-
rate in boiling, anthraquinone dyes in particular are
used as more stable types for this purpose. In a Mit-
subishi and Hoechst joint venture, a range of Dianix
(anthraquinone) and Samaron (azo) dyes perform for
the HMK process.

Alkaline milling —~ Milling.

Alkaline polysulphides Used for the stabiliza-
tion of alkaline sulphur liquors in sulphur dyeing
against the action of atmospheric oxygen when dyeing
in jiggers or winch becks.

Alkaline reaction —: Dissociation; pH.

Alkaline scour combined — Alkaline scouring
(alkaline boiling without pressure for the purpose of
colour bleaching with Sodium Carbonate, and if neces-
sary pressurising) and Chlorine bleach. A procedure
for cotton (flock, thread, crosswound packages, warp
beams) and cotton/viscose goods. Disadvantages: poor
scale removal (cotton), lack of a hard white effect that
does not post yellow. Advantage over —> Kier boil-
chlorine bleach: lower viscose loss.
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Alkali phosphates Salts from — Alkali metals
with phosphoric acids. Not to be confused with —
Alkyl phosphates.

Alkali polyphosphates Alkali salts of so called
polyphosphoric acid (condensed phosphates). As well
as their known use in detergents and ion-exchange
treatment of water, alkali polyphosphates are used as
buffer agents.

Alkali resists - Aniline black and leuco vat esters
in resist printing.

Alkali scour-chlorine-peroxide Combination
bleach for cotton (flock, thread, crosswound packages,
warp beams etc.) and viscose. On cotton, full scale
removal occurs. In general, a good spin capability
(flock) and a hard white that doesn’t yellow results. In
the case of — Viscose spun fibre one can count on a
lower fibre loss when compared to a —> Kier boil-chlo-
rine-peroxide bleach treatment and this is an even
more important consideration in comparison to — Kier
boil-chlorine bleach.

Alkali scour peroxide bleach Bleach process for
cotton and viscose spun fibres, especially for articles
which cannot be pressurised. As a prebleach for print-
ed goods etc. Process details = Bleaching of cotton.

Alkali shock process,

I. Scouring: short period process for the open-width
scouring of woven cotton and cotton/polyester blend
fabrics. Principle: impregnation with caustic soda,
wetting agent and complex former followed by steam-
ing and washing.

II. Printing: a two-stage process for reactive dyes,
the printing paste containing no alkali, in contrast to
the single-stage process. Normally, the fabric is treated
with lye and electrolytes in an open-width scouring
machine (1-2 boxes) in order to fixate the printed dye-
stuff. The treatment temperature is dependent on the
reactivity of the reactive dyes employed. = Caustic
shock process.

III. Alkali shock process (TT): when fixation is
achieved by a sudden (shock-like) reaction due to ex-
ternal conditions (concentration, temperature), the pro-

Fig.: Alkali shock process diagram (Bayer).
1 = pad/pre-dry; 2 = dry; 3 = thermosol; 4 = shock bath;
5 = after-treatments.



cedure is called a “shock process”. When, in the con-
tinuous dyeing of polyester/cotton fabric, the reactive
dye is fixed by a pad mangle passage in concentrated
caustic soda (Fig.), this fixation is called alkali shock.

Alkali solubility of wool is dependant on the
wool treatment e.g. it can be increased by heat, light
exposure, acids, oxidising or reducing agents and re-
duced by alkali treatment or crosslinking. Therefore al-
kali solubility can be used as a means of gauging any
previous treatment of the wool. Procedure: a) deter-
mine the dry weight (m; in g); b) a second weighed
sample is left 1 hin 0.1 n caustic soda at 65°C, filtered
and the dry weight determined (m, in g). Calculation
formulae (in %:)

mj —m3
for acid-free wool A= —=.100
mj
100
for wool containing acid Ak = (A —35) - 1005

S = % dry weight

Alkali stains on textile fabrics Stains caused by
alkalies are generally lighter in the centre, becoming
gradually deeper towards the edges, then merging with
no clear outline into the dyed background. Alkali test:
a 10% solution of phenolphthalein produces a red col-
our which disappears again on acidification (e.g. with
a fatty alcohol sulphate solution + 10% acetic, formic
or citric acid). Alkaline residues on cellulose, mainly
due to caustic soda, give rise to darker areas in subse-
quent dyeing. However, in the case of aniline black
dyeings, such alkaline residues act as resists.

AlKkali traces in textiles Detected with the aid of
methyl green (0.01 g in 100 ml of distilled water): al-
low the fabric test specimen to exhaust with distilled
water at 100°C, remove it and add 1-2 ml of methyl
green solution. Alkali traces in the water cause the me-
thyl green solution to lose colour.

Alkali treatment of polyester Alkaline pre-treat-
ment for polyester. Under controlled conditions (pH,
temperature and time), a staged, surface — Weight
reduction of polyester fibres, also called “hole corro-
sion”, takes place (10-20% anticipated weight loss). In
this process, the polyester molecules on the surface are
hydrolytically split, and partially dissolved, producing
a silk-like handle and drape together with reduced lus-
tre and increased dye uptake.

Batch-type, semi-continuous and continuous proc-
esses are familiar in polyester alkaline treatment; batch
processing on winches and jet and HT beam dyeing
machines with 15-30 g/l of caustic soda; semi-contin-
uous by impregnation and dwelling with up to 190 g/1
of caustic soda; continuous by impregnation followed
by steaming; with diluted NaOH: Apollotex machine;

Alkali treatment of polyester

Fig. 1: Surface of a polyester fibre after 22% degradation
(alkali treatment) in the pad-steam process (125 g/l of
NaOH); 165°C superheated steam).

Fig. 2: Surface of a polyester fibre after 17% degradation
(alkali treatment) in the application process (125 g/l of
NaOH; 165°C hot air).
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Fig. 3: Fabric surface temperature and polyester conversion
relative to time.

with highly concentrated NaOH: flash ager with down-
stream open-width scouring machine and Debaca proc-
ess as a modified pad-steam process (Figs. 1 + 2). Re-
action times of 120 secs. are possible for continuous
processing when operating with superheated steam
(Fig. 3).
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Alkaloids

The following framework conditions must be met
in order to obtain the required finishing result with the
pad-steam or pad-dry process:

1. Liquor application must be uniform and reproduci-
ble. The same requirements as for continuous dye-
ing processes must therefore be placed on the appli-
cation unit. Liquor uptake must be set as low as
possible in order to keep the water charge in the
textile fabric to be evaporated in the dryer as small
as possible.

2. An anionic, alkali-stable wetting agent should be
employed for wetting the textile fabric with the
caustic soda and for adequate penetration into the
yarn interstices. The tenside concentration in the
padding liquor should be set relatively high, taking
account of the best possible dissemination of the
liquid film on the fibre surface, tenside concentra-
tions of 3—4 g/l in the padding liquor having been
found adequate. The quantity of tenside remaining
on the fabric additionally facilitates washing out of
the decomposition products.

3. Next to the initial charging of the textile fabric with
caustic soda, the drying cycle in the machine repre-
sents the decisive criterion for the conversion
achieved. Due to the fact that extremely different
products, in terms of weave and the degree of
weight reduction required, are alkali treated in
practice, only general recommendations can be giv-
en here. Since little conversion is achieved in the
first drying section, passage through it should be as
fast as possible. Uniform temperature and moisture
distribution must be guaranteed in the machine in
order to prevent migration. The second drying sec-
tion is decisive to the reaction, reaction times of ap-
prox. 10 secs only being necessary in this phase. In
any case, the fabric must leave the dryer or steamer
in the dry state in order to obtain optimum and re-
producible conversion.

Alkaloids are base-like nitrogen-containing nar-
cotics and poisons derived from the plant and animal
kingdoms (quinine, morphine, strychnine, etc.)

Alkanes Saturated acyclic (aliphatic) — Hydro-
carbons. The generic formula reads as C,H,,,,, where
n = number of C atoms. Homologues in this series end
in “ane” e.g. Methane.

Alkane sulphonates
Formula

(Paraffin sulphonates, PS),

R,—CH—R,

SO3Na

Detergent raw materials from petrochemical ori-
gins. Starting products are unbranched paraffin cuts
(certain fractions from mineral oil distillation) which
are free from olefins and aromatic compounds. Further
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processing through chlorosulphonation or sulphoxi-
dation and saponification (caustic soda) leads to
alkane sulphonates. The surface active properties of
paraffin monosulphonates are essentially dependant on
the paraffin chain length and the position of the sul-
phonate group on the paraffin chain. So for example,
with hexadecane sulphonate, the hexadecan-8-sulpho-
nate has the best wetting power and the -2-sulphonate
has the worst. On the other hand, the detergency is
reduced by the movement of the sulphonate group
towards the centre of the chain (“effective chain
length”), which also agrees with research into other an-
ionic detergents. In relation to = Alkylbenzene sulpho-
nates (ABS), alkane sulphonates have better solubility,
similar hard water tolerance and are especially suitable
for use in liquid detergents and cleaning products. The
biodegradability is good, slightly higher even than
ABS. Alkane sulphonates have only limited suitability
in powdered products due to their tendency to high hy-
groscopicity. Just as with the ABS, the foaming proper-
ties of alkane sulphonates are adjustable.

Alkanols Saturated acyclic (aliphatic) - Alco-
hols.

Alkanon Special silicate as a filter aid for chloro-
hydrocarbon processing and stabilisation: used for pH
optimisation. Used acidic tetrachloroethylene baths are
re-adjusted to the alkali range 7.4 — 7.8. Procedure (in
addition to the use of Kieselguhr filter aid): reduce the
Kieselguhr by 15-20% v/v and replace the balance by
Alkanon. This allows longer running of dry-cleaning
plants and gives an improvement in the product odour.

Alkenes Unsaturated acyclic (aliphatic) — Hy-
drocarbons with one or more double bonds. With I
double bond, the formula reads C H,, with n = number
of C atoms. Homologues in this series end in “ene”. So
a product derived from ethane = ethene. —> Olefins.

Alkene sulphonates — Olefin sulphonates.

Alkenols, alkynols Unsaturated, acyclic (aliphat-
ic) alcohols = Hydrocarbons.

Alkoxyalkylcarbamate — Dimethylol mono car-
bamate (DMC).

Alkyd resins represent an extensive group of
synthetic resins formed by the condensation of polyhy-
dric alcohols with aliphatic acids. The — Phthalate res-
ins (glyptals), which are produced from glycerol and
phthalic acid, also belong to this class. Typical applica-
tions of alkyd resins are: baking enamels, finishes,
impregnations, coatings, print pastes, thickeners, etc.
Further valuable products are the so-called modified
alkyd resins (“oil-alkyds”), the principle of which is
based on the fact that the OH groups of polyhydric
alcohols (e.g. glycerol) are partially substituted by
groups from monobasic resin or fatty acids. Such poly-
condensed alkyd resins are not only of interest in the
varnish and paint sector, but also find use in sizing,
crease-resist finishes, finishing and coating com-



pounds, matt prints (in pigmented form) and washfast
prints with coloured pigments, etc.

Alkylamines — Amines with substituted alkenes.
The lower alkylamines are represented by, e.g. the
methylamines: monomethylamine CH;NH,, dimethyl-
amine (CH;),NH and trimethylamine (CH;);N. Higher
alkylamines correspond e.g. to the R—-CH,-NH, type.

Alkyl aryl compounds Substitution products
which contain — Alkyl groups e.g. methyldiphenyl-
amine:

/C6H5
I
N — C¢Hs } o
CH; alkyl

Not to be confused with — Aralkyls which contain
e.g. a benzyl group —CH,-CgHs.

Alkyl aryl polyglycol ethers Originating from
the ethoxylation of alkyl aryls. Alkyl aryl polyglycol
ethers are frequently used in general detergent and
cleaning products.

ROO—(CHZCHZO)HH

They are non-ionic and possess excellent detergen-
cy and emulsifying properties.

Alkyl aryl sulphonates (AAS), a term for aralkyl
sulphonates. They are surface active substances with
1 or 2 aromatic rings which contain one or more alkyl
chains and a sulpho group. Alkyl aryl sulphonates are
classified into lower molecular weights (wetting agent
types) and higher molecular weight (detergent types).
The general rule is the more branched the chain, the
better the wetting power and the better the detergency,
the higher the molecular weight of the alkyl chain.

Alkylation involves the introduction of alkyl
groups into organic compounds by substitution or
addition. It is generally carried out by incorporating
a succession of interlocking individual reactions into a
single process:

Ist. phase: esterification

T T

HC—OH 5%, HC—0—S0sH +H,0
| |
CH; CH;

Alkylbenzene sulphonates (ABS)

2nd phase: alkylation
T
HC Q + H,SOq4
|

+

3rd phase: sulphonation
CHj

|
|

A wide range of application and utility properties
for dyestuffs and textile auxiliaries can be achieved
through alkylation, as well as the production of sizing
and finishing agents, thickeners and man-made fibres
from cellulose (alkyloses). An important factor in
determining the utility properties is the — Alkylation,
degree of.

Alkylation, degree of Descriptive term for the
quantitative proportion of alkylated groups in a mole-
cule. The respective degree of alkylation plays an
important role, especially e.g. in so-called substituted
celluloses with regard to their solubility and servicea-
bility properties. Both these properties are influenced
by the degree of alkylation so that it is possible to
manufacture finishing agents, sizing agents and print-
ing thickeners with the desired solubility properties,
i.e. solubility in water, alkali or organic solvents; e.g.
(cellulose derivatives): a) alkali-soluble = low degree
of alkylation (compounds with low alkyl content);
b) water-soluble = medium degree of alkylation; c¢) sol-
uble in organic solvents = high degree of alkylation.

Alkyl benzenes Generic description for aromatic
hydrocarbons in which the benzene ring is substituted
with an alkyl chain. Because of the required biode-
gradability, straight chain alkyl benzenes have taken
on a greater significance. The straight chain alkanes
(n-alkanes) with Cy;_j¢ are based on mineral oil or
a-olefins derived from the cracking of paraffins, po-
lymerisation of ethene (Ziegler process), or chlorinated

dehydration (Hiils).
)

Alkylbenzene sulphonates (ABS) Starting prod-
ucts are > Alkyl benzenes, which are then sulphonated.
Alkylbenzene sulphonates, in the form of their sodium

SO;H(Na)

+ H2504
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Alkylenes

salts, are used in heavy-duty detergents and mild wash-
ing agents, generally in combination with other sur-
factants. They are also used as auxiliaries in the textile
and paper industries. With alkyl chains of 8—15 C atoms
they have good detergency and emulsifying properties,
are high foaming and possess good stability to hard wa-
ter. The potassium and triethanolamine salts of alkyl-
benzene sulphonates are employed in liquid washing
agents and detergents because of their better solubility.
Alkylbenzene sulphonates with alkyl chains with ap-
prox. 20 C atoms and above are soluble in hydrocarbons
and organic solvents. Their share of the anionic sur-
factant market amounts to approx. 70%.

R
—S0;3Na

Alkylenes —: Alkenes, olefins.

Alkyl ether sulphates, are produced from alkyl
sulphates by the inserion of an intermediate link con-
sisting of one or several glycol ether groups linked to
one chain between the hydrophobic alkyl chain and the
hydrophilic sulphate group:

C,H,,,1 OSOsNa alkyl sulphate
C,H,,. (OCH,CH,),,0SO;Na alkyl ether sulphate

Insertion of the glycol ether group brings about an
extension of the hydrophobic chain.

AlKkyl ether sulpho acids — Fatty sulpho acid es-
ters.

Alkyl naphthalene sulphonates They are mainly
based on short branched alkyl chains and lead to excel-
lent (cold) wetting, dispersing and emulsifying agents,
mostly with very good hard water and acid stability.
They act especially as special wetting agents as well as
dye penetration agents, levelling agents etc.

Alkyl naphthol polyglycol ethers — Polyglycol
ethers.

Alkylphenol polyethylene oxide compounds
(alkyl phenols) — Polyglycol ethers.

Alkyl phosphates In a similar manner to inor-
ganic compounds — Alkali phosphates, organic com-
pounds can also be made as esters of phosphoric acids
in which one or more acid H atoms are replaced by —
Alkyds (e.g. fatty acids, fatty alcohols). Most of the
higher molecular organic phosphates originate in this
way with many properties similar to soap, e.g. good
dirt suspension and improved material handle.

Alkyl polyglycolether — Polyglycol ether.

Alkyls A term for saturated alkyl chains of gener-
al formula C,H,,,; one obtains them if one removes
an H atom from an alkane molecule. They are denoted
by the ending “yl” e.g.

Methane CHy

Ethane C,Hg

- Methyl
—  Ethyl

CH;
C2H5
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Propane C;Hgy > Propyl GC3H,
Butane CHyy — Butyl CsHo
Pentane CsH;; — Pentyl CsHy
Hexane C¢H;, — Hexyl CgHj;

Alkyls can be bound to any of the following atoms:
Carbon, Oxygen, Nitrogen, Sulphur, Silicon and vari-
ous metal atoms.

Alkyl sulphates are important raw materials for
detergents and textile auxiliaries. They have the gen-
eral formula RO-SO;H(Na) and are fatty esters of sul-
phuric acid, better known as — Fatty alcohol sulphates.

Alkyl sulphides — Mercaptans.

Alkyl sulphonates Formula: C,H,,.;SO;Me. Used
in spin finishes.

Alkynes (Acetylene), unsaturated acyclic (aliphat-
ic) = Hydrocarbons with one or more triple bonds. In
the same molecule, a double bond may also be present.
Only single bonds are available next to a triple bond so
the general formula for a compound with 1 triple bond
reads C,H,,» where n = the number of C atoms.
Homologues in this series end in “yne” from which
follows that the derivative of ethane is ethyne.

Allergens are substances which give rise to aller-
gic reactions in living organisms.

Allergy Abnormal hypersensitivity of the human
body to foreign materials (allergens) in susceptible in-
dividuals. The development of an allergy is due to an
inappropriate reaction of antigen-antibody responses
(which form an important part of the body’s normal
immune defence system) to substances in the environ-
ment. Practically all substances outside the human
body (haptens, e.g. even bacterial metabolites) can
react with the serum albumin to form antigens. In sim-
ple terms, the immune system “learns” how to produce
so-called specific antibodies on contact with antigens.
On renewed contact with these same antigens, a reac-
tion occurs in the organism releasing antibodies which
then react with the corresponding antigens and, at the
same time, further immune defence mechanisms are
activated such as, e.g. the distribution of cell hor-
mones. When an over-reaction occurs, as is the case
with an allergy, inflammations and/or other health
damaging manifestations are triggered.

For the purposes of industrial hygiene it is impor-
tant that sensitization, i.e. provocation of the organism
towards a state of over-reaction readiness, is avoided
by ensuring that exposure is never so great that the
immune system becomes overloaded. The following
relationship thus applies:

Risk of sensitization = exposure x antigen.

Unfortunately, the equation is no longer valid once
sensitization has occurred. Since an over-reaction is
comparable to a chain reaction, even the smallest
amount of a sensitizing substance is often sufficient to
trigger an allergic reaction. Under such circumstances,
the risk of allergic reaction can only be eliminated by



the complete avoidance of any exposure whatsoever.
The prerequisites for an allergic reaction are hereditary
predisposition and contact with certain (sensitizing)
substances. In view of the fact that more and more
people have become susceptible to allergic reactions,
it would appear to be a disease of civilization; the con-
dition being properly described as medical atopy. A
typical atopic subject will have parents who suffer
from hay fever, asthma or other allergies, and who
have passed on the genetic predisposition for over-re-
action to natural substances such as plant pollens, ani-
mal hairs, etc. The specific sensitivity to skin allergens
(— Skin diseases) may also be explained on this basis.
Atopic subjects should be particularly meticulous in
the choice and care of their clothing.

reactive dye
(haptens)

body rfaction

Y - antibody
igE

renewed contact with haptens

histamine
liberation
= allergy

Fig. 1: Occurrence of allergies due to reactive dyestuffs as
haptens.

The course of the reaction represented in Fig.1 can
be postulated as follows: the reactive dye (hapten)
reacts with human serum albumin (HSA) by forming a
dye-HSA conjugate which functions as an antigen. As
a response to this antigen, the body forms Y-shaped
antibodies (immunoglobulin E, IgE) which take root
on the surface of mast cells in the nasal mucous mem-
branes. The mast cells release highly active substances
such as, e.g. histamine, on renewed contact with the
reactive dye and the condition becomes manifest as
allergic rhinitis (which also includes allergic bronchial
asthma).

The various factors responsible for the extent of an-
tigen-antibody production, the initiation and intensity
of sensitization, as well as the severity of the symp-
toms, are still not fully understood. It may well be that,

Allergy

e.g. physical properties such as the water-solubility of

the reactive dye, steric factors (molecular forms of an-

tigens and antibodies) and the degree of exposure have

a role to play here. Determination of the cutaneous re-

sorption rate of a substance is often of particular im-

portance in this regard, i.e. determination of the quan-

tity of a substance which can penetrate the skin barrier
and thence become systemically distributed and active.

In the interests of reducing or even eliminating the

need for animal tests, whilst still maintaining the nec-

essary safeguards to ensure freedom from health risks,
the following possibilities exist:

1. Where a substance is not cutaneously resorbed, the
test for subchronic toxicity may be waived in cer-
tain circumstances.

2. Where the cutaneous resorption rate of a substance
is known. In this case, and under certain circum-
stances, a subcutaneous toxicity test may be carried
out with only one dose.

3. Where the “no observed effect level” of a substance
is known from a subcutaneous toxicity test, the de-
termination of cutaneous resorption can be waived
if this value is greater than the maximum quantity
of substance which, having regard to the safety fac-
tor, can penetrate the skin according to pure calcu-
lation.

As far as textile finishing plants are concerned, the fol-

lowing precautions should be taken: a) careful han-

dling of dyes and auxiliary chemicals, b) avoidance of
any skin contact as far as possible, ¢) no inhalation of
product dusts or vapours, d) the use of automated,
dust-free product dispensing, weighing, and dosing
systems, as well as e) the optimization of commercial
forms of product (e.g. non-dusting brands).

Textile dyes known to be potential allergens in-

clude, e.g.:

— Anthraquinone dyes such as Disperse Red 11, 15
and Disperse Blue 1, 3, 7, 26, 35;

— Azo dyes such as Disperse Red 1, 17 and Disperse
Blue 102, 124, as well as Disperse Orange 1, 3, 76;

— Nitro dyes such as Disperse Yellow 1, 9;

— Methine dyes such as Disperse Yellow 39, 49;

— Quinoline dyes such as Disperse Yellow 54, 64;

— Triphenylmethane dyes such as Acid Violet 17;

— Others, such as, e.g. chromates.

In this connection, two examples of practical relevance

may be given here:

1. A range of textile dyes based on p-amino-azoben-
zene structures exists which, after extraction from
dyed materials, e.g. through the action of perspira-
tion alone, or after their transformation into p-phe-
nylene diamine (derivatives) are able to function as
haptens and can induce sensitization or trigger an
allergic reaction (Fig. 2). In this case, the stability
(wet fastness) of the dyeing is particularly impor-
tant.
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Allgaeu carpet

p—ammoazobenzene

disperse orange

C,H;s
e
AN

CH,CH,0H

o
z

disperse red

CH;COHN

G

O  NHCH;

O  NHCH,CH,OH

disperse blue

OH
di 1l
isperse yellow CH,
NH, NH
NH, NH

p-phenylenediamine

Fig. 2: p-aminoazobenzene dyestuff derivative which can
Sfunction as haptens in the metabolism.

2. Formaldehyde is a toxicologically-relevant sub-
stance, especially as an allergen. From the results of
toxicological tests, however, a distinct carcinogenic
potential does not appear to have been clearly es-
tablished in the case of formaldehyde. On the other
hand, the potential allergenic activity of formalde-
hyde is indisputable, and for which a minimum
concentration is necessary both to induce as well as
to trigger an allergenic reaction. From the results of
dermato-toxicological tests on cosmetic products, it
is known that even those subjects allergic to for-
maldehyde only react to concentrations above
0,05% as a rule, provided the skin of the affected
subject is not exceptionally easy to penetrate, e.g.
as a result of abrasions (Liipke, Moll, Rosenthal,
Anliker and Steinle).

Allgaeu carpet (ribbon carpet, patchwork car-
pet), hand-made smooth carpet in a strong cotton yarn
warp with a ribbon-like weft (fancy weft carpet) in
strips of woven and knitted fabric remnants, stockings,
selvege trimmings etc.

All-in method,

I. Dyeing: method for dyeing reactive dyes with
dye/s, alkali and all the required auxiliaries from a
single bath; e.g. as used for dyeing cotton fabrics with
reactive dyes in a modern jet dyeing machine (Bayer
method); see Fig.
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Fig.: Bayer all-in process for dyeing cotton with reactive
dyes on jet dyeing machines.

II. Printing: A process in which the print paste con-
tains, besides the dye/s, all the chemicals necessary for
fixation, in contrast to the —=: Two-phase printing proc-
ess, Wet fixation process.

Allotrope (Gr.) One of several possible forms or
modifications of a substance, e.g. the element carbon
exists as soot, coal, graphite and diamond. Viscose
fibres, as regenerated cellulose, represent an allotropic
form of native cellulose.

All-over screens, flat or rotary printing screens
which allow total flow of print paste across the entire
squeegee width = 100% coverage.

Allowance In accordance with REFA, all irregu-
larly occurring times in fabric processing, as (supple-
mentary to — Basic time) those times which cannot
properly be logged in every timing process or time cal-
culation. Allowance is objectively and personally de-
termined (independently of operation).

Alloys Solid or liquid mixtures of two or more
metals, or of one or more metals with certain nonme-
tallic elements, as in carbon steels. Alloys are partly
physical mixtures and partly chemical combinations.
The physico-chemical properties of alloys are usually
considerably different from their individual compo-
nents (particularly with regard to melting point,
strength, extensibility, hardness, processability, techni-
cal applications, and resistance to chemical corrosion).

All-skin fibres This means modified viscose fi-
bres of the so-called Supercord and Superfest-S type,
the cross-section of which no longer consists, as with
normal viscose fibres, of core and skin, but exclusively
of a highly oriented skin substance as a carrier of spe-
cial quality features such as increased tear strength and
higher wet modulus. According to electron microscope
examination, HWM fibres reveal, apart from an also
microscopically detectable skin zone, few small hol-
low spaces, whilst the polynosic fibre on the other
hand has larger hollow spaces in the fibre interior (—
Modal fibres).

All-weather articles In order to qualify for the
Indanthren quality label, such articles must be dyed
with vat dyes. Certain types of apparel, bathing suits,
knitgoods and, to some extent, home textiles composed
of cellulosic fibres belong in this category.

Allworden’s reaction — Elasticum reaction.

Allyl aldehyde — Acrolein.
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Aloes fibre — Mauritius hemp.

Alpaca The alpaca is a close relative of the llama
and is similar to the guanaco. It lives exclusively in
Peru, Bolivia, Chile and the higher levels of the Andes.
Its fleece belongs among the finer animal hair quali-
ties. Shearing takes place every 2 years and, because of
the prevailing raw climate, the alpacas are not shorn to
the skin. The fleece is soft, lustrous and slightly curly.

Alpaca wool does not have a uniform colour; the
colours extend from black, dark brown, chestnut,
through to biscuit, camel, beige, etc., and from dark
grey to silver grey. Up to 22 different shades are ob-
tained by hand sorting. Alpaca is used, inter alia, for
dress fabrics as well as jacket materials, e.g. with a
warp of twisted cotton and a weft composed of alpaca
or other llama-type fibre. Fabrics are mostly produced
in plain or twill weave with a napless finish. Used for
dresses, women’s coats and lightweight summer jack-
ets. > Animal fibres.

Alpha-naphthol (a-naphthol, 1-naphthol, 1-hy-
droxynaphthalene), see example under - Cyclic hy-
drocarbons.

Alpha rays - Radioactive emission.

Alum — Aluminium potassium sulphate.

Alumina — Aluminium oxide.

Alumina gel, Al,(SO,)(OH),, - 2H,0. A strongly
alkaline - Aluminium sulphate which is insoluble in
water but soluble in acids. It is used to prepare alumin-
ium mordants for dyeing and printing.

Aluminium, (aluminum, Al, atomic weight
26,98), is a silver-white highly-lustrous soft metal
which is very ductile and extensible, capable of being
rolled out into very thin foil (sheet aluminium). It has
very good electrical conductivity (62% of the conduc-
tivity of copper). Aluminium is soluble in hydrochloric
and sulphuric acids and forms aluminates (so-called
acidic aluminium salts of the AIO,Na type) on reaction
with alkaline liquors which is accompanied by the evo-
lution of hydrogen. When these are mixed with other
metallic oxides, aluminium oxide Al,O3 and the corre-
sponding metal are formed, often with explosive evo-
lution of heat. Alloys with other metals generally give
increased strength although corrosion-resistance is
reduced, e.g. duralumin with 0,5% magnesium, 4,5%
copper and 9,7% manganese. Aluminium is also used
for aluminium bronze colours in textile printing.

Aluminium acetate (aluminium ethanoate, ace-
tate of alumina, red liquor), AlI(CH3COO);, MW
204,19. Available as a relatively strongly acidic solu-
tion (approx. 8—10%) which should be sulphuric acid
free, or as a white powder of high purity. Gives approx.
15% aluminium oxide on the fibre. Over time (and par-
ticularly on heating), the basic salt AI(CH;COO),0H
separates out.

Aluminium acetate can also be made on a do-it-
yourself basis from e.g. aluminium sulphate, acetic

Aluminium hydroxide

acid and calcium carbonate, or from the basic acetate
on addition of sodium carbonate. Used for water-repel-
lent finishing: e.g., treatment with 2-6°Bé (1,013-
1,042 g/ml) aluminium acetate alone at 20-40°C for
1-2 h, followed by drying at 60—65°C, or in combina-
tion with paraffin wax and similar products. Alumin-
ium acetate is also employed as a mordant in dyeing
and printing.

Aluminium alcoholates are colourless liquid or
solid compounds in the pure state, formed from metal-
lic aluminium, aluminium amalgam and alcohols,
which are then cleaned by filtration or vacuum distilla-
tion. Aluminium alcoholates are decomposed by water
into their corresponding alcohols and aluminium
hydrate. For this reason, they find application, when
dissolved in organic solvents, as water-repellents,
especially for the dry impregnation of cotton goods
(e.g. poplin outerwear).

Aluminium ammonium sulphate (Ammonium
alum), NH4A1(SOy), - 12H,0, mol.wt. 453.54, colour-
less crystals, soluble in cold or extremely soluble in
hot water. Uses: analogous to and replacement for po-
tassium aluminium sulphate (alum).

Aluminium bronze powders for printing - Met-
al powders in textile printing.

Aluminium chlorate, Al(ClO3);, MW 218. White
crystalline deliquescent solid. Commercially available
solutions have a variable aluminium chlorate content.
Uses: substitute for sodium chlorate in discharges; oxi-
dizing agent for aniline black; printing with vat leuco
ester dyes; oxygen carrier (e.g. in aniline black dye-
ing).

Aluminium chloride, AICl;, MW 133,6. Avail-
able as colourless or (with traces of iron chloride) yel-
lowish crystals, soluble in water and many organic sol-
vents, or as a strongly acidic solution of 30°Bé (1,261
g/ml) (31-32% AICl; as “chloraluminium”). Used for
carbonizing dyed wool materials, especially reclaimed
wool (gentle treatment) and, less frequently, as a mor-
dant or in the production of burn-out prints on velvets.

Aluminium formate (formate of aluminium),
AI(HCOO)3;, MW 162. Available mostly in solutions of
10°Bé (1,074 g/1). Can be prepared on a do-it-yourself
basis as follows: 70 g aluminium hydroxide 100% is
dissolved in 600 ml water and 150 ml formic acid
85%; this solution contains approx. 200 g/l of alumini-
um formate. Uses: water-repellent finishes, aftertreat-
ment of dyeings, alizarin printing (does not attack the
fibre; no lake formation during steaming under pres-
sure).

Aluminium hydroxide (alumina trihydrate, hy-
drated alumina), AI(OH);, MW 78. White crystalline
powder, balls, granules or in paste form (alternatively,
it can be produced by hot precipitation from alumini-
um sulphate solution with ammonia, followed by thor-
ough washing).
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Aluminium in dyeings, identification tests

Used for the production of dye mordants and colour
lakes.

Aluminium in dyeings, identification tests
1. Ash the dyed or printed specimen. Colour of ash

= pure white (alizarin dyeing resp. aluminium mor-

dant, wash test).

2. Transfer the ash to filter paper and make into a roll.
Moisten well with dil. nitric acid and carefully pass
the roll several times through a small flame (until
the surface has dried); then place a few drops of dil.
cobalt nitrate solution on the filter paper and heat
until red hot in the flame: distinctive blue ash.

3. Place a little of the ashed specimen on to a molten
bead of sodium or potassium carbonate fused on to
a platinum wire, then refuse the bead for approx.
5 min. Dissolve the bead in dilute acetic acid and
add a few drops of morin solution (1 pinch of morin
in 50 ml ethanol).

Greenish fluorescence which is very clearly visible

if the solution is first heated slightly, cooled again

with water, and held against a dark background.

Daylight essential! The presence of iron or copper

interferes with the test and, for this reason, these

metals should be precipitated out with sodium hy-
droxide solution beforehand.

Aluminium oxide (alumina), Al,O5, exists in at
least 5 known varieties. It forms an extremely thin cor-
rosion-protective layer on aluminium surfaces exposed
to air. Also obtained as an intermediate product in the
extraction of aluminium. — Corundum.

Aluminium potassium sulphate (alum, potash
alum), Al,(SOy4);- K;SO4 - 24H,0. MW 949, density
1,94. Colourless crystals or white crystalline powder.
Water soluble. The solution is weakly acidic and the
free sulphuric acid content is mainly slight. Uses:
aftertreatment of developed dyeings; mordant for ali-
zarin dyes (dyeing and printing); weighting of silk;
auxiliary mordant for resorcin dyes; neutralization of
alkali blue (wool); water-repellent finishes; flame-re-
tardant finishes; tanning (white) of rabbit pelts (alum
tannage).

Aluminium silicates Collective term for com-
pounds with varying proportions of Al,O; and SiO,
which occur in nature as andalusite, cyanite etc., or as
components of other minerals (—: Kaolin, Bentonite,
Fuller’s earth, China clay).

Aluminium sulphate (sulphate of alumina),
Aly(SOy)3- 18H,0, MW 666, density 1,62. White mass,
broken pieces, grains or crystals with 15,33% Al,O;.
Soluble in cold or hot water; the solution has a strongly
acidic reaction and attacks metals such as iron, lead,
copper and zinc. For use an alizarin mordant, the iron
content must not exceed max. 0,001%. Uses: substitute
for aluminium potassium sulphate (alum) (cheaper,
more readily soluble, more effective); for water-repel-
lent finishes (aluminium triformate is more effective
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for this purpose); dye mordant (iron-free); weighting
of textiles; addition to print pastes (risk of metal corro-
sion); water purification; production of burn-out styles
on velvets.

Aluminium thiocyanate (aluminium sulphocya-
nide), AI(CNS);, MW 402. Uses: as a mordant for
printing alizarin pink on cotton, wool and silk (does
not attack doctor blades, protects against the action of
iron, no damage to the fibre on steaming) where the
presence of iron is indicated by a red colour; also used
for resists under aniline black.

Aluminium triformate, AI(HCOO);-3H,0. White
crystalline chemically-pure aluminium formate (ap-
prox. 23% Al,05 and 63% HCOOH). The aluminium
content is 5 times higher than that of typical commer-
cial grades of aluminium formate. Good solubility in
hot water, slightly soluble in cold water. Stable to boil-
ing without separation, resistant to hard water. Dis-
solve at 80-100°C and boil with direct steam. Uses:
instead of liquid alumina products for water-repellent
finishes (1-6°Bé = 1,006—-1,042 g/ml); aftertreatment
of dyeings; alizarin printing (no damage to the fibre on
steaming); and for increasing the colour fastness of
dyeings to water. Quantities: approx. /5 that of 13°Bé
alumina solutions (1,098 g/ml) or /6 that of the 10°Bé
solution (1,006 g/ml).

Aluminosilicates — Zeolite; Sodium aluminium
silicate.

Am, chemical symbol for Americium (95).

Ambergris — Spermaceti.

Ambient air Because of the hygroscopicity of
textile fibres, the ambient air inside textile plants is
of great importance for the entire processing operation.
— Conditioning; air humidity.

Ambiente printing process, registered printing
process of the Ambiente company, Helsinki, for the
local coloration of open-width woven or knitted fab-
rics with thickened dye solutions in the nip of a two-
bowl padder. A wide range of different lively varia-
tions in colour and design are obtained with stripes of
variable widths and directions including circular,
speckled and cloudlike motifs. Additional design vari-
ations are possible by employing different print paste
viscosities. Both the face and back sides of the fabric
have the same depth of colour, and each production
batch represents a unique colour way since reproduci-
bility of the prints is only possible to a certain extent
from the basic design. In principle, wovens and knits
of all kinds of fibres can be coloured by the Ambiente
printing process. Print pastes are prepared according to
customary recipes and their viscosity is adjusted as
necessary to suit changes in conditions. Fixation and
afterwashing are carried out under the same conditions
as conventional textile prints.

Ambiphilic (Lat.: ambo = both, and Gr.: phil
= loving). Ambiphilic substances have double solubil-



ity, i.e. in oil (= Lipophilic) as well as in water (—> Hy-
drophilic). The term relates to the ambiphilic molecu-
lar structure of e.g. emulsifiers.

Ambivalent Term used in resin finishing to de-
scribe crosslinking agents with two different types of
group capable of reacting with cellulose. > Ambiva-
lent crosslinking.

Ambivalent crosslinking The crosslinking of
cellulose with resin finishing agents containing differ-
ent types of reactive groups. The term is mainly used
to describe the two-stage resin finishing process based
on methylolacrylamide as crosslinker (stage I: dry
crosslinking; stage II: wet crosslinking):

CH, = CH— NH - CH,OH + HO — Cell

.
e CHy= CH— NH—CHy— O—Cell + H,0

Cell —O—CH, —NH—CH =CH,; + HO—Cell

—» (Cell—O— CH, — NH— CH,

Cell— 0 —CH,

AM cotton - Aminoethylated cotton. The intro-
duction of amino groups confers an affinity for acid
dyes.

Ames test A simple in vitro bacterial mutagenici-
ty test devised by the American biochemist Bruce
Ames for the relatively rapid screening of substances
to detect those which are mutagenic (mutation-caus-
ing) and therefore potentially carcinogenic (cancer-
producing). In the Ames test, mutant (His —) strains
of the bacteria Salmonella typhimurium, lacking the
ability to synthesize an essential nutrient, the amino
acid — Histidine, and which can only grow in media
where histidine is provided, are used. - Mutagenic
agents which cause changes in their genetic material
may induce reversion to the normal (His +) condition
and thus facilitate growth in a histidine-deficient medi-
um whereupon the change can be readily detected.
Spontaneous reversion mutations occur but the extent
of this is low and can be determined in experimental
controls.

Some substances are not intrinsically mutagenic or
carcinogenic but only become so when modified by
metabolic processes. This may be simulated in the
Ames test by adding mammalian liver homogenate
(rat, S-9) to the preparation. Further refinements of the
test include the use of bacterial strains in which the
ability to repair the genetic material (DNA) is im-
paired, thereby increasing the probability that mutation
will occur, and also by using strains with cell-wall de-
fects which allow easier penetration by large mole-
cules. Strains of histidine-deficient Salmonella typh-

Amino acids

imurium have been selected in which the actual genetic
structural fault is known and thus the mode of action of
the mutagen can be determined.

Amidases These are - Enzymes, belonging to
the hydrolase group which can bring about the hydro-
Iytic cleavage of C—N bonds. They include e.g. ureases
(urea-splitting); arginases (which split the amino acid
arginine into urea and ornithine and are also used for
the analytical determination of arginine); and asparagi-
nase (which splits asparagin into aspartic acid and am-
monia).

Amide oils, identical with fatty acid amides;
— Fatty acid condensation products.

Amide resins > Synthetic resins of the type which
includes urea resins, melamine resins and dicyanodi-
amide resins.

Amides Organic compounds derived from am-
monia by substitution of one or more of its hydrogen
atoms by organic acid groups. Example: NH; — Oxa-
mide (CONH,), = Urea CO(NH>),.

Amido group -CONH, group, e.g. in forma-
mide, urea and acetamide. In the past the > Amino
group was often described as an amido group.

Amine odour on finished textiles See — Fish
odour on finished textiles.

Amine oxides Amine oxides which are suitable
as detergents originate from the condensation of a fatty
alcohol with dimethylamine and subsequent oxidation.
Their solubility is due to the hydrophilic amine oxide
group. At higher temperatures, amine oxides decom-
pose. They act as weak oxidising agents and possess
good wetting and emulsification properties.

Amines Organic compounds derived from am-
monia NH;, by replacement of one or more of its
hydrogen atoms by — Alkyl, or = Aryl groups, e.g.
primary amines (R-NH,): methylamine CH;NH, and
aniline CgHsNH,; secondary amines (R2-NH):
dimethylamine (CH;3),NH; tertiary amines (R3—N): tri-
methylamine (CH;3);N. = Polyamines.

Amino acids (Amino carboxylic acids), R-NH,-
COOH, building blocks for - Proteins. Comprising of
a carboxylic group (-COOH), an amino group (-NH,)
and a, mostly very complicated, chain (e.g. fatty acid
chain) which can be aliphatic or aromatic. As a result
of the simultaneous presence of amino and carboxylic
groups, amino acids react as both acids and bases i.e.
they are amphoteric and form Zwitterions with two
opposite electrical charges which neutralise each other
within the molecule (Isoelectric point). Through the
joining of several amino acids, proteinaceous mole-
cules are formed (see Table) (Peptide, Di-, Tri- and
Polypeptide). Amino acids also arise from the decom-
position of protein molecules. Test with Ninhydrin. In
the composition of wool and silk, the knowledge of
amino acid types with reactive or unreactive side
groups is important. So one distinguishes:
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Aminoamides

Wool Silk | Groundnut | Paracasein | Gelatine
keratin | fibroin protein

Alanine 4,40 | 24,50 4.1 1,5 8,7
Arginine 10,40 1,05 13,5 2,5 8,2
Asparagine 7,27 2,00 5,2 6,7 3,4
Cysteine 0,50 - - - -
Cystine 12,20 - 1,5 0,2 -
Glutamic acid 15,27 2,03 16,7 15,5 5,8
Glycocoll 6,50 | 42,30 4.1 1,9 25,5
Histidine 0,70 0,47 1,9 5,9 0,9
Lanthionine 0,50 - - - -
Leucine (isomers) | 11,30 0,80 8,0 9,3 71
Lycine 3,30 0,44 5,0 1,5 5,9
Methionine 0,71 2,59 0,7 3,5 1,0
Oxyglutamic acid - - - 3,8 -
Phenylalanine 3,75 1,50 2,6 3,2 1,4
Proline 6,75 1,50 5,3 10,5 19,4
Serine 9,41 | 16,24 5,2 0,5 0,4
Threonine 6,76 1,50 2,6 4,5 -
Tryptophane 0,70 1,00 0,7 0,7 -
Tyrosine 5,80 | 10,60 5,7 4,5 -
Valine 4,72 3,20 4,8 7,2

Tab.: Aminoacid composition of the most important
proteins.

1. Amino acids with aliphatic side groups: Alanine,
Glycine, Leucine, (Isoleucine), Valine (also Sarco-
sine and Betaine).

2. Cyclic amino acids: Phenylalanine, Proline, Tryp-
tophan.

3. Amino acids with —OH groups: Serine, Threonine,
Tyrosine.

4. Basic amino acids (“Hexon bases”, diamino car-
boxylic acids): Arganine, Histidine, Lysine.

5. Amino acids with acid (carboxylic) groups: Aspar-
agine, Glutamic acid.

6. Sulphur containing amino acids: Cysteine, Cystine,
Methionine.

[3.-6. with reactive groups].

Aminoamides Are of increasing interest as cati-
onic active finishing products e.g. dimethyl difatty
acid ammonium salts as softeners:

o) CHj 0
I o Il
C,7 —C—NH— CH,— CH, — N2~ CH,— CH, —NH—C—Cj7 | X

|
CH3

Aminocaproic lactam —> Caprolactam.
Amino carboxylic acid ester (ACAE),

CH; —00C - R

R — 00C— CH,
| I
H—N—CH,—00C—-R

R - 00C— CH—N—H
| |
CHy— CH,— N— CH, — CH,
|
H

R = cetyl, stearyl and oleyl residues

They have cationic characteristics in the weakly
acid pH range and after being taken up by the fibres,

64

regain the properties and advantages of a non-ionic
structure. As a rinse finish on cellulosics, the softening
effect improves with falling pH and increasing concen-
tration of active substance. Good results are achievable
with 4g/kg material at pH 6. Amino carboxylic acid
esters are especially effective as softeners on wool and
synthetic fibres.

Aminocarboxylic acids > Amino acids.

Amino end-groups, so-called terminal - Amino
groups (NH3) which occur in the molecules of keratin
(wool), fibroin (silk) and also polyamide fibres, with
the difference that polyamide fibres only contain ami-
no end-groups, i.e. no additional - Amino extra-
groups, as is the case with wool and silk. For this
reason, the acid equivalent and maximum dye-acid
absorption of polyamide fibres is considerably lower:
polyamide = 0,004-0,008 g/100 g; silk = 0,023 g/100 g
and wool = 0,085 g/100 g.

Aminoethylated cotton is produced by the
alkylation of cotton cellulose with aminoethylated
compounds in acidic medium e.g. 2-aminoethylsulphu-
ric acid in sodium hydroxide:

(3—12—/CH2 + HO—Cell — NH,~CH,~CH,-O—Cell

N
|
H

Aminoethylated cotton possesses increased swell-
ing capacity, increased reactivity, somewhat lower
strength, and increased elongation properties. It is dye-
able with acid dyes and its wrinkle properties are
scarcely influenced.

Amino extra-groups, originate from the diamino-
carboxylic acids present as side-groups in the keratin
and fibroin molecule, mainly from arginine, histidine
and lysine. In addition to the > Amino end-groups, the
number of amino extra-groups determines the funda-
mental behaviour of wool and silk towards acids, i.e. by
reacting as bases. Since wool contains considerably
more amino extra-groups than silk, it possesses an ac-
cordingly higher acid equivalent (0,085:0,023 g/100 g)
and consequently a correspondingly higher dye-acid
binding capacity. Polyamide, on the other hand, pos-
sesses no amino extra-groups.

Amino group -NH,, is a monovalent radical that
can occur in vastly different organic compounds which
are then described as > Amine or amide. The amino
group (as well as its derivatives) is classified as an
auxochrome e.g. in cationic and diazo dyes. NH,-
compounds with carboxylic groups (-COOH) are
known as > Amino acids (proteins).

Aminoplasts — Self-crosslinking resins. Applica-
tion, inter alia, as resin finishing agents. Collective
term still used very occasionally for urea-formalde-
hyde and melamine-formaldehyde compounds.



Aminopolycarboxylic acids A group of impor-
tant organic complexing agents which are of particular
value in water softening applications and which also
find use in complexometry. Ethylenediaminetetraace-
tic acid (= EDTA) and — Nitrilotriacetic acid (NTA),
as well as their sodium salts are particularly important
examples. The most notable property of these com-
pounds is their ability to form very stable water-solu-
ble complexes with metal ions in aqueous solution.
The stability of these complexes is, however, influ-
enced by external factors. Thus an increase in the sta-
bility of EDTA trisodium salts is achieved by raising
the pH and raising the temperature. In the case of the
EDTA tetrasodium salts (weak compounds) on the oth-
er hand, electrolyte additions, increasing valency of
electrolyte anions and increasing temperatures reduce
the stability. EDTA also functions as a stabilizer in per-
oxide bleaching.

Aminotrimethylcarboxylic acid,
— Nitrilotriacetic acid (NTA).

Ammonia > Ammonium hydroxide; the gas NH;
dissolved in water.

Ammonia aftertreatment of reactive dyeings A
mild (ammoniacal) aftersoaping treatment generally
given to reactive dyeings on wool for the purpose of
removing unbound dye and thus improving the colour
fastness.

Ammoniacal silver nitrate solution, 100 ml of
0,1 n silver nitrate solution is dissolved in 15 ml am-
monia and 40 ml of 38°Bé sodium hydroxide solution.
Used for the detection of oxycellulose and hydrocellu-
lose: Place the test specimen for a few minutes in the
above solution heated to 80°C, then finally rinse off
with dil. ammonia. Damaged cellulose exhibits a yel-
low to yellowish brown colour.

Ammonia cure process Ammonia condensation
process. Application technology for certain flame-re-
tardant finishes which crosslink with ammonia (mainly
during a separate processing stage, often by gas treat-
ment), e.g. Proban, Pyroset process, THPOH-NHj3 fin-
ishes.

Ammonia finishing — Liquid ammonia process.

Ammonia liquor > Ammonium hydroxide.

Ammonia process - Liquid ammonia process.

Ammonia soaps — Soaps. Used as lubricants for
cotton or wool (with oleic acid and neutral fat = wool
spinning oil) which can be readily washed out. Soaps
for sensitive materials, finish additives, etc.

Ammonia test (for dyeings)

I. Specifically for the identification of wool/cotton
unions resp. the differentiation of direct and acid dyes.
Strip the dye/s from the test specimen by boiling sev-
eral times with conc. ammonia. Combine the stained
liquors and reduce the whole to 1-2 ml by evaporation.
Dilute with 4-5 ml dist. water and take 2 ml of the re-
sultant liquor in each case for the following dyeing

identical with

Ammonium carbonate

tests: a) acidify with conc. formic acid, add one sample
of wool and one of cotton, heat to the boil for 5-10
min. then rinse thoroughly with cold water; b): add 0,5
ml of 10% sodium sulphate solution and dye one sam-
ple each of wool and cotton for 5-10 min. at the boil,
then rinse thoroughly in cold water; c): as for b) but
with the addition of a little sodium carbonate solution
followed likewise by dyeing of wool and cotton.

Evaluation: 1. Only the wool is stained in a) + b)
and a) is more heavily stained than b) whilst in c) the
wool is either unstained or only lightly stained = defi-
nitely acid dye. 2. Cotton is heavily stained in b) and
possibly in c) as well = substantive dye. 3. Wool and
cotton are more or less equally stained in a) + b) =
wool/cotton union dye or a mixture of acid and direct
dyes.

II. For the identification of fast dyes on synthetic
fibres by separation (= Dye class identification).

Ammonium (NH,), monovalent radical of so-
called ammonium compounds (type: ammonium
hydroxide NH,OH) which, in terms of structure and
behaviour, possess many similarities to potassium and
sodium compounds: e.g. especially their easy solubil-
ity and dissociation in solution into positively charged
[NH,4]* cations and negatively charged acid anions.

Ammonium acetate (acetate of ammonia),
CH;COONH4, MW 77, density 1,171. White, deli-
quescent solid, readily soluble in water and ethanol
giving neutral solutions. Can be easily prepared on a
do-it-yourself basis by mixing acetic acid and ammo-
nia (720 ml acetic acid 30% + 280 ml ammonia liquor
25%; slight excess of ammonia is recommended, nei-
ther red nor blue litmus paper should change colour to
any significant extent). On heating ammonium acetate
liquors, acetic acid is slowly split off. This property is
made use of in dyeing for the acidification and exhaus-
tion of difficult levelling and too rapidly exhausting
acid, developing and mordant dyes. Other uses, e.g. in
wool dyeing, include the elimination of undesired
shine in worn garments (brushing with ammonium ac-
etate dissolved in ethanol).

Ammonium acetate bridges,
wool keratin.

Ammonium alum — Aluminium ammonium sul-
phate.

Ammonium carbonate (crystal ammonia, am-
monium sesquicarbonate, hartshorn), (NH4),CO3;, MW
96. Hard white solid or fine powder (ammonium bicar-
bonate) with a strong smell of ammonia, slowly turns
into a yellowish solid. Contains approx. 31% ammo-
nia, and releases ammonia into the air (store dry in
well-closed containers in a dark place). Slowly dis-
solves in 15 times its own weight of water. Decompos-
es with the formation of ammonia at 58°C. Uses: as the
mildest alkali (wool scouring); neutralizing agent;
spotting agent (for berry and red wine stains) etc.

salt bridges in
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Ammonium chloride

Ammonium chloride (sal ammoniac), NH,CI,
MW 53, density 1,52. White crystalline solid with a
bitter salty taste, stable in air, soluble in cold water
1:3, in hot water 1:1,5, in alcohol 1:50 or in glycerol
1:8. Solutions are neutral but become weakly acidic on
prolonged boiling (hydrolysis). Uses: various applica-
tions, especially in printing (aqueous solutions decom-
pose into ammonia and hydrochloric acid).

Ammonium chromate (NH,),CrO,, MW 152.
Lemon yellow crystalline needles or powder, readily
soluble in water (approx. 40% solution at 30°C); de-
composes readily on heating. Use: as a mordant for
chrome dyes in printing (well-proven in printing
alongside vat dyes).

Ammonium compounds, quaternary — Quater-
nary ammonium compounds.

Ammonium hydroxide (ammonia solution, am-
monia liquor), NH4OH. Colourless liquid: (volatile
ammonia content) slippery, burns the skin, usually
with 20-25% ammonia content (density 0,91, the
density rises with falling concentration). Impurities:
carbonate, tarry substances, alcohol, acetone; less fre-
quently: sulphate, sulphide, chloride, copper. Proper-
ties: volatile (storage containers must be kept well-
closed) and mild alkali; cellulosic and protein fibres
are virtually unaffected; saponifying action on fats; at-
tacks copper vessels (= blue stains); binds heat on
evaporation. Uses: as a mild alkali in the scouring of
wool, silk, etc.; degreasing agent (forms ammonia
soaps which are easily rinsed out) and removal of
soaps; for final neutralization in textile wet treatments;
as a spotting agent (dissolves stains from metallic ox-
ides, indelible markers, grass, etc.); volatile alkali, etc.

Ammonium linoleate Used as an emulsifier for
fats, oils, waxes and solvents. Also used in the manu-
facture of spinning oils, washing agents, milling
agents, etc.

Ammonium persulphate (ammonium peroxodi-
sulphate), (NH,),S,05, MW 228,2. White crystals, sol-
uble up to 559 g/l in water at 20°C, 98-99% purity,
contains 6,8% active oxygen, good shelf-life in the dry
state, decomposes under damp storage conditions,
heating of aqueous solutions is accompanied by the
evolution of oxygen. Uses: desizing; soap bleaching,
oxidizing agent in dyeing and printing.

Ammonium phosphates,

I. Primary or monoammonium phosphate (ammoni-
um phosphate, monobasic; ammonium diphosphate;
ammonium dihydrogen phosphate), NH,H,PO,, densi-
ty 1,803. Colourless salt, readily soluble in water (368
g/l at 20°C), acid reaction. Uses: treatment of boiler
feed water, specifically for sensitive high-pressure
boilers as a corrective treatment (alkaline boiler
steam); impregnation of candle wicks (prevention of
afterglow and drops).

II. Secondary ammonium phosphate (ammonium
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phosphate, dibasic; diammonium hydrogen phosphate;
diammonium phosphate (DAP); common ammonium
phosphate), (NH4),HPO,, MW 132,07, density 1,619.
Contains 53,75% P,05 and 25,8% NH;. Colourless,
very soluble salt, 686 g/l at 20°C and 976 g/1 at 60°C in
water. Weakly alkaline reaction, 1% solution pH 7,62.
On heating (fire) ammonia is split off and a phosphate
melt is formed (flame-retardant). Uses: boiler feed wa-
ter treatment, acid catalyst in pigment printing, flame
retardant finishes.

Ammonium polyacrylate - Polyacrylate sizes.

Ammonium stearate, C;;H;sCOONH,;, MW
301,50. Wax-like solid, soluble in alcohols. Use: foam
generation in coating applications.

Ammonium sulphoricinoleate
soluble in alcohol. —> Turkey red oils.

Ammonium thiocyanate (ammonium sulphocy-
anide), NH4CNS, MW 76, density 1,3. Colourless
crystals, hygroscopic (deliquescent), readily soluble in
water (up to 1620 g/1 at 20°C), also soluble in alcohol.
In aqueous (acidic) solution it forms the insoluble cop-
per thiocyanate with copper salts, and the deep red iron
(IIT) thiocyanate with trivalent iron salts. Uses: silk
dyeing with vat leuco ester dyes; dyebath additive in
copper vessels (as protection for copper-sensitive
dyes); analytical detection of trivalent iron.

Ammonium thioglycolate, ammonium salt of —
Thioglycolic acid.

Amorphous (Gr.: amorphos = shapeless), with-
out structure or ordered arrangement. Noncrystalline
in contrast to crystalline (— Crystallite) as a highly
ordered structure (see Fig.).

Yellow liquid,
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Fig.: Difference in submicroscopic structure of crystalline
and amorphous areas in vicose and modal fibres.

Amortisation Depreciation of value of buildings
and fittings of all kinds. Amortisation rates set by taxa-
tion authorities are subject to varation — Service life of
textile plant.



Amortisation of utility —: Amortisation, Service
life of textile plant.

Amphiphilic Contains — Hydrophilic, (polar)
and — Hydrophobic, (non-polar) molecular groups and
therefore encompasses all — Surface active com-
pounds.

6]
H, H, H, H H H H H Z
/' NN/ NN/ NN/ N\ C\
C C OH
H; H, H, H H, H H H H
- >
unpolar polar
hydrophob hydrophil

In order to be able to achieve a large and stable sur-
face of the inner phase of an oil/water emulsion sys-
tem, surface active agents, so called emulsifiers, must
be added. Such substances have an amphiphilic molec-
ular construction and adsorb onto the oil/water inter-
face. As a result, a water or oil stable emulsion film
arises, which stops the droplets coalescing. It has been
determined that effective emulsifiers have a small mo-
lecular volume. However the surface tension alone is
not of decisive significance for the stability of the
emulsion. The adsorption and orientation of emulsifi-
ers in the oil/water interface depends on the solubility
of the emulsifier in one of the two phases. In general,
the emulsifier is more soluble in one phase than the
other. With increasing solubility of the emulsifier, the
interaction of the molecules of both phases with the
emulsifier increases and there is a tendency for the two
phases to separate. A surface film formed through the
adsorption of the emulsifier is deformed in the direc-
tion of the phase with the higher surface tension.
Therefore, the mechanical dispersion of two immis-
cible phases (water and oil) results in the phase with
the higher surface tension being dispersed in the other
phase in the form of droplets. According to Bancroft’s
Rule, the liquid in which the emulsifier is more soluble

o/wW W/O

Fig.: Orientation of the emulsifying agent molecule adsorbed
at the water/oil emulsion.

Amylases

forms the outer phase. This means that a water soluble
emulsifier is more likely to form O/W emulsions and
an oil soluble emulsifier is more likely to form W/O
emulsions. The adsorbed emulsifier molecule is so ori-
entated at the interface that its hydrophobic (lipophilic)
part dips into the oil and its hydrophilic (lyophilic) part
dips into the water. This process can be seen in the dia-
gram for W/O and O/W emulsions.

Ampholyte Amphoteric electrolyte, a substance
which can behave both as an acid and a base, i.e. it can
donate as well as accept protons. > Zwitterions.

Ampholyte ion — Zwitterion.

Ampholytic surface-active compounds — Surface
active compounds possessing two or more functional
groups capable of ionization in aqueous solution which
as a consequence, depending on the conditions of the
medium, confer anionic or cationic properties on the
product. In the broadest sense, this ionic behaviour is
analogous to that of the > Amphoteric compounds.

Amphoteric The capacity to behave either as an
acid or a base. A property typical of proteins and pro-
tein fibres which, due to the simultaneous presence of
active amino groups (—-NH,) and carboxyl groups, pos-
sess the capacity to chemically bind acids and alkalies
(by conversion to salts). = Ampholyte.

Amphoteric surfactants, ampholytic surfactants
with several functional groups which become ionized
in aqueous solution thereby giving the products an ani-
onic or cationic character depending on the state of the
medium. - Amphoteric.

AMSR Term for a solution of sodium methyl sili-
conate containing aluminium ions. Used for water re-
pellent impregnation.

AMW, abbrev. for: > Average molecular weight.

Amyl alcohol (fusel oil, pentanol), CsH;;OH,
MW 88, density 0,82, boiling point 129-131°C, Fl.p.
approx. 44°C. Mixture of two isomeric amyl alcohols.
Oily liquid with highly flammable properties. Evapo-
ration number 72. Uses: additive to process liquors of
all kinds as a defoamer; spotting agent (for varnish, oil
and tar stains, etc.); solvent for cationic dyes.

Amylases, (Gr.: amylum = starch) - Enzymes of
the polyase family from plants, animals and bacteria
(malt, pancreatic and bacterial diastases) which break
down starch via dextrine into soluble maltose (starch
degradation). Mixtures with lipases and proteases are
also used in starch desizing agents. All amylases are
only effective in the presence of monovalent anions

basis optimum pH | optimum temperature
bacterial amylase | 6,8 75°C
pancreatic amylase | 6,8 55°C
malt amylase 45-55 60 °C

Tab.: Optimum effects of various amylases.
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Amylolytic

(e.g. chlorine ions). Not to be confused with > Amy-
lose. Amylases achieve their optimum efficiency, like
all enzymes, under specific conditions of temperature
and pH (see Table).

Amylolytic Property of starch-decomposing —
Enzymes

Amylopectin Constituent of the cell substance of
starch grains (— Starch).

Amylose The internal constituent of starch grains
(— Starch).

Anaerobic bacteria are bacteria which can live
in the absence of oxygen (so-called anaerobes) such as
typical saprogens which can also damage textiles.
Sewage sludge can be reduced to hydrocarbons (espe-
cially methane, CHy) in digestion towers with anaero-
bic bacteria under the exclusion of oxygen. Opposite
term — Aerobic bacteria.

Anaerobic biodegradation Biological decompo-
sition in the absence of oxygen. The question of the de-
gree of biodegradation of a surface active agent in the
environment points to the fact that a significant pro-
portion of surfactants found in waste water is already
eliminated by adsorption in the mechanical cleaning
stage with so called “primary sludge”. The slurry (pri-
mary and overflow sludge from the biodegradation
stage) usually ends up in the settling tanks, where it is
treated anaerobically and finally deposited, incinerated
or used as a fertiliser. In many of the areas of the envi-
ronment affected by surface active agents e.g. (sewage
plant) settling plants, septic tanks for domestic sewage,
soil and sometimes river sediments, anaerobic degra-
dation plays an important role in the whereabouts of
these substances in the environment. Doubtless, from
an ecological standpoint, there exists the additional

safeguard if surfactants are degraded not only aerobi-
cally but also anaerobically; thus it is assured that de-
composition into natural end products can occur under
all microbiological conditions.

Anaerobic respiration: organic substances are oxi-
dised to form carbon dioxide, carbon dioxide is re-
duced to methane (methane fermentation):

CH,O + !/,€0, —> CO, + !/,CH,

or

CH,0 — 1/,CO, + !/, CH,

With nitrate or sulphate:

2 CH,0 + NO; + 2H* - 2CO, + NH; + H,0
2CH,0 + SO; + 2H* > 2CO, + H,S + 2H,0

Decomposition is also a multi-stage process in the
anaerobic milieu in which many groups of bacteria par-
take consecutively. In particular in the settling towers,
carbon dioxide and methane, along with a relatively
small amount of biomass, form the main end products
of anaerobic decomposition. The final decomposition
of test substances can be followed from the generation
of these gases. Admittedly, there exists at the present
time no generally used standard test methodology, nev-
ertheless the measurements for a series of surfactants
are available on the basis of published test methods.
Whilst the available simulation test, valid only for '#*C
labelled compounds, represents a simple model of the
sewage decomposition stage, the “ECOTOC-Screening

ECETOC-Screeningtest 4C digestive simulation test?
surfactant test duration  fermentation “C-mark gas formation [% of Ao]

[d] gas formation  position “Co, “CH, in total

[% CO, + CH)]

anionic surfactants
sodium palmitate (soap) 22 88 C chain 39,9 56,6 96,5
LAS 49 0 ring 0,2 0,1 0,3
C,,-FAS 56 >90 C chain 55,1 46,6 101,7
C,,1,-FA + 2 EO sulphate 41 74 - - - -
a-methylester sulphonate (C, ) - - C chain 0,2 0,8 1,0
non-ionic surfactants
C,e1sFA+9 EO 38 >90 EO chainp 36,8 47,0 83,8
C,,, alkyl glucoside 42 97 - - - -
i-nonylphenol + 10 EO 84 20 - - - -
cationic surfactants
DTDMAC (C,,) - - C chain 6,7 8.2 <15°

a = test duration 4 weeks; b = Ci3-FA + 7 EO was tested; ¢ = gas formation due to test substance contamination

Tab.: Anaerobic decomposition behaviour of some surfactants under screening or simulation conditions.
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Test on Anaerobic Degradability” allows for the testing
of a wide range of substances. Just as with aerobic
screening tests, a positive decomposition result can def-
initely be carried over into practice on account of the
stringent requirements of this test (Table).

For a long time, the advantages (Biogas production,
no energy consuming aeration and a small slurry yield)
were unconvincing in comparison with the disadvan-
tages (a supposedly small substrate spectrum, little
slurry activity, an unstable process and small reactor
capacity). The main drawback lies in the long genera-
tion times of anaerobic micro-organisms in compari-
son with aerobic bacteria. Through the fixation of the
anaerobic biomass e.g. on sand, plastic beads or highly
porous glass, it has become possible to uncouple the
time spent in the decomposition reactor by the biomass
from that spent by the substrate. Thus, high space/time
yields are also achieved during anaerobic decomposi-
tion. Owing to the different optimum pH values of the
micro-organisms involved in anaerobic decomposi-
tion, further optimisation was achieved by the use of
2 stage plants.

Fig.: Fermenter for anaerobic effluent purification
(Hoechst).

1 = movement by pulsating circulation; 2 = insulation
against hear radication; 3 = heat exchanger; 4 = heat
supply by heat transfer from compost source; 5 = stack effect
aeration; 6 = sludge discharge; 7 = effluent (liquid phase);
8 = biogas; 9 = purified effluent; 10 = compost.

Thus, today the anaerobic purification of industrial
effluent is proving to be of interest. The fermenter, rep-
resented in the diagram, is particularly suitable for ef-
fluent which contains predominantly acetic and formic
acids. The apparatus has a purification capacity of 16.4
tonne CSB/day (Chemical acid requirement/day) and
produces up to 11000 Nm? Biogas with a methane
content of 53%.

Analysis

Various micro-organisms are involved in the anaer-
obic decomposition of organic substances. The first
step in decomposition, which is mostly managed by
fakultativen anaerobes, leads to the formation of fatty
acids (Acidogenesis). With further decomposition ace-
tic acid appears (Acetogenesis) along with carbon
dioxide and hydrogen. The micro-organisms involved
up to this stage of decomposition favour a slightly acid-
ic environment. In the third stage of decomposition,
Methanogenesis, acetic acid is broken down into meth-
ane and carbon dioxide on the one hand and on the oth-
er hand a portion of the carbon dioxide is reduced to
methane by the hydrogen that has been formed. The
methane forming bacteria function best in a neutral
environment. Anaerobic decomposition is purposely
carried out at 35°C and without light. —: Aerobic deg-
radation; Methanation in the biogas process.

Anaerobic fermentation Anaerobic bacteria can
reduce sewage sludge to hydrocarbons, particularly
methane (CH,), under exclusion of oxygen in digestion
towers.

Analog digital control Hybrid control, or analog
to digital control, is referred to when a — Digital con-
troller operates as a master controller on an underlying
analog cycle sequence. The dynamic behaviour is de-
termined by an analog control circuit, to which a digital
correction value is connected in order to achieve a high
degree of long-term constancy.

Analogue computer A computer that performs
computations (e.g. summation, multiplication and inte-
gration) by manipulating continuously varying physi-
cal quantities, commonly voltage and time. The varia-
bles are analogues of the quantities involved in the
computation. Used in the design of computer models
for dynamic systems.

Analogue displays Electrical equipment (direct
reading instruments) which function according to the
analogue principle. Physical systems are thus anala-
gous to each other if they can be described by the same
mathematical relationship.

Analogue output Functional part of the input and
output system of a process control computer. Used to
transmit signals to an output. The signals may be fur-
ther modified by analogue processes and are suitable
for use in set value transmitters, analogue recorders,
regulating units etc.

Analogue to digital converter (ADC). Encoder,
functional unit for the conversion of analogue signals
into digital signals.

Analysis The breaking down of chemical com-
pounds resp. the identification of individual compo-
nents, either according to their type = qualitative (e.g.
from hydrochloric acid HCI into hydrogen and chlo-
rine) or their amount = quantitative (e.g. from 36,50 g
HCl into 1,01 g H + 35,5 g Cl). Analysis involves the
application of chemical procedures, frequently in the
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Anaphe silk

presence of an indicator (— Titration) in which precipi-
tates and colour reactions are obtained that are charac-
teristic for each element. The various analytical proce-
dures can be subdivided into e.g. —>: Gravimetric anal-
ysis, Colorimetry, Complexometry, Volumetric analy-
sis, etc.

Anaphe silk (African silk), = Wild silk, pro-
duced by a silkworm of the Anaphe family (Africa)
which feeds on fig leaves. Groups of these caterpillars
build large nests inside which they make their individ-
ual cocoons. The nests and cocoons are made entirely
from silk. Anaphe silk is very fine and is processed
into bourrette and schappe silk.

Anatase One of the three naturally occurring
forms of — Titanium dioxide. Used as a white pigment
in textile printing.

Anatolian carpets (Turk.: Ana-doli = eastern
country). Oriental carpets originating from the interior
of Asia Minor. They are mostly based on large geomet-
ric designs with highly stylized plant motifs in vivid,
fresh colours. Figural motifs are absent. The principal
regional varieties are: Bergama, Brussa, Dermirschi,
Ghiordes, Hereke, Kayseri, Konya, Kula, Ladik,
Mekri, Milas, Mudjur, Nigde, Panderma and Yuruk
carpets.

Anchor-coating Used with woven cord fabrics
for anchoring the pile on the underside in order to pre-
vent the yarn loops from being pulled out when cut
open, by means of stiffening agents which are applied
on the back by brush.

Andanthron — Anthrone.

Anellation (Lat.: anellus = small ring). The term
is used e.g. in dye chemistry, to describe anellated
carbonyl compounds and anellated ring systems
(synonym for condensed ring systems), when 2 carbon
atoms lying next to each other together form part of
2 neighbouring rings, e.g. as in > Naphthalene and an-
thracene.

Anemometer (Gr. anemos = wind). Measuring
instrument for air velocity, air quantity and gas flow.

Angle blade Used for applying the lacquer layer
in = Screen production.

Angora Woven or knitted fabrics produced from
angora wool. Fabrics composed solely of blends con-
taining these animal hairs are also often falsely de-
scribed as angora. Used for high quality outerwear,
knitwear and hand-knitted articles.

Angora goat hair - Mohair.

Angora rabbit hair Hair of the angora rabbit,
cultivated in Europe and East Asia, can be counted
amongst the finest of the = Animal hairs. The annual
yield amounts to 250 g of hair per rabbit from 3 to 4
shearings. The hair is mostly pure white, lustrous and
silk-like (specific gravity 1,1-1,2). The coarse hair
content, which is responsible for the fluff, amounts to
approx. 2,2%. Hair thickness approx. 12,7 um, tensile
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strength approx. 20 cN/tex., elongation at break ap-
prox. 38%, thermal retentivity approx. 50-70%. The
fibres are obtained by shearing or combing. Angora
hair has a high thermal retentivity due to the internal
air-containing medulla (Fig.1) and is also very soft,
light and free of pigment.

cuticle
medulla

radial cortex
excrescence

air-containing
pith chambers

pith partitions

spherical supports

membrane
between
cortex

and medulla

cortex cells

Fig. 1: Angora fibre morphology.

For technological reasons, these fibres are frequent-
ly spun with wool, a proportion of synthetic fibre or
with cotton. Chemically, angora is a keratin fibre. The
polypeptide chains of angora keratin are composed of
approx. 20 different amino acids (see Table).

general formula HOO—(I)H—R formula of angora aminoacid
of aminoacid NH the residue R content [%]
cystine -CH5-S-S-CH2-CH(NH,)-COOH 14,96
glutamic acid -CH,-CH ,-COOH 13,56
arginine —CHg-CHz-CHz-NH-I(P-NHz 10,33
NH
serine -CH,OH 7,62
leucine -CH,-CH-(CHg)2 7,46
(|3H2 —(I:Hz
roline HOOC-CH CH
p TN 2 6,97
1
H
aspartic acid -CH,-COOH 5,89
threonine -CH(OH)-CH3 4,85
glycine -H 4,79
lysine -CH,-CHy-CH-CHo-NH, 4,59
tyrosine -CHy-CgH4-OH 3,78
valine -CH-(CHg3)2 3,50
phenylalanine -CHx-CgHs 3,08
alanine -CH3 3,01
isoleucine -CH(CHj3)-CH2-CH3 2,71
histidine -CHZ-%-NH\ CH 2,65
CH-N#
citrulline -CHy-CHp-CHo-NHCONH,. 0,27
methionine -CH,-CH»-S-CHg 0,00

Tab.: Aminoacid composition of angora hairs.



Fig. 2: Angora fibres in cross-section (magnified approx.
500 times).

Angora fibres consist of 3 main components (Fig. 1):

1. Cuticle: 0,3-0,4 pum thick, makes up 10% of the
fibre weight. The typical arrangement of scales on
the fibre surface can be described as chevron-struc-
tured (Fig. 3); they have a protective function, i.e.
to prevent the penetration of foreign matter into the
fibre interior.

2. Cortex: composed of microfibrils and matrix.

3. Medulla: depending on fibre type, the medulla is
represented more or less frequently. It can be con-
tinuous or discontinuous and occurs only in fibres
with a g > 10 pm. In correlation with the diameter,
the medullation increases in form so that the fibre
can be marked with one or several rows.

In cross-section the fibres do not have a round, but an

H, V or Y shape (Fig. 2). The longitudinal section (Fig.

3) reveals the scale structure of the angora hair.

Fig. 3: Longitudinal view of angora fibres
(magnified approx. 1000 times).

Angstriim A), Angstrém unit; 1 A = 1010 m.
Named after the Swedish physicist A. J. Angstrém
(1814-1874). A unit formerly in common usage within

Aniline black

the range from 1 A to approx. 1000 A principally for
the measurement of molecular and fine internal fibre
structures. Nowadays replaced in the metric system by
the nm = 10-° m, or the um = 10 m.

Anhydride, water-free compound, e.g. from
methanol CH;OH = methyl ether (CH;),0. The term is
mainly used today for — acid anhydrides.

Anhydrous phosphates Identical with — Phos-
phate, condensed.

Anilides are derived from — Aniline, in which
one hydrogen atom of the amide group is replaced by
an organic acid group, e.g.:

aniline — HzNO
= | A OH
AN % @(R)

CO — HN

(naphthol AS base type).

Aniline (aniline oil, phenylamine, aminoben-
zene), C¢gHsNH,, MW 93, density 1,0265, b.p. 182°C.
A constituent of coal-tar. In the pure state, a colourless,
oily, highly hygroscopic liquid with a sweetish odour
which turns brown on exposure to air. Hazardous
blood and nerve poison which can be absorbed through
the skin and via the lungs (MAK value = 8 mg/m3,
which corresponds to the odour threshold). Aniline is a
weak base and forms salts with strong acids, readily
soluble in aqueous solutions and miscible in all propor-
tions with alcohol, ether and benzene. Aniline is the
parent substance of the first synthetic dye (1856).

Aniline black (single-bath black, oxidation black,
steam black, hanging black, Prud’homme black, prussi-
ate black, Koechlin’s black, diphenyl black). Insoluble
oxidation dye from — Aniline, produced on the fibre
(mostly cotton, less frequently wool/cotton unions)
from individual soluble components. Chlorates and
chromates are used as oxidizing agents and ferrocya-
nides, ammonium vanadate and copper salts as oxygen
carriers. During development of the black, acid is liber-
ated which, under inappropriate processing conditions,
can cause damage to the fibre. Aniline black is one of
the most beautiful blacks and is unsurpassed in depth
and bloom. Shifts in tone towards green can occur on
storage. Process variants:

I. Single-bath application (single-bath black) of a
mixture of dissolved aniline salt, mineral acid and a
chromium salt. Aniline black is gradually built-up on
the fibre during the course of dyeing.

II. By subsequent oxidation (oxidation black, hang-
ing black) of goods, impregnated with aniline salt, oxi-
dizing agent, hygroscopic agent and oxygen carrier us-
ing dichromate/sulphuric acid.
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Aniline black fastness properties

III. By subsequent steam development (steam
black) of goods, padded with aniline salt, yellow prus-
siate of soda and sodium chlorate. Only used for textile
printing (in resist printing).

IV. Diphenyl black, produced by padding the black
base followed by oxidation with sodium chlorate/oxy-
gen carrier. Diphenyl black is free of the disadvantages
associated with methods I-IIT above, namely, fibre
damage and “greening” on storage of dyed goods.

With the exception of variant III, the other methods
are no longer of any practical significance. A full
handle accompanied by an increase in weight of up to
approx. 10% is typical for goods dyed with aniline
black. It is mainly used as the cheapest black with the
highest fastness on cotton, dyed in hank form or in the
piece. Its importance has now declined, however, in
favour of sulphur black. Other applications on hank
yarns, piece goods and knitgoods for stockings, linings
and umbrella fabrics. Direct or sulphur dyeings are fre-
quently overdyed with aniline black to achieve higher
rub fastness.

Aniline black fastness properties Aniline black
has excellent all-round fastness properties (including
colour fastness to light, air, weathering, washing and
alkaline perspiration). It is however sensitive to chlo-
rine, which causes the shade to turn brownish. Aniline
black produces blacks of the highest fastness on cot-
ton. Single-bath black: has lower fastness properties,
especially the colour fastness to rubbing and “green-
ing” during wear (exception: diphenyl black).

Aniline black on the fibre, tests for —: Paraffin
test for dyeings on cellulosic and protein fibres; Chlo-
rine test for dyeings on cellulosic fibres; Chrome test
for dyeings.

Aniline dyes Any of a large class of synthetic
dyes made from intermediates based on or made from
aniline. The term is still in use for individual brands.

Aniline salt (aniline hydrochloride), C¢cHsNH,—
HCIL, MW 129,5. Colourless, large crystalline plates or
lumps which turn dark green on prolonged storage,
m.p. 192°C, readily soluble in water and alcohol. Of-
ten contains free hydrochloric acid. May be identified
by the production of a green colour with methyl violet
test paper.

Aniline sulphate test, for the identification of
hemp resp. jute fibres: Place the fibres in a 1:20
solution of aniline sulphate (on a boiling water bath)
for 20 min., rinse and dry. The fibres are stained a) pale
yellow = hemp, or b) intense golden yellow = jute.
Pure cellulosic fibres (including linen) remain un-
stained.

Animal colloids Stiffening agents such as
—: Glue, Gelatine, Casein, used for sizes and finishes.
— Colloids.

Animal fibres — Natural protein fibres.

Animal glue - Glue.
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Animal hair fibres Angora, cashmere, mohair
and other fine animal hair fibres (—> Natural protein
fibres) occupy a significant place among textile fibres
and play a considerable role in the fashion sector

(Fig. 1).

ANIMAL HAIRS
| | |

goat family rabbit family | | camel family

I goat hair rabbit hair —{ llama

— cashmere angora — alpaca

— mohair — guanaco

~| cashgora — vicuna
camel hair-

Fig. 1: Survey of the best known animal hairs which play
a role in the textile sector.

In relation to world textile fibre production, howev-
er, the proportion of rarer animal hair fibres (excluding
wool and silk) is very small (Table 1). The incentive to
use these “luxury fibres” (rarer textile fibres) is due, on
the one hand, to the commercial advantages of these
materials such as, e.g. extreme softness, fineness and
consequent low weight, as well as their rarity value
and relative freedom from competition since fine ani-
mal hair fibres are of limited availability and they are
able to justify a high price because of the general diffi-
culties involved in their production. Moreover, a con-
tinuous trend towards the use of natural fibres in the
apparel and home textiles sectors has been apparent for
some years now. World production of the rarer animal
hair fibres, as well as some specific data on these fi-
bres, is given in Table 2.

production | percentage

x 1000 tonnes [%]
cotton 18 122 49,55
synthetic fibres 13758 37,62
regenerated cellulose fibres 2833 7,75
wool 1753 4,79
silk 63 0,17
rare animal hairs 42 0,12
total 36 571 100

Tab. 1: World production of textile fibres (1987).



Animal hair fibres

Tab. 2: World production ) ) ) ) ) ) . .

. . fibre animal species fibre fibre price origin world | production
of high-grade animal diameter| length class production|  trend
hairs (1987). (um) [mm] [£/kg]* [tonnes]

* varies with the . . ) i
situation on the angora angora rabbit 11-15 | 25-50 20-30 | China . 8 500 | increasing
. . South America
international currency France
market. vicuna llama vicugna 1020 | 30-50 | 150-200 | Peru 50 | directly
guanaco Chile processed
cashmere cashmere goat 15-19 | 25-90 35-70 | China 5000 ditto
Mongolia
Iran
Afghanistan
Russia unknown ditto
Australia 2000 | increasing
New Zealand
fine sheep 17-22 | 50-60 6-10 Australia 100 000 | konstant
wool New Zealand
South Africa
yak cow 19-21 | 30-50 15 Tibet unimport. | constant
China
Mongolia
cashgora angora and 19-22 | 50-60 8-20 New Zealand 200 | increasing
cashmere goat Australia
camel hair | camel 18-26 | 29-120 10-12 | China 2000 | constant
Mongolia
alpaca llama vicugna 22-25 75 12-15 | Peru 4 000 | increasing
llama Chile
mohair angora goat 24-40 | 75-100 6-18 South Africa 22 000 | increasing
Texas
Turkey
Australia
Argentina

I. Rabbit hairs: > Angora rabbit hair is mainly used
for high quality outerwear, knitwear, and hand-knitted
articles. In the Federal German Republic the fibres are
obtained by shearing and in France by plucking; the
fibres are pigment-free, fine and supple, light and lofty.
Because of their high warmth retention they may be
beneficial to persons suffering from rheumatism.

II. Goat hairs: cashmere (cashmere goat) is used for
scarves, blankets and fine outerwear fabrics. Depend-
ing on the provenance, a distinction is made between
natural white, grey-beige, and brown cashmere, of
which natural white cashmere is the rarest and most
expensive quality. After combing, sorting, blending
and washing, the long coarse hairs are separated from
the fine downy hairs by means of a laborious depilato-
ry procedure and the latter are further processed. The
depilation of cashmere is based on a modified carding
and combing process which often reduces the weight
of the fibre by more than half. > Mohair (angora goat),
which is obtained by shearing, is used in high quality
wovens and knits and, in the form of worsted materi-
als, for travel rugs, ladies’ outerwear, and hand-knit-
ting yarns in blends with wool. Mohair is a cool fibre
which is comfortable in wear, crease-resistant, and
possesses a silk-like lustre. Kid mohair, which is the
fine wool of the young angora goat, is highly favoured
in lightweight tropical clothing. > Cashgora is hair
from the downy undercoat of the cashgora goat which

was originally produced by crossbreeding female cash-
mere and male angora goats in New Zealand.

III. Llama-type fibres: —: Alpaca and llama are
likewise obtained by shearing and are mainly used in
their natural colours of white, cream, beige-brown and
grey-black, for the production of cloths, apparel fab-
rics, high quality lightweight blankets and knitgoods.
Vicuna and guanaco are the rarest animal hair fibres of
this group and are supremely fine and soft. They are
used on a limited scale in the production of high quali-
ty textiles.

IV. — Camel hair: the camel has an outer coat of
dark, coarse hairs that may reach 30 cm or more in
length, which are difficult to spin.These fibres are used
in felts and blankets. Beneath the outer coat is a downy
undercoat of fine soft hair 2.5-15 cm long. This camel
hair undercoat is the really valuable part of the fleece
and is as soft and fine as merino wool. These fibres are
used for blankets, ladies’ outerwear, loden and coat
fabrics either alone or in blends with wool.

Fine animal hair fibres are frequently used in
blends with wool, silk, and/or synthetic fibres to
achieve particular effects with regard to shade, soft-
ness, lustre and handle, as well as improved technolog-
ical properties and strength.

The growing interest of the consumer in high quali-
ty textiles produced from fine animal hair fibres and
their blends, as well as the desire for labelling such
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Fig. 2: REM photograph of a vicuna hair.

textiles to distinguish between wool and the higher
quality animal hair fibres, was decisive in encouraging
research aimed at the development of unambiguous an-
alytical methods capable of characterizing these fibres.
Fabrics containing blends of fine animal hair fibres are
associated with higher quality textiles by the consum-
er. Blending of pure virgin wool with up to 20% of fine
animal hair fibres is permitted by the International
Wool Secretariate for the purposes of the Woolmark
having regard to country-specific circumstances.

The application of electron microscopy (Figs. 2—4),
chemical protein methods, as well as DNA analysis
have provided the means for reliable identification of
rare fibres as well their finishing treatments, and made
the precise characterization of such textiles possible.
Increasing efforts to breed finer and finer lambswool
and merino qualities could pose a competitive threat to
highly expensive, fine animal hair fibre varieties in fu-
ture.

Animal hair fibres are mainly composed of keratin,
a mixture of closely related structurally-bound proteins
with a high cystine content. The keratins are localized

Fig. 3: REM photograph of camel hairs.
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in the exocuticle and macrofibrils of the cortex. From
its morphological structure, the merino wool fibre is
representative of a typically fine wool quality; it has a
thin cuticle, contains the cortex as its main component,
and the fibres are not medullated. By contrast, the fine
animal hair fibres have a different morphology; they
are often highly medullated to a greater or lesser de-
gree, and the cuticle can consist of several layers.

The proportion of medullae influences the cortex
structure and, as a consequence, also the hair properties.
Medullated hairs are stiffer than unmedullated ones, and
exhibit variable dyeing behaviour. The fibre diameter,
shape of cross-section, surface structure (scale struc-
ture) and the dyeing behaviour of animal hair fibres
have an influence on the shade obtained in dyeing.

Fig. 4: REM photograph of an alpaca hair.

Photomicrographs of fine animal hair fibres clearly
reveal the different fibre structures which must be re-
sponsible for their variable behaviour in finishing
processes. Thus cashmere has a similar structure to
wool. Mohair is partly medullated and oval to round in
cross-section. The fibre has a lustrous surface and ap-
pears deeper in shade than wool after dyeing due to its
surface reflection. The air-filled medullations in ango-
ra produce a different light refraction than wool (opti-
cal phenomenon) as a result of which light is reflected
from the air enclosed in the medullated regions. As a
result, the fibres appear much paler after dyeing in
comparison to those without medullae. Fibres of this
type, which have very marked medullae, contain insuf-
ficient cortex to take up adequate amounts of dye. The
more or less large proportion of coarse and short bris-
tly hairs, which are difficult to process and dye, and
which, as a rule, remain paler in shade after dyeing,
must also be taken into consideration. On the other
hand, however, even the short bristly hairs (e.g. mohair
or reindeer hair) are also used to advantage in blends
for the production of special effects (Flensberg and
Hammers).



Animalization Treatment to confer wool-like
properties on regenerated cellulosic fibres with the aim
of developing an affinity for wool dyes. Achieved by
making suitable additions to the spinning solution (e.g.
proteins, glue, casein, gelatine) or, alternatively,
through the addition of, or an aftertreatment with,
ethyleneimine and finally carbon disulphide (CS,).
Another technique involves a causticizing treatment
with a 25% caustic soda solution containing an addi-
tion of f-aminoethylsulphuric acid.

Anionic Salts dissociate in water to give a posi-
tively charged hydrated cation and a negatively
charged hydrated anion so that such solutions are elec-
trically conductive. If, in the presence of an anode or
cathode (direct current) the anions and cations migrate,
they are active, i.e. they have an affinity for each of the
opposite poles: anions migrate to the positively
charged pole and are therefore anion-active (anionic).
Opposite term — Cationic.

Anionic-cationic compounds — Electrically neu-
tral compounds.

Anionic dyes — Dye ions.

Anionic exchanger — Ion exchanger.

Anionic retarders are retarding agents with dye
affinity and are used in the dyeing of polyacrylonitrile
fibres with cationic dyes. = Retarders.

Anionics contraction for anionic active — Sur-
factants (Anionic surface active agents).

Anionic surface-active compounds —> Surface-ac-
tive compounds, having one or several functional
groups which ionize in aqueous solution to form nega-
tively charged organic ions that are responsible for sur-
face-activity.

Anionic surfactants
active — Surfactants.

Anions — Jons.

Anisomorphic (Greek: an = not, isos = equal,
morphe = shape/form), non-uniformly configured, in
contrast to — Isomorphic.

Anisotropic (Gr.: an = not, isos = equal, tropos
= direction), having different properties in different di-
rections, e.g. the capacity of a dye in solution to dye
only the fibre surface or only certain internal regions
of the fibre due to various reasons (fibre structure,
fibre damage, dye characteristics, etc.). See also = Iso-
tropic.

Annealing Common term for the effect of moist
heat on wool fabric. After-stretching of synthetic fibres
and monofils mainly at high temperature (different de-
pending on fibre type, use etc., dry, in steam, hot water
etc.), aimed at improving orientation, as is particularly
important for tyre cord ply yarns, e.g. by increased tear
strength (in the case of polyamide filaments from
about 44 to 70-80 cN/tex) and reduced elongation at
break (from about 22 to 12%).

Anode —: Electrode; Electrolysis.

Surfactants that are anion-

Antagonistic

Anodic oxidation A problem encountered e.g. in
yarn package dyeing machines. Metal dye tubes or
package spindles become oxidized through the anodic
action of two different metals used in the dyeing ma-
chine construction, thus causing a higher consumption
of reducing agent in vat dyeing or premature oxidation
of vat dyes. Rarely occurs nowadays due to the fact
that dyeing machines are, without exception, con-
structed from stainless steel.

Anomaloscope An optical instrument for the
testing and classification of anomalous and defective
colour vision. It consists, in principle, of a direct-
vision spectroscope. The examination involves the
mixing of two spectral colours on an illuminated matt
surface and matching the result with a third; i.e. the
standard anomaloscope presents two halves of a circu-
lar field in contact. The lower half of the field consists
of relatively pure yellow light connected to a dial
which varies brightness only. The upper half of the
field is filled with a mixture of two lights, red and
green, the ratio of which can be varied by a second dial
all the way from pure red to pure green. The testee is
asked to obtain a perfect match between the two
halves. The respective deviation in the amount of yel-
low used to obtain a match indicates the degree of
anomalous colour vision. The anomaloscope provides
reliable information on colour discrimination ability
and suitability for colour matching in dyeing, etc.
(screening test for new entrants to the colour using in-
dustries, career advice, etc.).

Anomalous colour vision (colour anomaly), con-
genital — Defective colour vision, which manifests
itself as deviant = Colour vision. Two main types of
anomalous colour vision can be distinguished: Individ-
uals with a weakened sensitivity to mid-band wave-
lengths (green) are described as deuteranomalous tri-
chromats and those with a weakened sensitivity to long
wavelengths (red) are described as protanomalous
trichromats. In colour matching work, the former type
require more green to produce a colour match with yel-
low than individuals with normal vision whilst the lat-
ter type require more red.

Anormal fibre (wool) Originating from sick ani-
mals, displays anomalous thickening and necking.

ANSI, abbrev. for: American National Standards
Institute, New York — Technical and professional or-
ganizations.

ANS unit A colour difference unit in the — Col-
our difference formula of Adams, Nickerson and
Stultz.

Antagonism A term used in environmental pro-
tection to describe the total effect of two harmful pol-
lutants which is less than the sum of the individual pol-
lutants. > Antagonistic.

Antagonistic (Gr.), contrary, the combined effect
of mutually opposed influences. Antagonistic effects
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Anthracene

are encountered in textile finishing when, e.g. water-
repellent finishes are applied to textiles that are not
free of wetting agents.

Anthracene is a linear condensed homocyclic
hydrocarbon. It forms colourless plate-like crystals
which sublime readily and have a blue-violet fluores-
cence. Used in the manufacture of > Anthraquinone,
the parent substance of many synthetic dyestuffs.

Anthranol — Over-reduction.

Anthraquinone, C;4;HgO,, MW 208. Oxidation
product of - Anthracene. Outstanding reduction cata-
lyst which increases the activity of reduction products
(sulphoxylates). Used in the discharge printing of cati-
onic dyes, naphthols, mordant dyes and bromoindigo.

Anthraquinone dyes are derived from the parent
compound — Anthraquinone, and belong to the quino-
noid class of dyes. Simple anthraquinone derivatives
are coloured when at least two further donor substitu-
ents (-OH, —NH,) are present in addition to the
basic anthraquinone structure. The more donor substit-
uents that are available, the greater the adsorption of
light in the long wave region of the spectrum. Quinone
dyes based on the parent anthraquinone structure
include disperse and mordant dyes, water-soluble qui-
none dyes, quinonoid vat dyes (Indanthren), acid, di-
rect and reactive dyes.

The following systematic classification of some
historically important anthraquinone dyes also in-
cludes details concerning their derivation:

I. Chain-substituted and chain-linked anthraqui-
none derivatives:

a) Acylaminoanthraquinones:
— C.I. 61725 (F. Nolting, W. Wortmann, 1906; J. Dei-

net, 1909); Bayer; from the condensation of 1,5-di-

aminoanthraquinone with benzoyl chloride.

o wco{)

@ CO—NH O indanthrene yellow GK
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— C.I. 65410 (K.-H. Mayer, H. Hopff, A. Krause,
1925); BASF; from the acylation of 1-amino-an-
thraquinone with isophthaloyl chloride in dichlo-
robenzene at 145°C.

NH— CO CO—NH O

m indanthrene yellow 5 GK

b) Anthraquinonylaminotriazine:
— C.I. 65705 (1921); Ciba; from the condensation of
cyanuric chloride with 2 mol. 1-amino-4-methoxy-

anthraquinone.
o] HN NH 0
*
O  OCH; HcO O

cibanon orange 6R

— C.I. 65710. Cibanon Red G. Chemical structure as
for C.I. 65705 above but with an NH, group at-
tached to the cyanuric ring in place of chlorine.

¢) Anthraquinonylamine or anthrimide:

— C.I 65205 (M.-H. Isler, F. Kacer, 1907); BASF;
condensation of 2,6-dichloroanthraquinone with 2
mol. 1-aminoanthraquinone in the presence of cu-
prous chloride and sodium acetate in nitrobenzene
solution.

o indanthrene orange 7RK

II. Derivatives of anthraquinone with a fused ring
structure:

a) Anthraquinone-thiazole:

— C.I. 67110 (H. Schlichenmaier, L. Berlin, E.
Berthold, 1938); condensation of 1-amino-4-nitro-
2-anthraquinonecarboxylic acid with 2-amino-3-
chloroanthraquinone. From the mercaptan, cyclize,
reduce and acylate with m-trifluoromethylbenzoyl
fluoride.




(0]
NH, O
N
O‘OQHC‘O
S~
(6]
NH O
|
indanthrene blue CLB co
CF;

C.I. 67 300 (M.-H. Isler and E. Kacer, 1912); BASF,
. Reflux 2,6-diaminoanthraquinone, benzotrichloride
and sulphur in naphthalene.

. Condense  2,6-diamino-1,5-dimercaptoanthraqui-
none with benzaldehyde in sulphuric acid.

. Condense 2,6-diamino-1,5-dichloroanthraquinone
with benzaldehyde and sulphur.

. Convert 2,6-dibenzamidoanthraquinone to the imi-
nochloride (2,6-bis (a-chlorobenzylideneamino)
anthraquinone), then sulphurize with sulphur and
naphthalene or with aqueous sodium sulphhydrate
and close the thiazole ring with chlorosulphonic

acid.
0 S—C@
- g
LTI
Sing

anthracene yellow GC

(b) Anthraquinone-oxazole:
— C.I. 67000 (M.-A. Kunz, G. von Rosenberg, E.

Goffarjé, 1926); condensation of I1-nitro-2-an-
thraquinonecarbonylchloride with 2-amino-3-hy-
droxyanthraquinone in o-dichlorobenzene (pyri-
dine, 140°C, 5 h) to the carbonamide; oxazole ring
closure in 90% sulphuric acid, 90-105°C, 2 h. Sub-
stitution of the nitro group in 15% ammonia at
125°C, 12 h.
NH, O

(6]
N
T
O/
o x

indanthrene red FBB o)

¢) Anthraquinone-carbazole:
— C.I. 71050 (E. Hepp, Frobenius, 1911); condensa-

tion of 4 mol. 1-aminoanthraquinone with 1,4,5,8-
tetrachloroanthraquinone in the presence of copper
and sodium carbonate in nitrobenzene at 205°C,
36 h. Cyclization of the pentanthrimide so formed
with aluminium chloride and sodium chloride at
160°C, 2-3 h.

Anthraquinone dyes

(6]
indanthrene khaki GG

d) Anthraquinone-acridone:

e)

C.I. 67900 (I.G. 1931); conversion of 2-methyl-1-
nitroanthraquinone to 1-amino-2-anthraquinonecar-
boxylic acid, condensation with aniline, cyclization
and chlorination.

Cl
Cl Cl

O HN
C
e
O Cl

indanthrene brilliant pink BBL

1

Anthraquinone-N-hydroazine or indanthrone:
C.I. 69800 (R. Bohn, 1901); BASF.

. 2-aminoanthraquinone is treated with potassium

hydroxide in the presence of KNOj, KCIO3, glu-
cose or a salt of an organic acid such as potassium
formate or acetate or a mixture of the two.
2-aminoanthraquinone is treated with potassium
hydroxide in the presence of ethanol and the mix-
ture exposed to air.

Condensation of 1-amino-2-bromoanthraquinone in
the presence of CuCl,.

Reduction of 8-nitro-1-anthraquinonesulphonic
acid to 8-hydroxylamino-1-anthraquinonesulphonic
acid. Conversion to indanthrone disulphonic acid
followed by desulphonation.

indanthrene blue RS

O HN I l
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Anthraquinone dyes

f) Flavanthrone:

— C.I1.70600 (R. Bohn, 1901); BASF.

1. Treatment of 2-aminoanthraquinone in nitroben-
zene with titanium tetrachloride or antimony pen-
tachloride at 100-175°C.

2. Treatment of 2-aminoanthraquinone with potassi-
um hydroxide in the presence of an oxidizing agent.

3. Conversion of 2,2°-biphenyldiamine into the diph-
thalimido derivative. Heat with aluminium chloride
and cyclize with sulphuric acid.

(0]
SO

| |

9804

0 indanthrene yellow G

g) Anthrapyrimidine:

— C.I. 68400 (M. Kunz, K. Koberle, 1931); I.G. Lud-
wigshafen; acylation of 4-amino-1,9-anthrapyrimi-
dine with p-chlorobenzoyl chloride in the presence
of pyridine.

2

i
O HNC—@C]

indanthrene yellow 7 GK

h) Acedianthrone:

— C.I 59500 (I.G., 1930); treatment of 2-chloroan-
throne with glyoxal sulphate, fusion with alcoholic
potassium hydroxide and treatment with sulphuric

acid.
(@)
ROSS
|

—C
||
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I
O

indanthrene red brown RR
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III. Anthraquinonoid dyes with a pyrene structure:
Pyranthrone:
C.I. 59700 (R.-H. Scholl, 1905).

. Elimination of 2 mol. water from 2,2”-dimethyl-

1,17-bianthraquinone by heating alone at 350-380°C
or with dehydrating agents at lower temperatures.

. Heat an aqueous paste of 2,2°-dimethyl-1,1"-bian-

thraquinone with or without the addition of ammonia
or salts at 230-250°C under pressure for 10-12 h.
Heat 2,2°-dimethyl-1,1 -bianthraquinone with alco-
holic potassium hydroxide.

Fuse 1,6-dibenzoylpyrene with aluminium chloride
and sodium chloride and pass in oxygen.

indanthrene gold

Anthanthrone:
C.1. 59300 (L. Kalb, 1913).
Bromination of anthanthrone.

. Ring closure of 1,1"-binaphthalene-8,8 -dicarboxy-

lic acid in sulphuric acid and bromination.
Bromination may precede ring closure in (2) above.

indanthrene brilliant orange RK

Dibenzpyrenequinone:
C.1. 59100 (G. Krinzlein, M. Corell, R. Sedlmayer,
1922)

. Ring closure of 3-benzoylbenzanthrone with alu-

minium chloride and an oxidizing agent.

. Ring closure of 1,5-dibenzoylnaphthalene in the

presence of sodium and aluminium chlorides.

indanthrene gold 0




a)

IV. Anthraquinonoid dyes with a perylene structure:
Dibenzanthrone or violanthrone:
C.1. 59800 (O. Bally, M.-H. Isler, 1904)

. Condensation of 9-anthrol with glycerol in the pres-

ence of sulphuric acid and fusion of the so formed
benzanthrone with potassium hydroxide.

Heat 4,4"-dibenzoyl-1,1"-binaphthyl with alumini-
um chloride.

Fusion of benzanthrone with potassium hydroxide
in the presence of glucose and an inert high boiling
solvent.

indanthrene dark blue BO

C.I. 59825 (A.-H. Davies, R.-F. Thomson, J. Tho-
mas, 1920).

. Methylation of the oxidation product of violan-

throne in nitrobenzene.
Fusion of 2-methoxybenzanthrone with potassium
hydroxide.

. Oxidation of benzanthrone with manganese dioxide

in sulphuric acid; condensation with alcoholic po-
tassium hydroxide and alkylation.
Methylation of 16,17-dihydroxyviolanthrone.

indanthrene brilliant green FFB

H,CO OCH;

Isodibenzanthrone or isoviolanthrone:
C.I1. 60000 (O. Bally, H. Wolff, 1906); BASF.

. Chlorination of benzanthrone and treatment with

alcoholic potassium hydroxide.
Heat benzanthrone with alcoholic potassium hy-
droxide in xylene, chlorobenzene or kerosine.

. Conversion of 3-chlorobenzanthrone into the corre-

sponding sulphide or selenide and reaction with
alkali.

isoviolet anthrone

Anthraquinone dyes

c) Perylene tetracarboxylic acids:

— C.I. 71140 (P. Friedliander, 1919); condensation of
3.4,9,10-perylene tetracarboxylic acid with p-chlo-
roaniline.

indanthrene scarlet R
Ol A e
et

V. Benzanthronoid vat dyes:

a) Thiobenzanthrone:

— C.I.70305 (B. Mayer, A. Pfannenstiehl, 1908).

1. Condensation of 3-mercaptobenzanthrone with
chloroacetic acid, fusion with potassium hydroxide
and oxidation.

2. Technical production: heat 4-methylbenzanthrone
with sulphur alone or preferably in the presence of
a diluent.

CLo=10)

C—C

SOSERGe®
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cibanon blue 3G

b) Benzanthronylpyrazole-anthrone:

— C.I. 70500 (K. Wilke, 1925); condensation of 3-
bromobenzanthrone with anthrapyrazole and melt-
ing the product with alcoholic potassium hydrox-
ide.

indanthrene navy blue R

S
3082689
R Ny

(6] O
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¢) Benzanthronylaminoanthraquinone:

— C.I. 69500 (H. Wolff, 1908); condensation of 3-
bromobenzanthrone with 1-aminoanthraquinone in
boiling naphthalene in the presence of sodium car-
bonate and copper oxide. Cyclization with potassi-
um hydroxide in isobutanol.

‘ NH 0
(¢} (¢}
indanthrene olive green
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Anthrenus beetle protection

VI. Naphthalene derivatives:

a) Naphthoylene-benziminazole:

— C.I. 71105 (W. Eckert, H. Greune, 1924)

1. Heat a mixture of o-phenylenediamine and 1,4,5,8-
naphthalene tetracarboxylic acid in glacial acetic
acid or pyridine solution.

2. Heat 1,4,5,8-naphthalene tetracarboxylic acid with
o-nitroaniline. Reduce the nitro groups and cyclize.

3. Treatment of N,N’-diaryl-1,4,5,8-naphthalene tet-
racarboxylic acid diimide with 2 mol. o-phenylene-
diamine.

A mixture is formed consisting of 40-45% of the cis

and 60-65% of the trans form. The mixture is heated

with ethanol and potassium hydroxide and the so
formed addition product is filtered and hydrolyzed
with water.

N
e
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indanthrene brilliant orange GR

b) Naphthoquinone:

— C.I. 56080, BASF; condensation of 5-aminobenzo-
o-phenazine-4-sulphonic acid with 2,3-dichloro-
1,4-naphthoquinone.

indanthrene

|
yellow 6 GD
N | N
=

Anthrenus beetle protection >~ Moth- and beetle-
proofing finishes.

Anthrimides Anthraquinone imines produced
from at least 2 = Anthraquinone groups linked by an
— Imido group. Anthrimide structures are present e.g.

in various Indanthren and Algol dyes, e.g. Indanthren
Orange 6 RTK:

O

PO
s

989 !

(¢}
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Anthrone Parent substance of a range of valuable
anthraquinonoid vat resp. Indanthren dyes which are
characterized by their high affinity for cellulose and,
for this reason, are dyed without salt by the IN method.

CO

H,Cq CeH,

N

CH,

As illustrated by the above formula anthrone, un-
like = Anthraquinone, possesses an anthracene mole-
cule with only one keto group (CO). The important
dye, dibenzanthrone, is derived from anthrone, e.g. via
benzanthrone, i.e. the excellent violet-blue dye Indan-
thren Dark Blue BO and as iso-dibenzanthrone, the
dye Indanthren Violet R extra, with its outstanding
fastness properties (both are perylene derivatives):

benzanthrone

dibenzanthrone isobenzanthrone
(indanthrene dark blue BO) (indanthrene violet R extra)

Instead of illustrating many other examples of this
type, it will suffice to mention andanthrone here, a
pyrene derivative which, in its chlorine and bromine-
substituted forms, yields vat dyes with vivid shades
and high light fastness:

(0} O

O“‘% Cl ?“‘% Br
Cl Br

O O

indanthrene brilliant orange GK  indanthrene brilliant orange RK

Anthropometry (Gr.: anthropos = human, met-
ron = measure), the comparative study of sizes and
proportions of the human body which are of impor-
tance, e.g. in > Method study.



Antiadhesives Special textile auxiliaries which
are used to prevent the adhesion of hosiery on metal
formers during the postboarding process (— Board-
ing). Also facilitates the rapid removal of hosiery from
formers. Typical commercial antiadhesives increase
the hosiery elasticity and also function as softeners.

Antibacterial - Bacteriostatic.

Antibacterial finishes (— Antimicrobial finish-
es). The application of products to textile fabrics capa-
ble of preventing the growth of various microorgan-
isms and which, therefore, also contribute to deodoriz-
ing. Such products are subdivided into > Bactericides
(destruction of bacteria) and bacteriostats (inhibition
of bacterial growth). In the literature there is often no
distinction made between these terms. Bactericidal fin-
ishes are hardly ever used for apparel since the neces-
sary auxiliaries are not compatible to the skin. These
finishes are of relatively minor importance for carpets.
Antibacterial finishes are effective not only against
bacteria but also against > Mycotoxins.

Antibacterial textiles The Institut Textile de
France in Ecully Cedex developed what are termed
“biotextiles”. In these textiles (Fig.) grafted with anti-
septic substances, the molecular chains with antiseptic
agents are grafted onto the parent polymers of the raw
material. The parent polymers are activated by electron
discharge. In the process they open up at certain sites.
The graft priming monomers are deposited at these
sites. The polymer chains propagated laterally impart
the bactericidal properties to the textile. The textiles
provide very quick-response bactericidal protection in
direct contact and this property is fully retained after
laundering. Applications for biotextiles include medi-
cal and surgical textiles plus interior furnishings for
the contract, hotel and office sector as well as in work-
wear for the pharmaceutical and foodstuff industries
and in speciality fields such as air filtration.

Antichlor

Antibiotics Biosynthetic or chemically-manufac-
tured substances which are capable of inhibiting or de-
stroying vegetable or animal microorganisms (penicil-
lin type). In the textile sector, “antibiotic auxiliaries”
are used especially for —: Bactericidal finishes, Fungi-
cidal finishes, etc.

Antichlor Any product which serves to decom-
pose residual chlorine on textile materials following
— Chlorine bleaching processes, as a result of which
oxidative damage to cellulose is avoided. A distinction
is made between antichlor agents used to eliminate re-
sidual available chlorine in the form of a) hypochlorous
acid and b) protein compounds (= Chloramines). Dur-
ing the course of a kier boil-chlorine bleach process no
significant amounts of a) are formed so that, in this
case, post-souring [NaOCl + 2 HCI — NaCl + Cl, +
H,0] followed by rinsing is sufficient. In cold bleaching
without an alkaline prescour, however, residual chlorine
of type b) is formed. There are consequently different
antichlor agents for a) [= post-souring, hydrogen perox-
ide], for b) [= sodium or potassium hydroxide, sodium
carbonate] and for a) and b) [= ammonia, sodium bisul-
phite, sodium hydrosulphite, sodium pyrosulphite, sodi-
um sulphite, sodium thiosulphate and sulphurous acid].
Antichlor treatment after a) + b) = cold rinse after chlo-
rine treatment, followed by treatment in 1-2 g/l cold bi-
sulphite for 15-30 min. then post-souring in the same
bath with 2 ml/l hydrochloric acid. The Ist phase of the
much more commonly used thiosulphate method results
in the formation of: sodium sulphate, hydrochloric acid
and sulphur [Na,S,0; + Cl, + H,O - Na,SO, + 2HCl +
S] whilst in the 2nd phase: sulphuric and hydrochloric
acid [S + 3Cl, + 4H,0 — H,SO,4 + 6HCI] are formed;
this being the origin of the obligatory final, thorough
rinsing treatment to remove residual acid. Neutraliza-
tion (as above) with hydrogen peroxide and soap under
hot conditions (= whites stable to storage).

[ Stage 1: polymer activation|

[ Stage 2: activated polymer |

electron beams

—t b b

polymer —

opened-up deposition sites
activated — N__
polymer

[ Stage 3: implantation of priming monomer|

CH,=CH-® monomer

aseptic —

priming monomer

[ Stage 4: Propogation of the side-chains]

[Stage 5: biotextile end-product |

Fig.: The chemical
grafting technique of
antibacterial
finishing.

graft reaction —*

®
®

anitseptic —- ®

® ’ fted pol
grafted polymer
side-chain ® ®
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Anti-cling finishes

Anti-cling finishes are applied to fabrics made
from synthetic fibres in order to prevent garments from
clinging to the body. Identical with = Antistatic finish-
es.

Anti-cockling treatment Elimination of possible
loop distortion in garment pieces made from combed
wool yarns during subsequent wet processing (— Chlo-
rine/Hercosett process) by treatment in boiling sulphite
or bisulphite solutions.

Anti-corrosive — Corrosion inhibitors.

Anti-crease finish - Resin finishing of cellulose
for reducing creasing tendency to the lowest possible
dimension.

Antidiazosulphonates play a role e.g. in combi-
nations with naphthols. In this case, they act as compo-
nents which are not capable of coupling of the type:

N
I
N —SO;Na

After printing, this structure undergoes rearrange-
ment due to the action of steam or light energy into the
syn-diazosulphonate which, from now on, is capable of
coupling with naphthols:

NaO;S —

such as takes place, e.g. in the formation of an insolu-
ble azo dye from the coupling of Rapidazol Blue IB
with Naphthol AS:

syndiazosulphonate

om0

Na03S —

OH
CO—NH

naphthol AS l

oDy
|

OH
CO—NH

+NaHSO;
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A remarkable property of compounds of this type is
that the all-important rearrangement reaction is also
initiated by the action of light. In this process, oxygen
carried along with the fabric can be activated by pow-
erful light energy, especially with the addition of sensi-
tizers, which then results in a photochemical rear-
rangement and coupling. This type of reaction forms
the basis of photographic printing.

Antidiazotates (isodiazotates). These products
were originally described as — Nitrosamines. They are
representative of fairly stable naphthol diazonium salts
(no longer capable of coupling) in solid form and are
derived from — Amines with very weak basic proper-
ties. As reaction products of alkalies (NaOH) on diazo-
nium salts they offer the advantage that the nitro-
samine necessary for coupling is only formed after an
acid treatment (— Naphthols in printing).

Principle:

CeHs —N + HCl — (KCI +) C¢Hs —N —= C¢Hs —NH
[ [
N

—OK N —OH

+ hydro-—>
chloric acid

N=0

antidi-
azotate

antidiazoic acid — nitrosamine

Antifelting finish The typical scale structure of
the wool fibre can be affected by means of different
processes so that it is no longer detrimental in terms of
felting. A distinction is drawn between various proc-
esses:

I. Subtractive process: in the exocuticle A, wool
scales are hydrophobic, whilst the endocuticle is
hydrophilic. Hydrophilisation of the exocuticle A by
oxidation of the 35% cystine there with hypochlorite
results in the oxidised outer fibre areas containing
cysteic acid being covered by a film of water when
they are washed. This water film results in neutralising
the ratchet effect (as the innermost parameter of the
felting process).

II. Additive process: masking the scales with poly-
mers (forming a film-like cover). The additive process
enables woven or warp knitted fabrics to be finished
from an aqueous or organic medium. Synthetic resins
are applied to the fibre by padding (or sometimes also
by the exhaustion process). Their action is mainly
based on the so-called “spot weld effect”, i.e. the poly-
mers, in condensing, glue the individual fibres together
at their contact points (unsuitable for tops), providing
good shrink-proof effects at low cost.

III. Combined process, like the = Hercosett process
for example.

The action of chemical antifelt finishing is there-
fore no longer explained merely by the morphological
degradation of the wool scales (= Wool felt), but also
by the introduction of ionised groups. The surface of
natural wool contains only a very few ionised groups,



and is hydrophobic, which produces very close fibre
contact in the aqueous felting medium. The formation
of ionised and hydrated groups in antifelt finishing
makes the fibre surface hydrophilic; at the same time,
an electric double layer is produced. Both factors to-
gether reduce fibre contact in the aqueous medium,
and prevent the longitudinal anisotrophy of the fric-
tional characteristics responsible for felting from being
effective on wool fibres (Fig. 1).

natural wool

hydrophobic

close contact
—

felt-free wool
4{’ hydrophilic
electrostatic repulsion

649\\{—?‘?\ i {,w o

[e= —» favoured direction of movement under
the effect of mechanical energy]

Fig. 1: Electrostatic relationships with natural and
antifelting finished wool in water.

Subtractive antifelting finish: mainly represents ox-
idative antifelting finish. The oxidative decomposition
reaction on main chains, cystine bridges and some oth-
er side chain remnants must be regarded in terms of the
different chemical composition of the morphological
components. Whilst the peptide group concentration in
all components is of about the same dimension, the
cystine content of the exocuticle is approx. 20%; in
contrast, the orthocortex contains only about 8%. The
Allworden reaction demonstrates the favoured reaction
of the chlorine with the scale cells. Chlorine penetrates
the intact epicuticle, and attacks the underlying layers.
Osmotic swelling results in the formation of external
blisters and scales. This explains the special position of
chlorine in antifelt finishing with its specific action on
the peptides in the exocuticle, which is expressed in se-
lective splitting of the peptide bonds near the tyrosine
remnants. The fragments are still high-molecular of
course, but water-soluble. Since they cannot pass the
epicuticle, they induce osmotic swelling of the scale
cells as soon as the fibre is immersed in water. Conse-
quently, chlorinated fibres have higher coefficients of
friction both in the tip and root directions, and reveal a
less pronounced differential friction effect (DFE) than
natural fibres. In practice however, this results not only
in plasticisation but also decomposition. In chlorina-
tion, the sulphur-rich cuticle proteins, which provide
soluble products, are preferably decomposed. The ami-
no acid compositions of proteins in chlorinating lig-
uors and exocuticle are coincident, but there is a whole
series of other hypotheses on the action mechanism of

Antifelting finish

oxidative antifelting finishes: the original hydrophobic
fibre surface becomes hydrophilic due to the introduc-
tion of ionic groups. At the same time, an electric dou-
ble layer is formed. This reduces fibre contact, increas-
ing the DFE. According to Speakman, the antifelting
effect of chlorine among other chemicals is explained
by the oxidative splitting of cystine bridges, and the
consequent reduction in wool fibre elasticity.

Additive antifelting finish: these processes operate
with polymers or prepolymerisates which cross-link
under specific conditions after being applied. Additive
antifelt finishing is effected therefore in two stages:

a) Polymer application (exhaustion or application

process);

b) Cross-linking reaction.

The polymers employed must therefore be soluble or
dispersible in their original form. The formation of
three-dimensional networks is supposedly of advan-
tage in obtaining effects fast to washing and dry-clean-
ing. Most effective antifelt finishing agents therefore
contain either a prepolymer or a cross-linking compo-
nent with a functionality of at least 3. Additionally, the
polymer must have a low brittle temperature in order
not to impair handle. Satisfactory tear strength plus
elasticity and the ability to swell must guarantee the re-
sistance of the polymer film to mechanical action. It
has been unequivocally established that cross-linked
polymers can provide acceptable antifelting effects
only through covalent bonds. For this reason, suitable
polymers contain reactive groups.

The most important additive antifelting finishes are
produced with the aid of a polyurethane polymer. This
finishing agent consists of a concentrated solution of a
polyether/polyurethane mixture with an isocyanate
content of approx. 4 weight percent in organic solvent.
The sensitivity to hydrolysis of the isocyanate group
necessitates application from an organic solvent. Fin-
ishing can be carried out both continuously and in
batch form. Cross-linking is effected by the action of
moisture or by steaming.

R-NCO + H;0 — R-NH; + CO; T

The formation of biuret and urea groups etc. can be
assumed.

0 0 I|{ 0 1|1
I I I
Ri—C—N—C—R, R;—N —C—N—R,
|
H

Biuret group Urea group

One water-soluble polyurethane for antifelt finish-
ing is the 50% aqueous solution of a prepolymeric
aliphatic polyurethane which contains a number of car-
bamy! sulphonate groups. This product is produced by
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Antifelting finish

the accumulation of sodium hydrogen sulphite on the
polyurethane isocyanate groups:

R-NCO + NaHSO3; - R-NHCOSO;Na®

Use from aqueous solution is possible with this
modification; cross-linking takes place in the alkaline
medium:

_ ~ 2-
R-NHCOSO; + OH" —~ R-NHCOOH + SOj

R-NHCOOH —+ R-NHj; + CO3

R;-NH; + R;-NHCOSO; — R;-NHCONH-R; + HSO,

The prepolymers are bonded to each other via the
urea groups. The water-soluble polyurethane is used
together with an acrylate or polyurethane dispersion,
since this combination has a synergistic effect. The
product is particularly suitable for the additive antifelt
finishing of fabrics and made-up products, adequate
felting resistance being achieved without prechlorinat-
ing.

Two exhaustion processes have been developed in
addition to the application process. With both process-
es, it is possible to cross-link the polymer as early as in
the finishing bath. This is necessary in finishing knit-
ted fabric, which is dried under gentle conditions in a
tumbler after a wet process, and then steamed for just a
brief period. The rate of exhaustion is controlled by the
temperature in the drip feed process, and, in the iso-
thermal method, via the salt concentration. Another
product is based on a 50% water-soluble polyurethane
prepolymer with carbamyl sulphonate groups, which
cross-links in the alkaline medium. In the interest of
greater production reliability and short processing
times, the following padding variants are recommend-
ed for piecegoods:

a) Condensation process: padding (80% liquor up-
take), drying (100°C), condensing (5 mins at
140°C), decatizing.

b) Wet cross-linking process: padding, rotational
dwelling (16 hours at 25 £ 3°C), rinsing/washing,
drying.

¢) Moist cross-linking process: padding, drying to
30-40% residual moisture content, rotational
dwelling (shorter than b), rinsing/washing, drying.

In the condensation process, the liquor contains cross-

linking agent, sodium hydrogen carbonate, the water-

soluble polyurethane, a polyurethane emulsion and a

silicone-based soft handle agent.
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CH, CH; CH;

n

Silicone elastomer

With identical polymer concentration however, the
handle turns out softer in the exhaustion process, a fact
which is attributable to migration during padded fabric
drying. Intensive rewashing and treatment with a sof-
tening agent should provide a remedy in this respect.
In the wet and moist cross-linking process, a starch and
cellulose-based thickening agent is added to the liquor,
a factor which should improve the cross-linking effect,
levelness, running characteristics and liquor uptake.
This thickening agent displays a certain extender ac-
tion, whereby the quantity of antifelting polymer can
be reduced. It evidently makes the handle harsher in
cross-linking with the polymer, but this can be com-
pensated by wet-on-wet finishing with silicone elas-
tomer I. The dwell time can be substantially shortened
by adding magnesium chloride. In comparison with the
condensation process, both the wet and the moist
cross-linking processes engender better antifelting be-
haviour.

Electron microcope photographs reveal adhesion
points between the wool fibres. A fibre immobilised in
this way can no longer move, and consequently no felt-
ing can take place. The reduced DFE plays merely a
subordinate role. The mechanical characteristics of the
polymer, its tear strength and also adhesion to the fibre
surface are of particular importance. The adhesion be-
tween polymer and fibre is occasioned by van der Waal
forces, electrostatic interaction and possibly by the
penetration of polymer segments into the scale cells.
The subject of covalent bonds between resin and wool
is controversial. It has however been shown that these
are not essential for a good antifelting effect.

Combined antifelting finish: this process consists
of a combination of additive and subtractive methods.
The most important combined process is doubtless the
Hercosett process, consisting of chlorination and addi-
tive resin application. Tops are mainly antifelt finished
by this process. The Hercosett polymer is obtained
from adipic acid and diethylene triamine with the addi-
tion of epichlorhydrin.

n [HOOC—(CH,),~COOH + H,N—(CH,),~NH—(CH,),~NH,]

—» _[CO-(CH,),~CONH-(CH,),-NH-(CH,),-NH],
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The epoxide groups and acetidinium cations al-
ready react during synthesis with the secondary and
tertiary amino groups, producing cross-links between
the polymer chains:

I I
CH, CH,
o |
X CH, X CH,
J | 4
H N—CH,—CH—CH,— N—CH,— CH—R
I I I
CH, OH CH, OH
I I
CH, CH,

In order to prevent uncontrolled additional cross-
linking, the reaction mixture is acidified, hydrolysing
the free epoxide groups. The product is a partially
cross-linked, but still water-soluble polymer which
contains acetidinium cations as reactive groups. The
operational sequence is as follows:

— acid prechlorination (NaOCl or Cl,),

— neutralisation and antichlorine treatment (Na,COj3
and NaHSO3),

— rinsing,

— resin application (polyamide-epichlorhydrin resin),

— softener application.

In top finishing, it is most particularly important that

the fibres are completely covered by a polymer film.

Uniform dissemination of the cationic polymer is made

possible by oxidative pretreatment, by which the criti-

cal surface tension of the wool fibre is increased, and

Antimetabolic substances

anionic groups are formed. Polyamide-epichlorhydrin
resin applied to the untreated wool has no effect on
felting tendency, because it is aggregated. The action is
explained as follows: the resin swells substantially in
water, and reduces the DFE, which is insignificantly
changed by the weak chlorination. Another theory is
that a water film on the swollen polymers reduces the
frictional differences in consequence of a lubricating
effect. The best results are obtained with combined an-
tifelting finishes; the washing test results on purely ad-
ditive antifelting finishes are worse (Fig. 2).

fabric shrinkage [%]

50 untreated
40

30

chlorination
20 pure synthetic resin
(handle hardly changed)

chlorination and
synthetic resin
X (handle somewhat changed)

30 60 0 120
— - effective washing time [mins]

Fig. 2: Fabric shrinkage over time of knitted test specimen
pieces in felt testing in accordance with DIN 54 321.

Antifoamers — Antifoams.

Antifoams In package dyeing as well as in sizing,
finishing and, above all, printing, problems can arise
due to the foaming of liquors or print pastes. Univer-
sally applicable antifoams as well as antifoams for spe-
cific applications are available based on a wide variety
of chemical types. Tributyl phosphate (TBP) in partic-
ular, is an excellent antifoam agent. In exceptionally
problematic situations, well-proven combination prod-
ucts are recommended, particularly in the case of print
pastes, where further valuable properties can be incor-
porated, e.g. to improve flow properties, prevent doc-
tor streaks and provide a simultaneous lubricating and
protective action on printing rollers and doctor blades
in roller printing. > Defoamers.

Antifoams in drycleaning are used in the form
of e.g. organic halogen compounds to overcome distil-
lation problems due to foaming which can be caused
by e.g. dissolved silicones from drycleaned articles.

Antifrosting agents Textile auxiliaries based on
alkylaryl polyglycol ethers for the prevention of —
Frosting.

Antifungal, generic term for — Fungicidal and
fungistatic finishes.

Anti-greying agents —> Antifrosting agents.

Antimetabolic substances block the formation
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Antimicrobial

of products important for the life of cell structures, e.g.
even the structure of bacteria cells (e.g. in — Bacterio-
static finishes).

Antimicrobial A term used to describe the action
of growth inhibition, or the destruction of, > Microor-
ganisms, e.g. as a property of man-made fibres which
have been spun with antimicrobial compounds (— An-
timicrobial fibres) or as in — Antimicrobial finishes.

Antimicrobial agents, bacteriostatic, bactericid-
al, fungistatic, fungicidal textile protective agents
especially for rot-proofing applications. Phenolic com-
pounds, quaternary ammonium salts and organometal-
lic compounds (Hg) are among the most important
antimicrobial agents.

— Antimicrobial finishes are of particular impor-
tance in the household sector, e.g. for those types of
article that are seldom or never washed or drycleaned,
such as fitted carpets, upholstery fabrics and mattress
ducks. In addition to their action in preventing the
transmission of pathogenic microorganisms, antimi-
crobial finishes should also be capable of counteract-
ing the development of odour from the bacterial de-
composition of perspiration in clothing (linings, socks,
etc.). For such applications, as well as for household
textiles, the descriptions: deodorized and — Sanitized
finishes are also used.

Antimicrobial fibres (medical fibres), are man-
made fibres with antimicrobial properties which in-
clude: inhibition of microbial growth, prevention of
pus formation, acceleration of wound healing and re-
convalescence. Used in the production of bandages,
medical gauze, cotton wool and tampons.

Antimicrobial finishes, are effectively produced
on textiles by e.g.:

1. Addition of microbicidal substances to the spinning
solution in fibre manufacture.

2. Modifications involving grafting or other chemical
reactions.

3. The finishing of textiles with suitable active sub-
stances. Such substances are fixed on textile mate-
rials after a thermal treatment (drying, curing) by
incorporation into polymers and resin finishing
agents.

Antimicrobial effects, resistant to washing resp. dry-
cleaning, are obtained e.g. by the incorporation of mi-
crobicides into spinning solutions as well as by chemi-
cal modification of the fibre itself. As a result, the tex-
tile material is protected from microbial attack and can
no longer serve as a culture medium. It is, however,
also necessary for the active constituent to be carried
to the microorganism cells being targeted, either by
water, e.g. after hydrolytic breakdown, or by leeching
out of the textile material. This is an important pre-
requisite for an effective antimicrobial effect.

Many active substances suffer reduced effective-
ness or even inactivation as a result of chemical reac-
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tion with e.g. the fibre. For this reason, finishing proc-
esses, which apply substances that can be incorporated
into textile auxiliaries, and which do not crosslink
with, but rather exhaust on to the fibre from where they
are slowly released during use, have gained increasing
importance. In this case, of course, resistance to wash-
ing and drycleaning is limited. This limited resistance
is actually desirable in terms of effective germ-resist-
ance. Probably the oldest substances with an antimi-
crobial action are the salts of mercury (mercuric chlo-
ride) and silver (silver nitrate). The introduction of
antiseptic wound disinfection and the disinfection of
bandaging with phenol can also be regarded as early
efforts in the campaign to eliminate the germ-carrying
potential of cellulosic textiles through the addition of
active substances. The wide application of chlorinated
phenols, pentachlorophenol and 2,4,6-trichlorophenol
for rot-resistant finishes on tarpaulins and tent fabrics
was a later development, although these are now no
longer used because of their toxicity.

No sooner had measures for hygiene and disinfec-
tion become firmly established, than the original rot-
resistant finishes for heavy fabrics composed of cellu-
losic fibres was further developed in the application of
antimicrobial resp. sanitized finishes to apparel and
household textiles. As the most important active
agents, quaternary ammonium compounds, as well as
products based on phenylmercuric acetate, hexachlo-
rophene and salicylanilide, have found wide applica-
tion in such finishes. Finishing treatments with these
products are less effective in affording protection to
textile materials against decomposition (rotting) under
unfavourable conditions at high temperatures and high
air humidity. They are, rather, of much greater value in
preventing the transmission of pathogenic organisms
and, through inhibition of microbial growth, in coun-
teracting the decomposition of skin fats and perspira-
tion, without actually interfering with their natural for-
mation, thereby checking the development of undesira-
ble odours.

bactericidal finishing
3

ial finishing bacteriostatic finishing

germicidal finishing, antimicrobial finishing deodorant finishing
1. hygienic finishing of household textiles —
2. antimicrobial finishing of

technical textiles

\

finishing anatimycotic finishing ————————— fungistatic finishing

Fig.: Breakdown of antimicrobial finishing.

Antimicrobial finishes may be subdivided into the
following types (see diagram):
— Germicidal finishes: germ-destroying finishes. The



term is mainly used in connection with rot-resistant

finishes.

— Hygienic finishes (hygiene = the science concerned
with the maintenance of health): sanitized finishes.
Elimination of pathogenic microorganisms by the
application of appropriate finishes.

— Antibacterial finishes: include both bactericidal and
bacteriostatic finishes.

— Bactericidal finishes: have the effect of causing the
destruction of all bacteria.

— Bacteriostatic finishes: have the effect of inhibiting
the growth of bacteria already present without caus-
ing their destruction.

— Antimycotic finishes: finishes designed to kill
moulds or prevent their growth.

— Fungicidal finishes: the use of active substances ca-
pable of killing moulds already present.

— Fungistatic finishes: the use of compounds which
have the effect of inhibiting mould development
only, i.e. the moulds or their spores are not killed.

— Algicidal finishes: the growth of algae on textiles
can be prevented by the application of suitable ac-
tive substances.

— Deodorizing finishes: finishes designed to prevent
the development of unpleasant odours.

— Rot-preventive finishes: finishes designed to pro-
tect textiles against the action of bacteria and
moulds under unfavourable storage conditions, i.e.
at high humidities and temperatures.

The purpose of an antimicrobial finish is therefore:

a) to prevent the transmission and spreading of patho-
genic (disease-causing) microbes (hygiene sector);

b) to inhibit odour development resulting from micro-
bial degradation (deodorizing);

¢) to avoid loss of textile serviceability resulting from
fibre decomposition due to microbial attack.

A distinction is made between hygienic finishes on ap-

parel and household textiles and antimicrobial finishes

for technical textiles. The requirements given under a)

and b) are crucially important for hygienic finishes,

whilst c) is particularly relevant in the technical tex-
tiles sector.

“Sanitizers” are products capable of limiting micro-
bial attack to a certain extent only.

Applications of such products to textiles are de-
scribed as — Sanitized finishes. The use of formerly
well-known products is no longer permitted due to the
introduction of statutory regulations. Suitable non-tox-
ic products, resistant to washing and drycleaning, are
difficult to find. Attempts have therefore been made to
attach suitable products to the fibre through covalent
linkages: e.g. by employing reaction products of cya-
nuric chloride and halogen derivatives for cellulosic
fibres; or the attachment of nitrofurylacrolein and
p-nitro-chlorocinnamic aldehyde to wool; and various
derivatives for polyamide and polyvinyl alcohol fibres.

Antioxidants

Antimicrobial finishing of carpets Application
of compounds capable either of destroying or inhibit-
ing the growth of moulds and bacteria to textile floor-
coverings by padding on one side or spraying. They
consist mainly of products based on phenol deriva-
tives, heavy metal salts, formaldehyde-releasing
agents and quaternary ammonium compounds.

Antimicrobic — Antimicrobial.

Antimigration, opposite of - Migration. Meas-
ures taken to influence, inhibit or prevent the undesired
migration of dye by physical, e.g. drying, or chemical
means by the addition of suitable products. - Migra-
tion inhibitors.

Antimigration agent, textile auxiliary designed
for - Antimigration. e.g. as in pigment-pad and con-
tinuous dyeing processes. = Migration inhibitors.

Antimony (Sb), atomic weight 120, mp 630°C,
density 6,7. White or bluish white crystalline metal-
loid, lustrous, brittle and stable in air. Not attacked by
hydrochloric acid and soluble in sulphuric acid. Used
in alloys as a hardening component (hard lead, tin-anti-
mony). It forms antimonic compounds in its + 5 oxida-
tion state and antimonous compounds in its + 3 oxida-
tion state, most of which are colourless, exceptions are
yellowish orange. Sb(III) compounds: the oxyhydrate
(also known as antimonous acid, Sb,05-H,0) forms
salts with strong acids and alkalies. The cold-water
soluble trifluoride SbF; and its double salts are also of
importance, as well as antimony oxalate. Sb(V) com-
pounds: the dark red double sulphide (Na3SbS4-9 H,0)
is particularly important as an accelerator in the vul-
canization of rubber.

Antimony potassium oxalate — Potassium anti-
monyl oxalate.

Antimycotic finishing subdivided into - Fungi-
cidal and fungistatic finishes. For clothing material,
fungicidal finishes are hardly ever considered because
the skin cannot tolerate the required finishes. > Anti-
microbial finishes.

Anti-odour finishes Textile finishing for inhibit-
ing the smell of oils and greases etc in textiles by sub-
stances applied during production, or for producing
special fragrances (lilac, lavender etc). A deodorant
effect during wear is not of course associated with this
finish. The technique of micro-encapsulation for anti-
odour garment finishing is meant in this connection.
(— Sanitized finishing).

Antioxidants (oxidation inhibitors). These com-
pounds inhibit, or even prevent, oxidation processes
(— Inhibitors). Antioxidants are of practical impor-
tance, e.g. in the form of a small additions to drying
oils used in oil sizing to prevent the evolution of heat
and attack on the fibre due to an excessively rapid self-
oxidation or autoxidation. For this purpose, certain
substances with OH and NH, groups capable of being
oxidized such as e.g. phenols, amines, aldehydes, ke-
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Antiperspirants

tones, benzyl alcohol, diphenylamine, hydroxydiphe-
nylamine, hydroquinone, etc. are used. Antioxidants
perform the same function with textile lubricants, sub-
ject to spontaneous combustion, which have poor —
Mackey test values.

Antiperspirants (deodorants). These products
mainly contain mildly astringent and acidic salts, e.g.
aluminium chloride (15-30% solution). The effect is
based on the observation that these compounds prevent
the decomposition of perspiration in the alkaline range.
Antiperspirants also contain antiseptics (e.g. formalde-
hyde). Antiperspirants based on aluminium chloride, in
particular, represent a potential source of damage to
textiles (30% solution = pH 1; acid content by titration
calculated as hydrochloric acid = approx. 13%, which
corresponds to a degree of acidity equivalent to a 1:2
dilution of conc. hydrochloric acid).

Antipilling Processes intended to minimise or
prevent — Pilling (pill formation), mainly applicable
to fabrics produced from high-tenacity, man-made
fibres and their blends. The pilling propensity can be
detected by means of an abrasion test. Pilling may be
prevented by initial heat-setting, total shrinking and
singeing, besides impregnation in finishing with film-
forming products capable of inhibiting fibre migration.
Such products are generally based on acrylates or poly-
urethanes. The films formed with these products must
be as resistant to abrasion as possible in order to be
effective. Another antipilling possibility is fibre modi-
fication.

Antipodal pair — Optical activity.

Antiredeposition agent Additional component
of a - Washing agent for increasing the — Soil sus-
pending property; also called “builders”.

Antirheumatic A term generally applied to tex-
tile fibres which are effective against rheumatism, e.g.
pain relief achieved from the use of polyvinyl chloride
fibres in underwear and quilt fillings. Wool also pos-
sesses antirheumatic properties.

Antirotting preservatives Used in textiles ex-
posed to moisture to protect against rotting by microor-
ganisms. They are similar products to —> Preservatives.

Antiseptics are agents with a powerful antiseptic
action. They find general application for the protection
of all materials where the growth and further develop-
ment of bacteria must be arrested or inhibited (— Pre-
servatives).

Antishrink setting — Heat setting.

Anti-slip and anti-snagging agents These serve
to reduce the slippage of open set woven fabrics, to
prevent the formation of ladders in warp knitted fab-
rics and the so-called = Snags in stockings and fin-
ished fabrics of fine synthetic yarns. The effect is
based on the production of a thin, rough, adherent film
on the fibre surface of the treated fabrics. Preparations
of plastics (e.g. polyvinyls, polyacrylates, polymeth-
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acrylates and polystyrene) and natural resins or silicic
acid.

Antislip finishes These finishes are used to avoid
the shifting of crossing warp and weft threads in fab-
rics containing a low number of yarns or woven in
open constructions to prevent the formation of holes,
splitting of seams, etc. (= Slip resistance). Antislip
finishes involve the application of antislip finishing
agents by wet processing.

Fabrics for technical applications (e.g. geotextiles,
glass-fibre wallpaper) are often woven with such thin
constructions that there is a great risk of yarn slippage
as they are delivered from the weaving machine. In
order to overcome this problem, a finish applicator
device, consisting of an applicator, hot air and drum
drier and rising roll batcher, is installed directly at the
weaving machine. Suitable antislip finishes include
film-forming polymer dispersions or silicic acid hy-
drosols. Additional auxiliaries, such as antistatics etc.,
may also be applied at the same time.

Antisnag finish for velvets A finish applied to
velvet or plush fabrics in order to prevent the pile be-
coming detached from the warp. The effect is similar
to that of an antislip finish and involves impregnating
the back side of the fabric with starch products, cellu-
lose derivatives or various synthetic resins.

Antisoiling finish, are finishes designed to
achieve active — Stain blocking. The term is also used
to describe various technical measures applied in fin-
ishing to keep soil away from textiles. Soiling propen-
sity is dependent on the fibre material, the technologi-
cal structure of the yarn and fabric as well as the finish.
Crease-resist finishes and water-repellent treatments
increase soiling propensity. The man-made fibre pro-
ducer’s solution to the problem is to create a “clean
fibre”, e.g. by the incorporation of additives into the
spinning solution.

Anti-soiling finishes
tween:

I. Dirt repellent finish for preventing wet soiling,
based particularly on > Water repellent finishing and,
if necessary, a swelling-resistant finish.

II. Dirt repellent finish against dry soiling, based on
principle on the fact that fibre surface unevenness due
to specific soiling, mainly inorganic metal oxides,
Al O3, SiO, or so-called white pigments, is evened
out, producing a specific rebound effect as a barrier
against dirt.

III. Dirt repellent finish against oil soiling: — Soil
release finish.

Antisoiling finishes on carpets Finishes applied
to textile floorcoverings by dipping, slop padding or
spraying with substances capable of reducing the soil-
ing propensity of carpet materials (— Stain blocking).
There is also a close relationship with = Antistatic fin-
ishes. Fibre origin, cross-section, delustring and carpet

A distinction is drawn be-



construction have no significant influence on the de-
gree of soiling. Coloration, however, has a considera-
ble influence on soiling. In finishing, the application of
fluorocarbon-based products by spraying is the most
widely used method up to now. In the case of wool car-
pets, the pretreatment has been found to influence soil-
ing propensity. Antisoiling finishes are of particular
importance for carpets in rooms with underfloor heat-
ing (dryness). In addition to the application of antisoil
finishes, the use of special pile material is also neces-
sary.

Anti-soil redeposition Prevention of redeposi-
tion on textile materials of already dissolved or dis-
persed soils in wash baths — Soil release finishes.

Antistatic agents Textile auxiliaries (anionic,
cationic or non-ionic) used to prevent the development
of electrostatic charges during the processing and use
of synthetic fibres and yarns (which also includes
some natural fibres such as e.g. wool). In the case of
anionic and cationic antistatic agents, the antistatic
effect becomes greater with increased chain length of
the fatty acid residue. Presumably this is because a
marked molecular adsorption, perpendicular to the
fibre surface, becomes possible with longer chains.
Antistatic action is essentially due to the combined
effects of increased ionic conductivity, increased water
absorbing capacity and, possibly, a fibre lubricating
effect as well. Antistatic agents have only a very limit-
ed effect on soil-repellency. Wash-resistant antistatic
agents are based on the principle of applying to the
fibre, e.g. polymer compounds whose water solubility
is due to the presence of hydrophilic side-groups, after
which the water-solubilizing groups are blocked by
salt formation or esterification.

Antistatic fibres To eliminate the build-up of
electrostatic charges on textiles (especially textile
floorcoverings), permanently antistatic polyamide or
metallic fibres are used. By using antistatic polyamide
fibres, the electrostatic charge is reduced to a level be-
low the sensation limit (2000 V) even at a relative air

Fig. 1: Antistatic fibres: a) conductive core, b) conductive
mantle, c) fibrillar distribution of the antistatic product.

Antistatic finishes on carpets

Fig. 2: Antistatic fibres with a conductive core (IFK 500:1):
Dupont Antron-11I-HF-hollow fibre with which graphite
fibres with a polyamide mantle are mixed.

humidity of only 20-30%. The man-made fibre indus-
try has introduced numerous antistatic polyamide
fibres to the market (Fig. 1) based on different princi-
ples, e.g. embedded carbon particles, metallized fibres,
copper sulphide deposition on the fibre surface besides
the incorporation of antistatic agents into the spinning
solution, etc. Antistatic polyamide fibres with a graph-
ite core (Fig. 2) are already used to a considerable ex-
tent in women’s clothing, including nightwear, as well
as technical textiles (e.g. for the EDP sector).

Antistatic finishes on carpets The application of
electrostatic finishes to textile floorcoverings by:

I. Slop-padding or spray application of antistatic
agents.

II. Incorporation of steel fibres into the carpet con-
struction.

III. Addition of electrically-conductive products to
the carpet backcoating.

IV. Use of antistatic pile fibres in the form of syn-
thetic fibres with hollow spaces and electrically-con-
ductive additives.

V. Use of electrically-conductive adhesives to facil-
itate the discharge of static electricity.

Antistatic agents are effective on practically all
types of fibre, especially polyamide, polypropylene,
polyethylene and polyacrylonitrile. Application quan-
tities are dependent on the carpet structure, in which
intermediate layers of metallic fibres or powders as
well as carbon black may assist the discharge of elec-
trostatic charges but cannot entirely substitute the use
of electrostatic agents. Antistatic finishes for floorcov-
erings in rooms with underfloor heating demand spe-
cial consideration. In this case, the pile fibres must also
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Antistatic finishing

possess antistatic properties. At present, there is still no
ISO walk test for testing such carpets. Investigations
have revealed that a specific base material behaves dif-
ferently with different carpets; even the test person
alone has an influence on the test. Poor reproducibility
of test results is therefore unavoidable. Considered as a
whole, the antistatic finishing of carpets is still prob-
lematic, which is why there is great interest in intrinsi-
cally antistatic man-made fibres.

Antistatic finishing The treatment of textiles
with special chemicals to increase surface conductivity
in order to prevent the build-up of electrostatic charges
(especially at relative air humidity levels below 30%)
during spinning, combing, sizing, weaving, knitting
and also for finished goods. These finishes cause a re-
duction in friction associated with increased softness
and smoothness. The antistatic finishing of clothing
materials for persons working in situations involving
the risk of explosion is an area of increasing impor-
tance. The prescribed maximum concentration for each
product must on no account be exceeded in any proc-
ess application (problem of adhesion to machine
parts). A permanent antistatic finish for polyamide still
awaits development, and the main effort is concen-
trated on the production of intrinsically — Antistatic
fibres.

Antistatics in drycleaning for prevention of
spontaneous ignition of spirit in drycleaning, increase
its conductivity and prevent fires and explosions
(resulting from frictionally generated electricity or
electrostatic charging). Antistatics used include anhy-
drous magnesium oleate products, (magnesia soap),
drycleaning soap and drycleaning detergents.

Anti-swelling agent Finishing product for —
Swelling-resistant finish, Resin finishing agent.

AOX A term for adsorbable organic halogen
compounds. Most natural fibres can be treated with hy-
pochlorite solutions (for bleaching cotton and treating
wool either for print preparation or fluff removal), so
inherent impurities in cotton and substances from skin
and cellular cement in wool are halogenised and car-
ried away in the waste water. When cotton is bleached
with sodium hypochlorite, compounds are formed
which, in accordance with DIN 38 409 H 14, can be
shown to exist as AOX in the bleach bath. The AOX
content demonstrates a significant dependence on the
initial condition of the cotton used. The more goods
that are in the bath and the dirtier the goods, the higher
the AOX content after the bleaching process. The high-
est AOX concentrations are measured when untreated
goods are placed directly into the hypochlorite bleach.
The period of AOX formation is coupled directly to the
success of the bleaching process. It is certainly inter-
esting to note that an alkali boil before bleaching
reduces the AOX content to a fraction of that from
untreated goods.
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chlorine ++ organic substances

main reaction secondary
\ reaction

chloride chlorinated hydrocarbons

(AOX)

Fig: Possible reactions of active chlorine with organic
substances.

Active chlorine, for example, can, in certain cases,
lead to the formation of AOX in a side reaction with
organic compounds. For this reason, the indirect dis-
charge rules state that a license is required for waste
water that contains more than 0.2 mg/l and 4 g/h of
active chlorine (this level is similar to that of drinking
water). Although there is a correlation between active
chlorine and AOX, the acceptable level for active chlo-
rine is independent of the acceptable level for AOX
because the latter can originate from multiple sources,
e.g. from
— Dirt from washing, e.g. waste oil (petrol stations),

or disinfectants
— Washing powders and liquids
— The side reactions of active chlorine already men-

tioned
— The fresh water used.
The chlorine donor dichloro-isocyanuric acid, al-
though it is itself a chlorine containing organic com-
pound, does not react as an AOX since the chlorine is
only loosely bound; that is to say, it can be compared
to inorganic hypochlorite in this respect.

The AOX content of waste water is one of the fun-
damental criteria for judging the quality of industrial
waste water. This is even more important since legal
regulations such as the “Order for Licensing Require-
ments for the Release of Substances into Waterways,
their Regulation (German abbrev. VGS)” of 27.9.1985
set very low acceptable levels and increased pollution
taxes. The release of organic halogen compounds into
the water is undesirable because of their immense po-
tential for endangering the drinking water supply.
Therefore, as a precaution, the legislators have set very
low limits for the emission of organic chlorine com-
pounds into the water. Given the multitude of possible
compounds, regulations concerning single substances
have little meaning so adsorbable organic halogen
compounds (AOX) are measured as a single group.
The measuring procedure is carried out during the



cleaning process which is used to remove the halogen-
ated hydrocarbons in the preparation of drinking water.
Pollutants are extracted from the water by adsorption
onto active carbon for analysis. The adsorbed organic
halogenated compounds are burned (in a stream of ox-
ygen) along with the active carbon and the resulting
hydrochloric acid is titrated microcoulometrically.

1. Adsorption onto active carbon:

CH;-CH,-C1 + C, — [C,- CH;CH,CI]

2. Washing out of chloride.
3. Incineration:

[C,- CH;CH,CI] + (n+3)0,
2H,0 + (n+2)CO, + HCI

The AOX determination is in accordance with DIN
38409 H 14 e.g. using the column technique with a
TOX-analyser. The analysis is performed by taking an
aliquot of the bleach bath, diluting 1:100, reducing
excessive active chlorine with sodium sulphite and
acidifying with nitric acid. Until the completion of the
AOX determination, the samples are stored at 4°C in
the dark in closed glass containers in accordance with
the DIN regulations.

AOX value of waste water The AOX value de-
scribes analytically a definite quality of the effluent; it
is a — Total parameter, i.e. it does not cover a single
chemical, but a group of substances contained in the
effluent. A range of substances is covered which differ
widely in their ecological and toxicological properties:
volatile chlorohydrocarbons (e.g. Dichloromethane,
Tetrachloroethene) along with Polyvinylchloride,
Green pigments and Chlorophenols, reactive dyes with
Chlortriazine rings and Chlorine in the chromophore.

The procedure for analysis includes:

a) Adsorption onto activated carbon,

b) Washing out the chloride,

¢) Incineration and measuring the HX (X = Halogen).
All of the organic substances present in the effluent are
adsorbed onto activated carbon. The carbon is washed
with a dil. Sodium Nitrate solution to fully remove any
chloride ions. During the incineration, Hydrogen Hal-
ide is formed from the adsorbed organic halogenic
compounds which is measured separately.

The parameter AOX occurs in the effluent tax law
as well as in the regulations of the various German
states; it is thus of equal importance for direct and indi-
rect discharges. It is also certain that future effluent
control provisions under the amended § 7a of the water
purity law will include the parameter AOX among the
“Dangerous Substances” (i.e. remove to the limits of
available technology).

The AOX value of effluent from textile processing
results from:

AOX value of waste water

1. Auxiliaries with organically bound halogens; these
are seldom used nowadays (e.g. Polyester dyeing
carriers on the basis of chlorobenzene).

2. The use of Chlorine or Chlorine precursors which
can lead to an AOX content in the effluent through
reaction with other substances present in the water.
Chloroform is often formed during this process.

3. Preservatives on the basis of Chlorophenol or other
aromatic chloro compounds are for example
present in several natural thickeners.

4. Dyestuffs frequently contain organic halogens so
that if any dyestuffs get into the effluent, they can
contribute to the AOX content. Such dyes are
— some vat dyes
— some disperse dyes
— reactive dyes
— afew pigments
— occasional anionic dyes
— cationic dyes

Water insoluble dyes are of particular interest here. On
account of their low solubility, these dyes have limited
toxicity but due to the AOX parameter, some of them
could be rated as “Dangerous Substances” with respect
to the disposal of effluent. In practice, water insoluble
dyes can be easily eliminated by conventional methods
of purification (precipitation/flocculation or adsorp-
tion onto activated sludge) and after suitable effluent
treatment (e.g. in a municipal sewage plant which
works in accordance with generally recognised
processing rules), they therefore cause no AOX con-
tamination to the outfall.

Still unclear is the contribution of reactive dyes to
AOX. On the one hand, most reactive dyes contain an
organic bound halogen in the reactive moiety: on the
other hand it is expected that the reactive halogen
splits off under dyeing conditions to become halide. In
the chromophore of reactive dyes, organic bound halo-
gen will occur with the same frequency as in anionic or
cationic dyes. The problem of the elimination of reac-
tive dyes has nevertheless not been satisfactorily
solved.

The application of German state regulations which
set a threshold concentration of 0.2 mg/l for AOX
causes problems in some cases: In order to ensure the
necessary total adsorption of all organic matter onto
the active carbon, the sample under test must contain a
max. of 10 mg/l = DOC:; the detection limit for AOX is
then 0.01 mg/l. In the textile industry, but also in other
branches of the economy (e.g. the food industry), ef-
fluent can contain a DOC of 1000 mg/l (or higher). A
water sample with a DOC of 1000 mg/l would have to
be diluted by a factor of 100 for AOX determination;
the detection limit for AOX thus becomes 100 times
higher at 1g/l. In such a test it cannot be analytically
proven whether the threshold limit of 0.2 mg/l AOX
(for a release of effluent without further approval from
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Ap

the local water authorities) has been adhered to or ex-
ceeded.

Ap, — Alpaca, — Standard abbrev. for textile
fibres, according to DIN 60 001 until 1988. From 1991
— WP.

APCA,
ation (USA).

APEO Alkyl phenol ethoxylates were, for a long
time, recognised as having good biodegradability. The
biodegradation essentially stopped at the level of the
alkyl phenol or double ethoxylated alkyl phenol. In
toxicological tests, however, these metabolites were
shown to be fish toxic. In further studies it was also
shown that the degree of degradation is significantly
decreased at lower temperatures for higher levels of
ethoxylation e.g. in winter. Once this ecological failure
of APEO became known, the producers and users of
these products in Germany subjected themselves to a
voluntary self-regulation. The Association of Tegawa
(Registered Association of Textile Auxiliaries, Leather
Auxiliaries, Tanning and Surfactant Raw Materials
Industries) has, since the end of 1988, willingly aban-
doned the use of APEO in the wetting and washing
agents used in the textile industry.

As an alternative, the fatty alcohol ethoxylates were
developed. In contrast to the alkane sulphonates, all
nonionic surfactants based on ethoxylation are not
composed of a single substance but are a mixture of
molecules with different numbers of ethylene oxide
blocks which in turn can occur in different distribution
patterns. During the chemical reaction of the base alkyl
phenol or fatty alcohol with ethylene oxide, there are
large differences in the reactivity of the components
(Fig. 1).

abbrev. for: Air Pollution Control Associ-

high
R @ OH alkyl phenol
I
&
R-O-CH,—CH,-OH fatty alcohol with an E’
ethylene oxide component
R-OH pure fatty alcohol v
low

Fig. 1: Reactivity of basic materials for surfactant production.

Alkyl phenols possess the highest reactivity (Fig. 2)
and thus it is possible to synthesise an end product
which contains a high percentage of the desired sub-
stance, whether or not a high or low degree of ethoxy-
lation is sought. Since fatty alcohols are the reactants
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hydrophobic basis hydrophilic group

fatty alcohol ethoxylate
CH3 —[CHy] s —O7~[CH, ~CH,; ~ O] nH

nonyl phenol ethoxylate

=812
CH; — [CHy] n~<j—o-—[cH2 ~CH,-0] 0 " =812

Fig. 2: Nonionogenic surfactants, chemical structure.

with the lowest reactivity, all fatty alcohol ethoxylates
always contain a considerable proportion of unreacted
fatty alcohol. Fatty alcohols are not water soluble and
reduce the alkali stability of the final products.

Aperture (Latin: opening) In optics, aperture is
the moderating part of lens systems. For the finest de-
tails, the brightness and definition of the microscope
objective increases with increasing aperture. In micro-
examination with immersion fluids, the numerical ap-
erture increases, e.g. with the use of monobromonaph-
thaline, to 1.6 (air = 1). The total usable enlargement,
which determines the value of the microscope, should,
according to the Abbe rule of thumb, lie somewhere
between 500 and 1000 times the numerical aperture of
the objective lens at maximum objective power.

Ape skin (velveteen) Raised, closely shorn or
sanded cotton sateen or twill with short, close velvety
pile (imitation velvet). —: Duvetine; Apricot skin).

Apochromatic objectives Microscope objective
lenses with maximum resolution and consequently out-
standing image quality.

Apollotex Electron Reactor Pad-roll system es-
pecially designed for heterogeneous alkaline hydrolitic
surface saponification of polyester fibres to produce a
handle similar to that of natural silk, alkaline treatment
and weight-reduction. The process is based on the fact
that the chemical structure of polyester fibres allows
hydrolytic degradation in the presence of acids or alka-
lis. The nature and severity of this treatment produces
different degrees of modification in the structural
make-up of the fibre, with effects on the utilitarian
properties especially the otherwise high mechanical
strength. On the other hand, alkaline hydrolysis of pol-
yester fibres in textile finishing is used specifically to
modify certain properties. The best known and most
widely used in terms of product volume is the alkaline
treatment of polyester with caustic soda solution, in
which a fine denier fibre is obtained by hydrolysis tak-
ing place on the fibre surface. This method is based on
early patents by ICI and Dupont. It is also a known fact
that cationic surface-active agents accelerate degrada-
tion, i.e. in the presence of these auxiliaries the same



weight reduction is obtained in appreciably shorter

dwell times and/or at low NaOH concentrations. At the

same time the fibre surface is “roughened” in such a

way that pigment binder adhesion is superior to that

in untreated fibre. The procedure sequence is alkali

impregnation (10-30% NaOH), liquor pick-up 75%,

heat-zone dwell (100°C, 10 min) incorporating saturat-

ed steam and microwave heating (300 MHz). Weight
reduction as high as 50% can be achieved with the

Apollotex Electron Reactor. Maker: Ichikin.
Application methods When textile finishing

products (dyestuffs, auxiliary products, chemicals) are
employed on textile fabrics on the basis of capillary
suction forces, these finishing substances have to be
brought into contact with the textile fabric in dis-
solved, solid or paste form (this does not include appli-
cation from the gas phase).When the products have
been applied in a suitable form they are fixated.

Application processes:

I. Dwell process: principle: minimum application
with a moving fabric (with an aqueous liquor), station-
ary development. Woven or warp knitted fabric im-
pregnated on a padder (padding) and batched in open
width, i.e. crease-free; with beginning and end.

After this pre-treatment:

a) Cold dwell process: dwell (Ilengthy dwell time) for
developing the dye by rotating the cloth beam
under atmospheric conditions.

b) Hot dwell process: dwell (short dwell time) by
rotating the cloth beam in a steamer.

II. Continuous process: principle: minimum appli-
cation, development and after-treatment in one opera-
tion with running fabric. Woven or warp knitted fabric,
fed in open width and spread; infinite length. Treated
on: continuous dyeing machine in accordance with:

a) Pad-steam process: padding on pad mangle (from
an aqueous dye liquor), fixation in steamer. Wash-
ing unit.

b) Thermosol process: (for woven polyester/cotton
fabric); padding on padder, infra-red pre-drying,
finish-drying, fixation.

III. Printing:

a) Screen printing: fabric moves intermittently: two-
dimensional pattern stencils are applied and doc-
tored.

b) Roller printing: fabric constantly moving; engraved
and doctored rollers apply the colour.

c) Transfer printing: fabric constantly in motion; dye
compounded with simultaneously moving paper.
Print transferred by temperature action.

d) Rotary screen printing: fabric in constant motion;
rollers perforated in accordance with the pattern ap-
ply the colour, the dye being doctored inside the
rollers. = Padding process.

Applicator Device for applying dye, fixation,
treatment or coating liquors.

AP, USP

Applicator roller (metering roller, slop padding
roller, tip roller), in the case of a twin-roller padder, the
bottom padding roller with controllable liquid immer-
sion depth; embossed or dot engraved (thousand point
roller). Used for finely dosed, singlesided liquor appli-
cation to piece goods in the squeeze nip. In coating by
the reverse roll process (Fig.), the roller running in the
application direction, from which excess of molten
polymer is doctored at each revolution, is described as
the applicatior roller (in contrast to the metering roller,
which runs at a different speed against the paste appli-
cation direction).

metering roller

application roller

substrate

counterpressure
roller

Fig.: Metering and application principle of the reverse roll
process, with which highly viscous, thixotropic media are
largely processed.

Appliqué Decorative materials, e.g. piping, pearl
cotton yarn, cord sewn onto textile fabrics with special
patterned effect.

Appliqué carpets Hand-made non-pile carpet
comprising a base fabric to which are stitched are af-
fixed by adhesive pieces of fabric and/or yarn. Used
for floorcovering and wallcovering.

Apposition dyeing or deposition dyeing, in
which only the periphery of the fibre cross-section and
not the inner core of the fibre is dyed. In printing this
may be called — Surface print, and the opposite in
which only the inner core of the fibre is dyed is = In-
tussusception dyeing.

Apricot skin (peach skin) similar to = Ape skin.
Usually cotton warp and Schappe silk or woollen yarn
weft.

Aprotic solvents inert neutral — Solvents (with
low dielectric constant) containing no ionisable proton
in the molecule e.g. benzene, chlorobenzene and chlo-
ro hydrocarbons.

AP, USP, abbrev. for: American patent (United
States patent).
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AQL

AQL, abbrev. for: > Acceptable Quality Level.

Aqua fortis (Lat.: literally: strong water). An ob-
solete name for conc. = Nitric acid which dissolves all
metals with the exception of gold.

Aquagraphics A development on a 600 years old
Turkish dyeing technique called Ebru. A multi-col-
oured design is produced using a fluid medium thick-
ened with a synthetic auxiliary in which a prepared dye
with fastness to light and washing is incorporated at
number of sites. These are then intermingled by stir-
ring, in accordance with the pattern determined by the
designer, and by this means a non-repeatable design
can be created. The design is applied by introducing
the textile to the mobile mass and removing it, with
subsequent fixation by techniques specific to natural or
synthetic fibres. Transfer printing is also possible us-
ing this technique. Maker: Lamlee Studio, New York.

Aqua regia (Lat.: literally: royal water). A yel-
low, fuming, corrosive mixture of 1 volume conc.
nitric acid and 3 volumes conc. hydrochloric acid. Dis-
solves all metals including gold.

Aquatic (Lat.: aqua = water), growing, living or
found in water, e.g. aquatic ecosystems, aquatic organ-
isms (e.g. fish), aquatic toxicity (e.g. fish toxicity).

Aquatic fungi (phycomicetes) > Moulds.

Aqueous emulsion An — Emulsion of the oil in
water (O/W) type.

AR — Aramid fibre — Standard abbrev. for textile
fibres, according to DIN 60001 T4/08.91.

Ar,

I. chemical symbol for argon (18).

II. abbrev. in chemical formulae for — Aryl, e.g.
benzene sulphonic acid: C¢Hs—SOsH = Ar-SO;zH;
alkylaryl sulphonates: type R—-Ar—-SO;H.

Arabic gum — Gum arabic.

Arabinic acid Main component of Gum Arabics,
belonging to the — Polysaccharides. Also occurs to a
greater or lesser extent in the form of Calcium, Magne-
sium or Potassium salts in most other plant rubbers.
Amorphous substance, colourless, transparent, shiny,
brittle, odourless and tasteless. Easily soluble in water
to a glutinous consistency, insoluble in alcohol, ether,
fats and etheric oils. Aqueous solutions are optically
polarised to a sinistra rotation, and are thickened by
Sodium Tetraborate. Decomposition by Nitric acid
leads to Oxalic acid, and by warming with dil. Sulphu-
ric acid leads to Dextrin and Glucose.

Identifying reactions:

1. Aqueous solutions are precipitated by alcohol.

2. With Caustic Potash and a few drops of Copper
Sulphate solution, a blue precipitate appears (Arab-
in and Copper Oxide) which does not turn red-
brown on heating.

Arachidic acid (eicosanoic acid), C;oH;(COOH.
A widely distributed but minor component of the fats
of peanut and rapeseed oils.
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Arachin fibre A fibre belonging to the group of
— Man-made protein fibres, derived from the vegeta-
ble protein arachin which is present in peanuts. Pro-
duced by the wet spinning process (coagulation bath:
sulphuric acid, sodium sulphate) to give a wool-like
fibre with a tenacity of 6—8 cN/tex and 40-60% elon-
gation. Now very seldom used in mixtures with wool
or cellulosic fibres, e.g. in the making of hair felts.

Aralkyl A term used to describe compounds con-
taining both - Aryl and — Alkyl structures, e.g. of the
toluene type (methylbenzene) CcHsCH;. Not to be
confused with - Alkyl aryl compounds.

Aralkyl sulphonates > Alkylaryl sulphonates.

Aramide (fibres) The word Aramide comes from
“aromatic polyamide” (Polyaramide) and means that it
has to do with polyamides that contain aromatic six
carbon rings in the polymer chain (Fig. 1).These make

0] o m-aramid
—NﬁN—gﬁé—NﬁN —_
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Fig. 1: Aramid fibre structure.

polyamides, which would otherwise soften and burn at
260°C max., into unmelting and temperature stable
compounds of a slightly yellowish colour. They can be
converted into textile fibres by a special spinning proc-
ess and thus form the basis of asbestos substitutes in
many application areas. They are of high strength be-
cause the crystalline content is high due to the inten-
sive interaction between the highly structured polymer
molecules. The chemical properties are similar to those
of Polyamide 6.6.

Dupont has developed and marketed two families
of fibre products on an aramide basis under the names
of “Kevlar” and “Nomex”. Both are extraordinarily
resistant to heat, stable at elevated temperatures and
posses a high electrical resistance. Their structures and
additional properties are however very different.

Nomex was the first aramide fibre, commercialised
by Dupont in the mid 60’s. It is a meta orientated ara-
mide, based on poly-m-phenylene-isophthalamide.
The meta orientation of the carbon-aramide bonds
gives a relatively supple molecule which gives textile
properties to the fibre. The areas of use therefore in-
clude protective clothing, filter cloths for hot gases,
papers for electrical insulation and honeycombs for
composite components for aircraft and rockets. Kevlar:
the para orientation of the benzene ring and the sym-



metrical arrangement of the amide bridges in the
resultant molecule leads to a linear polymer chain of
high rigidity which is directly responsible for the great
stability of this product. Kevlar is, chemically, a poly-
p-phenylene-terephthalamide and is produced by the
condensation of terephthaloyl chloride with p-phe-
nylenediamine. It exhibits the same excellent thermal
and electrical properties as the m-aramide, but in addi-
tion offers high resistance to tearing and cutting and a
high modulus of elasticity. It is therefore used for cut-
resistant substances, for ballistic materials, as a re-
placement for asbestos in brake and clutch linings and
to reinforce rubber products and laminates.

The theoretical knowledge that para orientated fully
aromatic polymer systems, particularly polyamides,
must lead to fibres of high linear strength and modulus
of elasticity, due to their rigid molecular structure, can
be wholly confirmed by the development and industri-
al production of Kevlar. It may however be mentioned
that, because of the insolubility of poly-p-phenylene-
terephthalate in conventional organic solvents, the pro-
duction and spinning of the polymer into fibres are
extraordinarily difficult and took many years of devel-
opment.

The polycondensation is carried out with p-phe-
nylenediamine and terephthaloyl chloride, by reacting
both monomers in a solvent e.g. methyl pyrrolidone
in the presence of a relatively high amount of CaCl,
(Fig. 2). The polycondensate is freed from the solvent,
dried and dissolved in conc. sulphuric acid at about
80°C for spinning. Prerequisites for good fibre proper-
ties are the concentration of the polymer in the sulphu-
ric acid and the temperature of the spinning solution so
that the polymer solution exhibits a liquid crystal
structure. Spinning is done by the usual wet spin proc-
ess. The use of an air break between the spin jets and
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Fig. 2: Production of poly-p-phenylene terephthalamide fibres.
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Fig. 3: Microstructure of a) polyester and b) aramid fibres.

the spin bath can be advantageous. Direct spinning
methods are impractical. After drying, the thread fila-
ments are stretched at a ratio of 1:1.001-1.021 in a
secondary process at 250-550°C in a Nitrogen atmos-
phere and under a tension of 4-6 cN/dtex. The fila-
ments then possess a higher modulus of elasticity than
the spun wares and with the same strength and stretch-
ability and can be used in the production, particularly,
of high performance composites.

The structure of the poly-p-phenylenediamine
fibres shows some characteristics differing from those
of other synthetic fibres. The distribution of orientation
of the polymer chains is very narrow on account of the
wet spin process; this leads to a high initial modulus of
elasticity of 70 Gpa which can be raised to 140 Gpa by
the aforementioned stretching. The high linear strength
is caused by the extreme elongation of the very long
polymer chains and the rigid rod shaped form of the
monomer units which can crystallise in spite of the
rigidity because hydrogen bonding and the planar phe-
nyl and amide groups make possible a high degree of
structure. The size of the crystallite varies between
20 and 100 nm in the direction of the fibre axis and
between 4 and 10 nm radially. The quality of the crys-
tallite is far better than can be inferred from the lattice
deformation parameter. The relevant values vary
between 1% for thermofixed and 3% for untreated
fibres. Since no X-ray diffraction is observed in poly-
p-phenylenediamine fibres, they do not possess the
usual 2 phase structure; they are paracrystalline and
monoaxial (Fig. 3).

Aramide laminates are superior to steel and alumin-
ium, particularly in respect of strength and modulus of
elasticity. However in mechanical bending, their prop-
erties under pressure play a large role in most construc-
tive uses. Thus, in all situations where the material is
flexed, compression is also present. By experimental
determination, the compression strength of aramides is
only 20% of their tensile strength and this low value
represents a significant limitation to their use in struc-
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Aramidimide

tural components. This can be remedied by the use of a
hybrid composition (carbon fibre in the compression
zone and aramide in the tensile zone). With respect to
malleability, aramides are significantly superior to car-
bon fibres. The poly-p-phenylene-terephthalate fibres
possess good resistance to heat and oxidation which
allows them to withstand relatively high temperatures
for a reasonably long time, and still suffer only insig-
nificant losses to their properties (Glass transition tem-
perature approx. 300°C, Heat shrinkage at 160°C ap-
prox. 2%) (contributed by von Falkay).

Aramidimide, in analogy with Aramide and, a
contraction for fibres from polyaryl amidimides. Typ-
ical members are e.g. organic — High temperature
fibres.

Aramina fibre — Urena fibres.

ARBE, (Ger.) abbrev. for: Arbeitsgemeinschaft
Bekleidungsindustrie e.V. (German Clothing Industry
Study Group); — Technical and professional organiza-
tions.

Archil — Natural dyes.

Arch steamer — Continuous steamer as a mainly
floor-mounted, vertical, semi-circular type machine,
through which the fabric to be steamed is passed over
side rollers; particularly for two-stage printing proc-
esses.

Area bonding Descriptive term for the produc-
tion of nonwovens where adhesion takes place over the
entire surface. See also = Point bonding.

Arginine (guanidine aminovaleric acid; amino-4-
guanidovaleric acid). A basic > Amino acid present in
wool (10,4%) and silk (1,05%).

HOOC — CH— (CH,);—NH — C —NH,

[
NH, NH

Armoured woven fine cloth Metal woven filter
fabric with the finest orifices (max. 17 pm). This fabric
is therefore employed in areas where it appears to be
suitable for fine filtration without auxiliary filtering
agents.

Aromatic compounds (aromatics, alicyclic or
cyclic compounds). In the widest sense they are deriv-
atives of benzene inter alia > Hydrocarbons. Also in-
cludes the = Cyclic hydrocarbons and their derivatives
(cyclohexene type), heterocyclic compounds (pyridine
type), as well as their derivatives. The name “aromat-
ic” is due to the strong and not unpleasant odour char-
acteristic of most substances of this nature derived
originally from natural sources (balsams, resins, etc.).
See also > Aliphatic compounds.

Aromatic nuclei - Cyclic hydrocarbons (benzene
type).

Aromatic polyamide fibres > Aramide fibres.
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Aromatic polyimide fibres in analogy with —
Aramide fibres, this is the commonly accepted term for
fibres based on aromatic polyimides: - High tempera-
ture fibres, whose chemical base module is character-
ised by aromatic rings connected by imide bonds.

P
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Through their properties and areas of use, they are
classified with the Aramides (e.g. Nomex), the Ara-
midimides (e.g. Kermel) and the polybenzimidazole
fibres (PBI-fibres). Use area: equipment for aircraft,
space craft and rescue craft, upholstery material, hot
gas filters, electrical insulation, life jackets and the
like.

Aromatic sulphonic acids and sulphonates are
produced from aromatic hydrocarbons by sulphonation
resp. the introduction of sulpho or sulphuric acid
groups. Example:

SOsH
+HO-SOsH — OO + H,O
naphthalene naphthalene

sulphonic acid

The soap-like properties as well as their foaming,
wetting, dispersing, emulsifying and softening charac-
teristics increase with increasing size of the molecule.
Aromatic sulphonic acid products have good stability
to water hardness salts and acids and may be used in
alkaline as well as neutral liquors. Uses: versatile wet-
ting agents for desizing and dyeing, also for pasting
and dissolving dyes in vat dyeing (also naphthols).
Further uses in carbonizing, milling, oiling auxiliaries,
finishing, sizing, etc.

Arrhenius equation Describes the temperature
dependency of the speed constant k. The following for-
mula applies:

EA
k =A - e RT

R is the gas constant, E, is described as the activat-
ing energy of the reaction. From experience, it is
almost independent of temperature over a wide tem-

perature range. The pre-exponential factor A can be
regarded as the limit value of the reaction speed con-



stants for T — oo, It is also called frequency factor or
impact factor. For many reactions, the Arrhenius equa-
tion represents, with a good degree of approximation,
the dependency of reaction speed on temperature. For
determining activation energy and frequency factor, it
is used mainly in the form

In kK/k+ = ﬁé + In A/A+

kt and A* have the numerical value 1 and the
dimension of k. If In k/k* is plotted against I/T on a
graph, the activation energy E, can be determined
from the gradient m of the straight line curves, and the
frequency factor A from the axis intercept.

Arrowroot (curcuma starch), West Indies (W)
so-called arrowroot flour; East Indies (O): Bombay or
Malabar arrowroot (cheapest); Brazilian (B); also cas-
sava starch, small translucent lumps (tapioca/sago).
Outward appearance: A + O = matt, white; B = matt,
greyish white. Feel: A = highly scroopy; O = less. Ar-
rowroot very often appears adulterated. Water content
is approx. 15-20%. It swells up at approx. 50°C, while
it sticks together around 70°C. Paste: A = clear bluish,
mucilagenous; O = pure white; B = like potato starch.
Finish handle: differs greatly, but like potato and wheat
starch. Use like starch.

Arsenic (As), atomic weight 75. Arsenic is a typi-
cal transitional element which exhibits metallic and
non-metallic characteristics. Silver-grey, yellowish,
brownish or black powder with a metallic lustre. Ar-
senic is very poisonous and starts to burn when heated
in air (garlic odour).

Compounds: with hydrogen = arsenic hydride
(arsine) AsH; (extremely poisonous) which is made
use of in the analytical detection of very small traces of
arsenic (— Arsenic traces, test for); with sulphur = sul-
phides, halogenides, etc. Uses: arsenic salts are used in
the preparation of hides and skins; as a colour pigment
(copper acetoarsenite, Schweinfurt green, Paris green
— toxic); as a depilatory in tanning, etc.

Arsenic film consists of a brownish-black coat-
ing of metallic arsenic which is deposited on the sur-
face of glass test apparatus e.g. by heating arsenic
hydride, or arsenic and carbon. = Arsenic traces, test
for.

Arsenic sulphides — Orpiment.

Arsenic traces, test for Marsh’s test for arsenic.
Hydrogen gas is produced in a gas generator vessel by
the action of sulphuric acid on zinc and the solution to
be tested is poured in. If arsenic is present, arsenic
hydride AsHj; is formed which, after drying, is passed
through a hot zone where the AsH; decomposes with
the preciptation of arsenic as a dark lustrous film and
hydrogen is burnt off. In contrast to antimony film

Artificial intelligence

which can also be formed in a similar manner, the
arsenic film is soluble in sodium hypochlorite solution.

Arsenometry Titration method for detecting pure
hypochlorite chlorine (active chlorometry).

arté Term for insect fretted silk.

Artefact (Lat.: ars = skill; facere = to make), e.g.
microscopical structure not present in an original sub-
stance but which is formed after a preparation treat-
ment (comminution, solution, swelling, electron-beam
action).

Article When, for example, the textile pattern
designer of a woven or knitted fabric manufacturer is
assigned to create the season’s new range, each type of
fabric is given a designation in the form of a number,
often with an additional fantasy name. Each new fabric
quality thus produced is referred to as an article, this
being subdivided into designs in the case of patterned
fabrics and into colours with plain fabrics. Where
printed fabrics are concerned, a design is also pro-
duced in different colourways (colourations).

Not only clothing fabrics are referred to as articles;
in other areas too, like garment manufacture, specific
materials (dyed, printed, coated and/or finished) that
belong to the finished article are purchased from the
fabric manufacturers. Hence, the textile finisher plans
the disposition of his product range according to the
article directory pertaining to the next step in the pro-
duction chain, i.e. garment manufacture, wholesale
and retail. The catalogue of requirements stems from
the article directory and is what the process technology
for textile finishing is based on. The finisher must,
however, take into account the fibre type in the article
directory to suit the respective field of application.

Article specific designs Fabrics produced for a
specific end-use and incorporating a design of dimen-
sions appropriate to the item being woven (as opposed
to designs continuing through the piece for goods sold
by the metre or by the piece) in the form of a centre
piece, corner design or border, as for example in blan-
kets, towels, headscarves, handkerchiefs, tablecloths,
serviettes and carpets.

Artificial flower finish  Stiff finish predominant-
ly on woven viscose fabrics for producing artificial
flowers. The finish may not impair dip dyeing.

Artificial fur Woven — Imitation furs from
woven pile fabrics (e.g. astrakhan, karakul, sealskin),
high-pile — Plush (previously of mohair or wool),
mainly from synthetic fibres.

Artificial intelligence covers the science of
endowing machines with intelligence similar to human
intelligence. Naturally a system, a science or a ma-
chine cannot be intelligent, but they can be made to use
similar deductive processes to those of human beings,
even if only to a very limited extent. This means that a
computer should be able to understand the state of the
system from one or several sources of information, and
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Artificial leather

on the basis of the relationships known to it, to decide
what is the best action to take. The intelligence of a
computer is therefore directly proportional to the
knowledge and relationships that have been entered
into it. This is nothing other than knowledge of the
functional dependence of a target value on a set of
individual parameters together with all the interactions
associated with them. The practical application of arti-
ficial intelligence is in = Expert systems; these should
mimic skilled personnel. The design and construction
of an expert system is called knowledge engineering.
Knowledge engineers ask experts for specialist knowl-
edge of their trade and formulate the knowledge so that
it can be structured and arranged in knowledge dia-
grams. The knowledge gleaned in this way from the
specialists is stored in knowledge databanks where it
can be accessed quickly.

Artificial leather — Coated textiles in accordance
with DIN 60000 having leather-like characteristics
and/or a leather-like surface structure, e.g. embossing.
Main types: fibre, woven fabric, film, nonwoven fabric
and warp knitted fabric artificial leather. Artificial
leather is mainly produced from polyvinyl chloride
and polyurethane, less often from polyacrylates and
polyamides. Relevant important details: paste produc-
tion, filling material, viscosity control, stabilizers, dye-
stuffs and pigments, adhesive agents etc. Machine park
comprises: a) paste producing machines, b) coating
equipment, c) printing and lacquering or spraying
equipment, d) embossing calender, e) raising machine,
f) tumbler or creasing machine, g) re-rolling, inspec-
tion and cutting machine. Despite great efforts, no one
has succeeded in producing a substitute equal in quali-
ty to natural leather. The problems of moisture absorp-
tion and air permeability have not yet been satisfactori-
ly solved.

The largest proportion of artificial leather produced
goes into the automobile and leather goods industries
and also into the production of awnings, tarpaulins and
roller blinds. Only some 10% is taken by fashion sec-
tors like clothing and shoes. Compared with natural
leather, artificial leathers have the same appearance,
but are to some extent independent products with spe-
cific advantages like low weight and easy care. — Imi-
tation suede.

Artificial silk Obsolete term for regenerated cel-
lulose filaments.

Artificial soil
ing test.

Aryl (Ar), aromatic = Alkyl: monovalent aro-
matic hydrocarbon radicals, e.g. from benzene CqHg:
— Phenyl C¢Hs; from naphthalene CgHg: — Naphthyl
C10H7.

AS,

I. > Asbestos fibre, = Standard abbrev. for textile
fibres, according to DIN 60001 T4/08.91.

(3 component combination) — Soil-
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II. abbrev. for: Australian Standard.

III. (Ger.) abbrev. for: Auslegeschrift (patent speci-
fication). In addition to important bibliographical data
in a patent application, it also contains the description,
patent claims, and design. Available for reference pur-
poses in Patent Offices.

As,

I. chemical symbol for = Arsenic (33).

II. — Asbestos fibre, — Standard abbrev. for textile
fibres, according to DIN 60001 until 1988, from 1991
— AS.

Asbestos (Gr. asbestos = inextinguishable). A
fibrous variety of magnesium silicate. Its particular
value is due to a combination of 3 properties: i.e. the
material is stable to temperatures up to 1000°C and
above, it is resistant to acids and also forms fibrous
crystals with good tensile strength. Asbestos occurs in
nature in the form of fibre bundles. The fibres are
strong and flexible so that spinning into yarn is possi-
ble with the longer fibres. It has a long history of use as
a raw material for fireproof clothing, heat insulating
jackets, heat shields and heat insulation boards in the
space, aeronautical and building industries. It has also
found wide application in brake linings. Since
1.1.1987, however, the use of asbestos in new automo-
bile brake linings is no longer permitted. The inhala-
tion of fine asbestos fibres can, over the long term,
cause cancer in humans. It is for this reason that
research has been directed towards finding less hazard-
ous substances with asbestos-like properties. In this
regard, certain textile fibres have been developed pos-
sessing similar properties to asbestos but without the
health risks since they have been manufactured in such
a way that, unlike asbestos, no lung-threatening fibres
are formed from the outset. Depending on the field of
application, the natural raw material asbestos can be
substituted by glass and ceramic fibres, aramid and
carbon fibres.

Properties: Asbestos is, in fact, incombustible.
Depending on the variety, however, asbestos fuses at
high temperatures, i.e it becomes hard and brittle
depending on how much chemically-bound water is
removed. The chrysotile variety gives up water slowly
at 315°C but at 650°C it becomes water-free, friable,
and loses strength. Even when heated frequently at
high temperatures, white asbestos (Canadian) exhibits
only a slight loss in strength but a considerable loss in
extensibility. The strength of blue asbestos (East Afri-
can) falls on first heating by approx. 12% and again on
subsequent heating by the same amount. Chemical
properties: only the brown and blue African asbestos
varieties are stable to acids, all other varieties have
limited stability. Dilute mineral acids have a more in-
tensive action here than the conc. acids. Asbestos is at-
tacked only slightly by alkalies and oxidizing sub-
stances at normal temperatures.



Asbestos fibre, further developments Asbestos
fibre dust has proved to be dangerous to health (highly
toxic by inhalation of dust particles — a carcinogen).
The American company Raybestos/Manhattan has
developed an automatic process for the manufacture of
asbestos yarns which even meets the stringent OSHA
Regulations. Similar further developments from Eter-
nit AG with Hoechst and Kuraray Synthetic Fibers as
substitutes for asbestos are Kolanit 10 (Hoechst) and
Kuralon (Kuraray) as well as modified polyacryloni-
trile and aramid fibres.

Asbestos fibres Naturally occurring — Mineral
fibres (Europe, Russia, Africa, America, Canada) as
hydrated silicate of magnesium Mg¢Si,O,,(OH)g in
fibrous varieties of Serpentine resp. Chrysotile, which
were of chief importance for textile purposes, or as the
weathered products of hornblende (complex silicates
of calcium, iron and magnesium). The fibres consist of
long, fine, soft crystalline needles in a chain silicate
structure. X-ray investigations carried out as long ago
as 1930/32 already revealed the fine structure of these
fibres (see Fig.). The basic building block of asbestos

Fig.: Schematic diagram of the structure of an asbestos fibre
(arrow = fibre axis direction).

Asbestos substitutes

grey, green and brown. Fibre length in the raw mineral
is 15-25 cm (the most valuable are the very long
curled Bostonite and Canadian asbestos fibre varie-
ties). Fibres of 2-5 cm are used in spinnable form.
There is virtually no limit to the fineness of asbestos
fibres; the crystals may be subdivided until they are so
fine that they cannot be seen through an optical micro-
scope. Fibre lustre is extremely variable depending on
origin. Amianthus is silky with a mother of pearl-like
translucent appearance; Chrysotile has a metallic shot-
like waxy or matt lustre. The fibres have a more or less
waxy smooth handle. Good quality asbestos fibres
should be soft and flexible. Uses: Nowadays the use of
asbestos has been largely forbidden because of its car-
cinogenic properties. Formerly, asbestos rovings were
spun on conventional spinning frames (ring or flier)
frequently mixed with other fibres before spinning,
e.g. often with 2-10% cotton. Its main applications
were those in which its resistance to heat and burning
were all-important, such as fireproof fabrics (furnish-
ing fabrics, theatre curtains and scenery, fireproof
clothing), heat insulation, seals and packings (flanges,
manhole gaskets, glands, etc.).

Asbestos substitutes These include fibres that
are suitable for use as substitutes for asbestos. For
most fields of application, asbestos can only be substi-
tuted by fibrous materials. Packings and gaskets are an
exception, however, since flexible graphite films are
used for these applications. In order to qualify as possi-
ble substitutes, synthetically produced fibres must:

— be able to satisfy physico-technical requirements,
— be available in sufficient quantities at an acceptable

cost,

— have either a low biological effect or none at all.
An overview of possible fibre substitutes is given in
the Fig. Each specific property of asbestos can be cov-
ered by a different fibre material. Evaluation from the
technical and economic points of view indicates that
all inorganic amorphous fibres are suitable, e.g. textile
and non-textile glass fibres. Substitution by crystalline

minerals is, as for all silicates, the SiOy4 [

synthetic fibre materials :l

tetrahedron. The oxygen possesses the
characteristic property of being able to

belong to two different tetrahedrons at !

. . organic fibre
the same time. The various arrange- materials

[ anorganic fibre materials I

| |

ments and linking of SiO, tetrahedrons oxidised —
. . . . . polyacrylonitrile crystalline fibre amorphous fibre materials (glass fibres) I
in combination with different metal aromatic materials ; :
atoms is a characteristic feature of the polyamides | |steel wires i o Toxtie glass ibres
fundamentally variable structure of polytetrafiuorethylene fibres o areen glass fibres (insulating fibres)
asbestos minerals (Serpentine and Pitch-based carbon | - A-glass glass wools

. . i . C-glass slag wools
Amphibole asbestos). The density var- SIC whiske D-glass mineral wools
. . .. . I t i - i
ies according to origin, e.g. Chrysotile fitanate " E{i'sa)ssl ceramic wools

N =(S)-glass

2,2-2,8 and blue South African asbestos Z-glass

3,2-3,6. Depending on mineral impu-

rities, the colour varies from white to

Fig.: Survey of types of synthetic fibres suitable as asbestos substitutes.
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ASBL

inorganic as well as organic fibres is likewise an ac-
ceptable alternative, although comparatively higher
costs must be reckoned with in this case. From the
technical and medical standpoints, oxidized polyacry-
lonitrile and carbon fibre products can be used in all
fields of asbestos substitution.

ASBL, (Fr.) abbrev. for: Annales Scientifiques
Textiles Belges (Belgian Scientific Textile Records),
Belgian textile research centre. - Technical and pro-
fessional organizations.

Ascending design Pictorial carpet motifs which
are mainly discernible only when seen from one view-
ing direction.

Asche test For the verification of electrostatics
eliminated in synthetic fibres by soft rinsing agents.

Asclepias fibre > Akund.

ASD, (Fr.) abbrev. for: Association Suisse de
Documentation (Swiss Association for Documenta-
tion), identical with - SVD.

ASDC, abbrev. for: Associate of the Society of
Dyers and Colourists; professional qualification of the
— SDC, Bradford, U.K.

ASENET, (Fr.)) abbrev. for: Association Suisse
des Entreprises de Nettoyage a sec et d’Entretien des
Textiles (Swiss Association of Drycleaning and Fabric
Care Enterprises), (analogous to the VSCTU); — Tech-
nical and professional organizations.

Aseptic, germ-free condition, — Sterile. Opposite
of septic.

Ash non-volatile mineral residue in powder form
produced when matter is burnt.

Ash content Ash residue remaining after the
complete combustion of a specific material. The ash
content of wood pulp is 0,2-0,3% and of viscose ap-
prox. 0,1%.

Ash tests, specifically for the detection of metals
in dyeings; —: Aluminium, Chromium, Iron and Cop-
per in dyeings, detection of.

Asiatic gums — Vegetable gums, with a greater
or lesser content of arabin and bassorin. They are gen-
erally only swollen in hot water, but are dissolved by
pressure boiling to give thick, viscous liquids with
excellent flow characteristics. Asiatic gums include
Ghatto, Karaya and Shiraz gums which are used as
industrial gums for textile printing thickeners (alkali-
sensitive).

Karaya gum, which mostly contains over 50% bas-
sorin, is similar to Bassora gum and Tragacanth, some-
what more readily soluble than the latter it is often
used for the adulteration of these gums.

Asociacion Espanola de Quimicos y Coloristas
Textiles (AEQCT) Spanish Association of Textile
Chemists and Colourists. = Technical and professional
organizations.

Aspartic acid A naturally occurring - Amino
acid (asparaginic acid, asparagic acid, aminosuccinic
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acid, monoamino dicarboxylic acid) which is present
in wool (up to 7,27%) and silk (up to 2%).

H H

|
HOOC — C—C —COOH

H NH,

Asphalt A dark brown to black cementitious ma-
terial, solid or semi-solid in consistency, in which the
predominating constituents are bitumens which occur
in nature as such or are obtained as residues in petrole-
um refining. Melting range 70—150°C. Asphalt is solu-
ble in benzene, chloroform, carbon disulphide and tur-
pentine. Uses: special paints, adhesive in electrical
laminates, insulation primers and leather lacquers.

Aspirated psychrometer - Psychrometer.

ASQ, (Ger.) abbrev. for: Arbeitsgemeinschaft fiir
statistische Qualitdtskontrolle (German Study Group
for statistical quality control). Since the end of 1972 —
DGQ.

Assimilated carbon In biological clarification
systems for waste water an assimilation, which is inde-
pendent of light, takes place with some strains of bac-
teria through chemosynthesis.

The required energy is obtained through the oxida-
tion of ammonia, nitrite, iron oxide, hydrogen sul-
phide, etc. The assimilates (products of assimilation)
are further broken down to some extent by mineraliza-
tion (at first with an increasing and later a decreasing
number of bacteria), see Fig.
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Fig.: Elimination, oxidation and mineralisation of citric acid
in the GF test.
Assimilated carbon = 100% — (% DOC + % CO,).

Associate The result of - Association. An asso-
ciated compound.

Association (Lat.: associare = to ally with).
Chemically: combination of molecules of the same
type to form molecular associates such as e.g. micellar
colloids. The stability of such associates varies greatly:



decomposition takes place sooner or later on heating
into the individual molecules. In the case of dyes, asso-
ciation allows a concentration of dye to form in close
proximity to the fibre, e.g. an important factor for dye
exhaustion on cellulose (therefore a high tendency to
form associates = good — Substantivity). Dyes which
form weak associates or none at all are e.g. > Acid
dyes.

Association colloids
loids.

Association, degree of Amount of — Associa-
tion, which increases as the electrolyte content (salt
addition) rises and falls with temperature for direct
dyes. For dissolved cationic and acid dyes, the Degree
of Association (according to Roth) is about 1.1-2.6, for
substantive Benzopurpurine 4B (dependant on concen-
tration and salt content) 6-800, and for Chicago Blue
6B between 3 and 37. > Aggregation, degree of.

Association des Chimistes de I’Industrie Textile
(ACIT). French Association of Chemists of the Textile
Industry. = Technical and professional organizations.

Association Internationale de la Soie (AIS).
Worldwide organization for the entire field of silk cul-
tivation (silk trade, finishing, garment making) with
headquarters in Lyon. Founded in 1947. — Technical
and professional organizations.

Association Internationale de Savonnerie et de
la Détergence (AIS). International Association of
Washing Agent and Detergent Manufacturers in the
European Community. - Technical and professional
organizations.

Association of surfactants The physico-chemi-
cal principles underlying the rheological properties of
surfactants in aqueous solutions have been thoroughly
investigated. As illustrated schematically in Fig. 1, sur-

(micellar colloids) — Col-

Association of surfactants

non-ionic

cationic

anionic

Fig. 2: Diagrammatic view of the transition from spherical to
rod micelle (Henkel).

factants form micelles in aqueous solutions which ex-
ist in different geometrical forms and which can aggre-
gate to form mesophases resp. liquid-crystalline phases
depending on the concentration, the presence of elec-
trolytes and the addition of co-surfactants.

The viscosity and rheological behaviour of such a
system depends on which way has been taken in
changing the parameters represented in the phase dia-
gram. In dilute anionic surfactant solutions a transition
from isometric spherical micelles to anisometric rod or
wafer micelles takes place (Fig. 2) on the addition of
co-surfactants (fatty acid alkanolamides, amphoterics,
fatty alcohol ethoxylates inter alia, additives of low
molecular weight). As a result, a state is reached in
which the anisometric surfactant micelles constantly
collide with each other due to thermal mobility thereby
preventing their free rotation. A dynamic network is
formed which manifests itself macroscopically as an
increased viscosity of the surfactant solution.

The parameters influencing the transition from a

spherical micelle to a rod micelle

d I
C%

are quite diverse. In the main,
however, they may be attributed
in a graphic model to the geomet-
rical properties of the surfactant,
i.e. their molecular structure and
the spatial relationship of the
hydrophilic head groups to the

v

hydrophobic carbon chain, and by
electrostatic effects such as the
screening of mutually repellent
charges and hydrate clouds of
neighbouring head groups of ion-

i

Hz0

|
T
)
i
7|

lamellar

ic surfactants. For a given chemi-
cal structure, the probability that
anisometric micelles will be
formed is increased by any meas-
ure which results in a reduction
in the distance between neigh-

(i

Fig. 1: Phase diagram of surfactant association in aqueous solution (Henkel).

bouring ionic head groups (Beh-
ler, Hensen, Raths, Tesmann).
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Associazione Italiana di Chimica Tessile e Coloristica

Associazione Italiana di Chimica Tessile e
Coloristica (AICTC). Italian Association of Textile
Chemists and Colourists. = Technical and professional
organizations.

ASTI, (Ger.) abbrev. for: Arbeitgeberverband der
Schweizerischen Textilveredlungsindustrie, Ziirich
(Employers’ Association of the Swiss Textile Finish-
ing Industry). = Technical and professional organiza-
tions.

ASTM, abbrev. for: American Society for Testing
and Materials. Industrial standards organization.
— Technical and professional organizations.

Astrakhan

I. The skin of still-born or very young lambs (origi-
nally from Astrakhan in Russia), the fine grey or black
curly hair of which resembles fur.

II. Real astrakhan is a curly lamb’s fleece (Persian).
Substitutes are lambskin imitations like woven plush
fabric (frieze velvet) with an uncut (mohair) pile warp;
also produced in jute and acetate filament yarn. Loop
height is determined by round wire inlay. A distinction
is drawn between production methods, a) woven astra-
khan (plush), fulled astrakhan and tricot astrakhan
(warp knitted fabric). There are also the so-called ad-
hesive-bonded polyamide astrakhans. Used for ladies’
overcoats, caps and fur trimmings.

Astrakhan yarn Wool crimp yarn. Forced crimp-
ing can be fixated by cross-linking so as to be washfast.

Astrakin Compound woven and warp knitted
fabric; base fabric of raw crépe georgette with a differ-
ent top fabric glued on. Créping produces a — Cloqué-
like surface.

Astro-dyed Licensed process for dyeing non-re-
peating effects (— Space dyeing) on yarns by injection
of dye liquor into the inner layers of wound packages
up to a maximum of 5 colours with special dyeing
equipment (used for carpets and upholstery fabrics).
Production rate = 50-60 kg/h. Manufactured by Astro
Dyeworks, USA.

Asymmetry Lack of uniformity, i.e. non-uni-
formity, e.g. the asymmetrical distribution of certain
groups or forces (hydrophilic, hydrophobic) in the
molecule of a textile auxiliary.

Asymptotic (Gr. asumptotos = not falling togeth-
er) approaching infinity, e.g. the curve of a graph.

At, chemical symbol for astatine (85).

at Technical atmosphere, replaced in the —
ST system by Pa (Pascal). 1 at = 0,981 - 10> Pa = 0,981
bar.

ATA,

I. abbrev. for: anthranilamide.

II. abbrev. for: aminotrimethylcarboxylic acid resp.
— Nitrilotriacetic acid.

III. (Fr.) abbrev. for: aminotriacétique acide.

ATE process (anthrasol-thermosol development
process), dry development process for leuco vat ester
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dyestuffs with the use of an activator and a levelling
agent for woven cellulose and cellulose/polyester
blend fabrics.

ATF, (Ger.) abbrev. for: Arbeitsgemeinschaft tex-
tiler Fachvereinigungen (Working Group of German
Textile Organizations). — Technical and professional
organizations.

ATI, abbrev. for Associate of the Textile Institute.
Professional qualification of the Textile Institute, Man-
chester, U.K.

atm abbrev. for standard atmosphere, a former
practical unit of pressure now replaced in the — SI sys-
tem by Pa (Pascal). 1 atm = 1,0133 - 105 Pa = 1,0133
bar.

ATMA, abbrev. for: American Textile Machinery
Association. = Technical and professional organiza-
tions.

ATME, abbrev. for: American Textile Machinery
Exhibition (held in Greenville, SC, USA).

Atmospheric air is composed of 78,06 vol.%
nitrogen, 21 vol.% oxygen, approx. 0,03 vol.% carbon
dioxide, variable amounts of water vapour, traces of
volatile organic and inorganic substances, dust etc., as
well as 0,94 vol.% rare gases.

Atom (Gr. atomos = that cannot be divided) the
smallest particle of an — Element (chemically incapa-
ble of being further split up) which can combine with
similar or different atoms to form — Molecules and
chemical compounds.

Atomic absorption spectroscopy (AAS). An an-
alytical technique similar to flame emission spectros-
copy (FES) for the detection of trace metals in differ-
ent matrices. The technique is suitable for the qualita-
tive and quantitative determination of metallic ele-
ments but does not extend to their stages of oxidation
or the structure of their molecular environment. Both
methods are preferred for the micro and trace analysis
of solid, liquid and gaseous samples.

The light beam of a lamp which emits the atomic
spectrum of the element being determined, is conduct-
ed through a flame or graphite tube in which the metal
being analyzed is converted into its ground state atoms
by thermal dissociation. As a result, a part of the radi-
ated light is absorbed. The quantity of absorbed light is
proportional to the metal concentration. The detection
limit of the graphite tube method is lower than the
flame technique by a factor of 10-100, and the volume
used for analysis is many times smaller than the pore
volume for the flame technique. A lengthy calibration
with elemental standards at different concentrations is
necessary for both analytical methods.

Atomic bond (electron pair bond, homopolar
bond, covalent bond, co-ordinate bond, nonpolar
bond). Virtually all compounds (with the exception of
salts) not containing ions, i.e. nonelectrolytes, consist
of molecules built up from atoms held together by very



strong bonds. Such bonds are referred to as > chemi-
cal bonds per se, e.g.:

a) monovalent = single bond, e.g. =CH-C=

b) bivalent = double bond, e.g. =C=C=

¢) trivalent = triple bond, e.g. -C=C-

The atoms are bound to each other by a shared pair of
electrons (electron pair bond) which belong to both at-
oms at the same time. In more precise terms, one posi-
tively charged atomic nuclei provides one negative
bonding electron so that two together can form an elec-
tron pair: H + H — H : H. From this it follows that

— a single bond consists of one shared electron pair:

N / N\ /

—C—C— resp. —C ! C—

/ AN / AN

— a double bond contains 2 electron pairs:

AN / AN /

Cc==C resp. c::C

/ AN / AN

— a triple bond contains 3 electron pairs:

—Cc=C— —C:ic—

resp.

If all the shared valence electrons of both atoms are
included, then each atom will always have 8 electrons
(octet theory of electron shell structure for elements
like noble gases with the exception of hydrogen which
has 2 electrons = doublet):

constitutional electronic
formula: Sformula:
H H
| | H H
H-C —C-H vresp. H:C : C:-H
| | H H
H H
H-C=C-H vresp. H:C :::C:.H

Free electron pairs (i.e. not shared) can be indicated
by a horizontal line thus:

O0=C=0 resp. 0::C::0 pesp. 0=C=0

Atomic theory

From these formulae it follows that an atomic bond
is built up by attraction forces acting through shared
electron pairs which are relatively localized in the re-
gion of the two nuclei. Bonding forces of this kind are
normally very strong, such as e.g. the C—C chains in
organic chemistry and, in the widest sense, all primary
valency chains.

Atomic mass Relative atomic mass of an isotope
resp. nuclide. Defined relative to '2C as exactly
12,0000 (reference basis). The atomic mass rounded
off as a whole number is referred to as the mass or
nucleon number and indicates the sum of nucleons
(neutrons and protons). Since the atomic mass of a pro-
ton (1,007276) and that of a neutron (1,008665) are ap-
proximately equal, the following relationship is valid;
atomic mass = mass (nucleon) number.

Atomic number (proton number), symbol Z. The
number of protons (positively charged mass units) in
the nucleus of an atom or the number of electrons re-
volving around the nucleus. The atomic number deter-
mines the chemical properties of an element and the
element’s location in the — Periodic system (atomic
theory). It is always the same as the number of nega-
tively charged electrons in the shells. The order of
atomic numbers begins with the lightest element, hy-
drogen with 1. The number of protons and electrons
also increases with the atomic number from element to
element by 1 each time. All the isotopes of an element
have the same atomic number although different iso-
topes have different mass numbers.

Atomic theory As far back as the history of sci-
ence permits the basic structure of matter has been a
constantly recurring theme as has the search for the
most fundamental particles on which matter is based.
The Greek philosopher Empedocles postulated the four
elements (earth, air, fire and water) as integral and im-
mutable. Aristotle, on the other hand, regarded them as
transformable one with the other. Leucippus and Dem-
ocritus originated the theory that matter is made up of
indivisible, infinitely small atoms (“atomos”). It was
only in the 19th century that this concept was scientifi-
cally substantiated when it was recognized that, to
each of the 92 (chemical) elements known at that time,
an “atom” had to be allocated; a concept which is still
valid even today. Compounds of several atoms form
molecules from which substances are built up.

In 1911 the English physicist Lord Ernest Ruther-
ford demonstrated that the atom is similar to a plane-
tary system with the atom nucleus as the sun and
electrons as the planets. An entirely new universe had
been discovered — a universe of unimaginably small di-
mensions. Even up to about 40 years ago the world
appeared to be relatively simple. The physicists traced
back 92 atomic species back to protons and neutrons,
which were recognized to be the building blocks of
atomic nuclei, and electrons which orbitted the nuclei
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Atomic theory

in shells. However, a series of particles (approx. 300)
were next discovered, first in cosmic rays and later in
accelerators, which did not fit in the scheme as then
understood. Strange names were found for these parti-
cles: mensors, hyperons, etc. Attempts to classify them
have occupied the most capable theoreticians of the
world for 2 decades. It soon became clear that the
many particles described as “elementary” up to then,
even including the proton and neutron, must in reality
be composed of other yet more elementary building
blocks. Since 1974 experimental results from particle
accelerator laboratories have come thick and fast.
These, together with the theoretical knowledge already
available, have given an entirely new picture of the
fundamental building blocks of matter as well as the
forces acting between them. The greater part of today’s
main interest in this subject did not exist at all in 1974.

There are currently 2 important questions here: a)
whether the variety of matter can be traced back to a
few fundamental building blocks and b) what forces
act between these fundamental building blocks and are
therefore responsible for their stability or reaction.

In the course of time, attempts have also been made
to break matter down into smaller and smaller particles
(see Fig.). The researcher has progressed through mol-
ecules, atoms, atomic nuclei and, finally, protons and
neutrons to smaller and smaller units. In order to do
this it appears that the smaller the unit the more force
is required to break down these particles. To split them
further it is necessary to bombard them with energy-
rich particles produced in larger and larger particle ac-
celerators. The advance into the microcosmos has pro-
ceeded largely parallel with the development of more
and more powerful particle accelerators. These are, so
to speak, similar to the microscope with which it is
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Fig.: Like the chemical period system of the elements, the
standard model of physics arranges the elementary particles
in groups with identical characteristics. The masses (as far as
is known) are indicated in million electron-volt units (eV)
(according to CERN). (1 eV is equivalent to the energy which
an electron contains after passing through a voltage of 1 volt).
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possible to penetrate deeper and deeper into the struc-
ture of matter. Through bombardment with high energy
particles it has been proved that smaller “bodies” are
contained in the proton, of which there are 3. Original-
ly they were called “partons” and now ‘“quark”™ parti-
cles. Today, these truly strange elementary particles are
the focus of the particle physicist’s attention. Virtually
all of the many “elementary” particles have now
emerged as double or triple compounds of these ele-
mentary bodies. Particularly interesting is the fact that
up to today there are no indications of structures even
smaller than quarks. They behave as dot-like “sources”
of their energy fields. Apart from quarks, only one oth-
er type of indivisible particles is known at present: the
leptones of which the main representative is the elec-
tron. These particles also have no internal structure
and, to a certain degree, represent a parallel family to
the quarks. They lack only the characteristic nuclear
forces of quarks.

At present 4 different types of interactions between
the particles are known. They differ principally in their
strength, i.e. the “nuclear interactions” which only
arise in connection with quark particles; the “electro-
magnetic” interactions which are associated with elec-
trical charges; “weak” interactions which occur in radi-
oactive decay and, finally, the “gravitational” interac-
tions which occur with particles (and bodies) having
mass. One of the greatest successes of physics in the
19th century was the recognition of electrical forces
and magnetic forces as 2 forms of a unitary force, i.e.
electromagnetic interactions. This theory formulated
by James Maxwell represents the basis on which to-
day’s electronics, radio and television technology has
been built.

To the same end, Werner Heisenberg attempted to
combine the 4 known interactions into one elementary
force in his “world formula” during the 1950s. Today,
it is realized that this attempt was made before its time.
It is necessary to be content on reaching this objective
step by step. With the discovery of the J/psi particle in
November 1974, a period full of unimaginable new
discoveries and successes opened up both for experi-
mentalists at the DESY particle accelerator as well as
quark theoreticians. Since it proved impossible, despite
all efforts, to fit the J/psi particle into the accepted
3-quark model of the time, it was finally concluded that
a 4th quark must exist differing from the 3 known ones
by a new charge with the name “charm”. It is postulated
that the J/psi particle consists of one charmed quark
and its antiquark. If this assumption is correct combina-
tions of charmed quarks with the well-known quarks
must exist, namely the combinations cu, cd and cs.
These combinations have been named D°, D+ and F+.

It has now been recognized that it is possible to rep-
resent the electromagnetic and the weak interactions as
different forms of a general interaction. More and



more experimental results have confirmed this theory
or, to be more precise, no experiment has disproved it
up to now. Interesting experiments on this theory have
been carried out in storage rings. Only as a result of the
extremely high energies achieved by this means are
combined “weak-electromagnetic” interactions to be
expected. The same high energies have opened up in-
teresting test fields for details of the quark theory. Suc-
cessful experiments in storage rings have demonstrat-
ed this repeatedly over the past few years. Since No-
vember 1974 the so-called J/psi “quark-antiquark”
combination has been investigated.

Atomic weight Mass constant of the = Elements.
Former name for relative atomic mass. Originally
based on naturally occurring oxygen, the atomic
weight of which = 16.

Atomizer High performance system using —
Jets. A mist of water droplets is formed with an atomiz-
er which, due to the large surface area of the water cur-
tain, is suitable e.g. for the sorption of gases.

In the stenter exhaust air system shown in the Fig.,
exhaust air is led through a duct containing a water at-
omizer. This produces large quantities of water drop-
lets and the exhaust air is conducted through the water
curtain in a counter-current direction. Due to the re-
sultant cooling to approx. 50°C, the pollutant vapours
condense. The pollutants as well as (to some extent)
undesirable odours, are consequently adsorbed and the
soluble pollutants are partially dissolved in the water
droplets. The pollutant-laden air is then passed through
a mist collector in which the water droplets, condensa-
tion products and pollutants are separated out. In a wa-
ter container fitted with a filter the non-soluble pollut-
ants are finally separated off and must, if necessary, be
disposed of as special waste. The cleaned water is then
recirculated back to the atomizer. It is also possible to
supply the atomizer with water from wet processing
machines where it may be used for exhaust air scrub-
bing. — High pressure atomizer.

Attraction forces

Atomizer nozzles Multi-component nozzles in
which a mixture of air and a liquid is formed.

ATPUL, (Fr.) abbrev. for: 1’Association Tech-
nique pour la Production et 1’Utilisation du Lin et
autres Fibres Libériennes (French textile research or-
ganization for linen and other bast fibres). = Technical
and professional organizations.

Attagenus beetles, protection against > Moth-
proofing.

Attapulgite A hydrated aluminium-magnesium
silicate mineral from Attapulgus (Georgia/USA), the
chief ingredient of fuller’s earth. It is related to meer-
schaum and has highly adsorbent properties. Used, in-
ter alia, as bleaching earth.

Attraction forces Water molecules have a strong
attraction for one another. For a molecule on the sur-
face, however, attraction forces only act from the sides
and underneath as there is no attraction between mole-

/NS

v

Fig.: Nuclear attraction of water molecules.

cules of air and those of water. As a result, a force
which is directed from the surface to the interior is
active, i.e. surface tension. Although the forces acting
between the water molecules (hydrogen bonds) are
relatively strong, the surface tension of water is parti-
cularly high (see Fig.).

il

Fig.: Atomizer for stenter exhaust air cleaning (Prott).
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ATV

ATV, (Ger.) abbrev. for: Abwassertechnische
Vereinigung (German technical association for waste
water). — Technical and professional organizations.

Au, chemical symbol for > Gold (79).

Au portique (= AFNOR method). French flam-
mability standard which takes the form of a vertical
test for upholstery and furnishing fabrics. Visual as-
sessment: burning behaviour and smoke development.
Measurements: time of burning after extinguishing the
alcohol flame, and length of charred zone.

Autoclaves Pressure vessels constructed of thick-
walled steel (usually alloy steel or frequently nickel
alloys) of welded, drawn, forged or composite con-
struction, generally in the form of circular kiers. They
are always provided with a pressure gauge, thermome-
ter and safety valve for control purposes. Maximum
operating pressures are specified for all autoclaves
which, if exceeded, can result in explosion. Uses: pres-
sure scouring, high temperature dyeing.

Autoconer Automatic cross-winding machine for
rewinding yarn from spinning cops on to cross-wound
packages (Fig. 1). Electronic yarn clearers as well as
automatic splicing of yarn breaks are state-of-the-art
features. Both the spinning machine and the Autoconer
can be equipped with automated transport systems
(Fig. 2). Manuf.: Schlathorst.

Fig. 1: Autoconer principle sketch.

Fig. 2: Schlafhorst Autoconer System 238 with integrated Caddy transport system.
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Automated dye weighing and dispensing systems

Fig. 1: Endless screw type dye powder feed
to dosing (Texicon).

1 = dye powder;

2 = endless screw;

3 = pneumatic vibrating mechanism.
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Fig. 2: Dye powder dosing and weighing station (Texicon).
1 = metering valve; 2 = dust extraction; 3 = dust extraction
hood; 4 = scales; 5 = pneumatic springing.
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Automated dye weighing and dispensing
systems An example of such a system (Figs. 1-3)
involves the use of coded plastic cards on the dye pow-
der containers and an integrated recipe print-out facili-
ty. Such systems are designed to eliminate weighing
eITOrS.
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Fig. 3: Typical automatic dye dosing station.
1 = conveyor system; 2 = control panel; 3 = 32 storage
containers; 4 = turnable.
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Automated packaging lines

Fig. 1: Automatic palletizing machine for packing cross-wound bobbins
(San Grato).

Automated packaging lines Typi-
cal examples in textile finishing include:
the palletizing of yarn packages (Fig. 1)
or rolls of fabric (Fig. 2) and the immedi-
ate packaging of fabric rolls in heat
sealed polyethylene film (Fig. 3).

Automatic batcher, connected to a
stenter; batch changes can be made with-
out stopping the stenter. The goods are
cut automatically and cardboard tubes are
inserted without batch centres.

Automatic continuous laundering
Term for a system comprising — Continu-
ous washing plant, mechanical water ex-
tracting unit and an opening/drying unit,
fully automatically controlled and tech-
nologically interlinked for non-operator
assembly line laundering operations,
from loading the line through to distribu-
tion and transport to the finished area.

Fig. 2: Campen carpet roll packing.

Fig. 3: Welding rolls of woven fabric in film (Krantz).
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Automatic control systems processes in a sys-
tem where one or more parameters (control parame-
ters) are continuously measured by a sensor and the
measured value is compared with a preset value, so
that the actual value can be adjusted to the set value. A
control process works in a circle, a so-called control
loop. Fig. 1 shows a simple control loop.

Automatic control systems

The principle of a control loop system that has
been extensively automated is to eliminate fluctuations
as quickly as possible and to bring the ,,disturbed* sys-
tem back to its original stable state. However, while
control and adjustment are effected completely auto-
matically and usually quickly in technical or biological
control loops, this is not normally possible with indus-

trial management control loops. In gener-
al it takes time to recognise a deviation,

to decide what measures should be taken
and then to put the measures into effect.
This reaction time is the main obstacle to
flexibility. To increase the flexibility,
ways of shortening the reaction time have

Zo Z1 Z? Z23
| 1]
8
. >
Y Control object o

to be found for all the stages from recog-
nising the deviation through the decision
process to making the required correc-
Y tions. It is appropriate to describe the
three main functions of a control loop and
to show (Table) how these three functions
can be used to increase flexibility.

1. Sensor function: this function is asso-

Controller

"

ciated with determining the actual or
current value of the control parameter.
In management economy encoded or
operational data take the place of the
probes. They serve a two fold purpose,
namely finding

— the current situation, the actual po-

Fig. 1: Control loop. 0: current value detector (x); 1: set
value adjuster (w); 2, 3: measured value converter; 4:

sition, e.g. state of orders, stock sit-
uation, availability, bottlenecks and

comparator; 5: controller y = y(e); 6: output amplifier; S0 on,
7: adjusting drive motor; 8: adjusting unit; Z: disturbance
effects.
Term Definition Heating Economy
Control loop Closed feedback system that
remains relatively stable to
interior and exterior disturbances
Control object The object that is to Room Production operations
controlled within a system
Sensor Device for measuring the control ~ Thermostat Operational data and
variable codes
Controller Controlling equipment Regulating device Process control system

Variable that is to be controlled
in the control object

Set value

Values transmitted to the control
object by the operation of the
controller

Mechanism for controlling the
adjustable variable

Variables that act from outside
the control line

Controller variable x
Guide value w
Adjustable variable y
Adjusting device

Disturbance variable z

Effective room
temperature
Set temperature
Power to valves

Production programme

State of orders
Trigger value

Valve Production

systems/purchase
Outside Customer orders
temperature

Tab.: Definitions in management loops (examples: comparison of technical and economic processes).
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Automatic control systems

— an early warning system to detect both interior
and exterior changes, such as, e.g. automatic no-
tification of a delay in supply, an increase in the
absence rate, material difficulties, changes in
customer’s orders etc.

In all these cases it is important that this informa-

tion is sent quickly to the control manager either as

encoded or operational data etc. This is carried out
in part by operational data collecting equipment
and systems. There will be administrative difficul-
ties if the problem involves something which has
consequences for material or timing that result in an
alteration to a specification or a change in the vol-
ume of a customer’s order. Above all, valuable time
is often lost when changes have to be clarified man-
ually. In these cases well-designed electronic data

processing support in the dialogue is invaluable. A

prerequisite is of course that the necessary data-

banks with direct access are available.

. Control functions: there are three control functions,

namely:

— comparison of the control and set values to de-
tect a deviation;

— assessment of the deviation and then deciding
whether it is large enough to set procedures in
motion or if it is so small that nothing needs to
be done;

— deciding what measures should be taken to elim-
inate the deviation.

. Regulating function: at this point the measures de-

cided upon are put into effect. These include all ac-
tivities directed towards eliminating the deviation,
e.g. sending a purchase order, repairing a defective
machine, arranging overtime, cancelling payment
instructions, alteration of works instructions etc.

The control loop of a dyeing system can be represent-

ed e.g. as a block diagram
(Fig. 2). The object of con-
trol is the dyebath. The

rate of exhaustion ¢ = dc/
dt is controlled by the tem-
perature T. There are two
control loops, one inside

. . Sit) {1}
SSET z T-controllerH heating JL'[ dye bath |0

the other, with the inner

SACTUAL

one (for the temperature)

d
___.I & -order J-—f—_lgncentration-orderl-——l——{ spectrum I-———

being controlled by the

outer (for the rate of ex-
haustion). In the outer con-

Fig. 2: Block diagram of a control loop.
d; = optical density as a function of the wavelength, I; S(t) = Set value function for the
heating.

trol loop, the rate of ex-
haustion ¢’ of the individu-
al dyestuffs in the bath is
compared with the current

dye optional sensor
liquor missing

alternative values

———=apox.50m -———

set value, where the set
value comes from the criti-
cal dyeing rate. The con-
troller for the rate of ex-
haustion (c-controller)
continuously  calculates
the set value for the tem-
perature from the differ-
ence Ac between the actu-
al and set values of ¢ and

liquor application ]

concentration check
positional
(selvedge/middle)
temporal (cycle/tailing)

| entry moisture content |

from experimental data for

ngfgcizzgg both the temperature Tg

and the rate of exhaustion
aye c’g. This set value is com-
fixation yield pared with the current val-

ue of the temperature by
fabric dye the temperature controller
penetration (T-controller), and the

heating of the dyebath is
switched on or off as ap-
propriate. The PD (propor-

Fig. 3: Optional sensors for the uptake of the dyebath in continuous dyeing (after

Riittiger), uptake in g of dyebath per kg of textile material.
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Automatic pattern repeat system for screen printing

controller works by the normal principles of control
engineering.

A management system is distinct from a control
system. A management system is a process in a
“closed” system in which the target value of a parame-
ter (control parameter) is continuously established
from actions based on measurements of this parameter
and is kept at its optimum level. Control on the other
hand is a process in a “limited” system in which one or
several input variables affect other parameters (output
variables) according to definite rules. Management is
an extension of a control system.

R -
1
|
|
|
L
[ AT/ |
: :
1
2 1 |
-
i
= i

Fig. 4: Control loop for the automatic adjustment of the
angle of approach of the textile material to an sueding roller
(Menschner).

1 = emery roller; 2 = measurement of friction; 3 = goods;

4 = sensor; 5 + 6 = comparison of set/current values;

7 = controlling motor for adjustable roller; 8 + 9: adjustable
roller.

Availability of microprocessors or control units is
less critical for the operation of control loops than the
existence of suitable sensors, but there is a lack of suit-
able sensors in textile processing (Fig. 3). However,
there are important control loops that involve fabrics.
For example, the friction between a fabric being abrad-
ed and emery paper on a cylinder can be kept constant
in a continuous abrasion process (Fig. 4).

Equipment for this process is fitted with a device
for managing the individual abrading surfaces by auto-
matically altering the angle, o, of approach of the fab-
ric to the roller. The required friction at the particular
cylinder for the optimum abrasion effect is determined
by reference to the current set value. Depending on this
value, a motor is operated to readjust the angle of inci-
dence of the fabric, a, until the current being taken by
the motor of the particular emery cylinder corresponds
to the reference set value. Hence wear of the emery is
taken into account. A larger rubbing surface will be re-
quired to produce the same degree of abrasion when
the emery coating is worn than when it is new. An
acoustic or optical alarm can be triggered when the
maximum allowed angle of incidence is exceeded, to
indicate the degree of wear and the need to change the
emery covering.

In a dyestuff uptake measuring system for a pad
with adjustable rollers, to keep the control loop from
becoming too large (e.g. by measuring the colour of
the dried material), the uptake is measured in the mid-
dle and at the edges of the fabric directly after the
squeeze roller, using wet colour measurement or ab-
sorption of microwaves by moisture, and can be ad-
justed by altering the nip pressure (Fig. 5).

Automatic jigger, — Jigger with control functions
which automatically change the direction of running
and regulate fabric tension.

Automatic pattern repeat system for screen
printing Designed to provide a greater degree of re-

controlled system

e . . iy

=

measuring
transducer

L————-|

e

Fig. 5:

Control loop for
automatic
product

processing.
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Automatic preselector

peat accuracy as well as time savings in comparison to
manual repeat adjustment. In order to set the desired
repeat length a movable limit stop is positioned against
a graduated scale and fixed. Fixing or releasing of the
limit stops is carried out automatically by means of a
pneumatic wrench the pressure of which, as well as the
advance speed of the screen printing machine, is step-
lessly adjustable. The automatic repeat system slides
along the same guide rails.

Automatic preselector For automatic process
control by an industrial computer, which has been sim-
plified for the user by means of manual control panels.
The automatic preselector assumes full process control
through relevant controllers.

Automatic titration Automatic titration systems
are important for routine production control in the con-
tinuous pretreatment of cotton and also in continuous
dyeing with vat dyes. Development began in the mid-
dle 1970’s and led to the first automatic titration of
small samples. Further developments have resulted in
the automatic feeding of concentrates to bleaching
baths in which the addition of bleaching agent is con-
trolled via an automatic titrator which operates a con-
trol valve by means of a PI controller, whilst the auto-
matic addition of caustic liquor is controlled by electri-
cal conductivity of the bath.

Automation The aim is to control and regulate
equipment and processing, e.g. flow of goods, prepara-
tion of baths, dosing, temperature and treatment times,
by automatic programming. Automation and control
can be used in dyeing and printing e.g. in the following
processes:

— temperature-time programmes,
— running partial or fully automatic bleaching and
dyeing processes, including dye kitchens,
~ pH,
— flow pressure/differential pressure,
— dosing of liquid chemicals.
Automation of regulation and control processes in pro-
duction equipment requires a programme that allows
analogue and digital techniques to be mixed on the
screen without any problems, the microprocessors that
are introduced to be designed so that they can be inte-
grated easily into the bus system, and everything to be
managed so flexibly on a PC screen that the user can
process and pass on all the information coming over
the bus within the framework of the standard pro-
gramme. In recent years the whole industry has been
moving towards more flexible production processes.
Newly commissioned plant is equipped with SPC
(— Stored program control) and often also with DDC
(direct digital control), so that the computer can make
quick change overs in production possible by simple
changes to the programme or to a parameter, either on
the screen or through a bus system. This equipment
provides a smooth, time-oriented flow of information,

112

integrated with quality and monitoring of production

costs, as to a large extent the available DDC and SPC

controls can be used for the necessary measurement of
values, status and flow of material.

In general, automation is the transfer of human ac-
tivities into the “hands” of machines, equipment,
switches or computers, which completely replace the
human being, at least temporarily, in a treatment step
or sequence of steps. Temporarily here means that sub-
stitution of the human being is possible in principle, so
long as the automation equipment works perfectly.
Complete take over from the human implies that no
human intervention is required during the course of
production in the tasks or processes for which the
automation equipment is being used. Automation in
dyeing and printing includes all those measures in
which automatic devices replace human mechanical
and sometimes thought processes, and in particular
those activities that are used to keep given processing
and final parameters steady at given values, or to ad-
just them according to definite programmes. In this
sense, automation of dyeing and finishing can be clas-
sified as follows:
regulation and control,
continuous and batch processes,
partially automated and computer automated con-
trol systems,

— direct and indirect process control.

The following problem areas in dyeing and finishing

are probably the most important for introducing auto-

mation:

1. Batchwise processing: automatic control of batch
processes; control systems in dyeing equipment
including monitoring exhaust processes. Process-
specific feed-back to the automatic unit to ensure
reproducibility, particularly when there are varia-
tions in the material. Automatic sampling, calcula-
tion of post-additions and switching in shading pro-
grammes.

2. Continuous processing: Construction of control
loops in continuous stages; regulation and control
of connections between continuous stages; auto-
matic input of set values into the control loop; auto-
mation of batch changes and intermediate cleaning
between small runs to improve flexibility.

3. Bath preparation and transport: automatic bath
preparation in finishing- and dye kitchens. Auto-
matic transfer of baths from the make up unit
directly to the point of use or into storage vessels in
the area where they are to be used.

4. Flow of textile goods: automatic transport of goods
between the individual treatment stages of the
dyeing and printing operation. Automatic order
processes linked to receipt of orders and delivery
deadlines. Automated storage (receipt of goods,
registration, call off and despatch).



Automation

5. Production monitoring: automated determination of
process costs. Automatic control of goods (receipt,
intermediate steps, despatch). Automated process
data acquisition for possible fault tracing and as the
basis for development work.

The introduction of — Expert systems as the process

control technology (e.g. for stenters or continuous

open width washing ranges) has been especially rele-
vant to automation in textile dyeing and finishing.

Converting a plant to automatic operation aims to

model mathematically the specific knowledge and the

actions that experienced operators carry out as a result
of it, and to use a computer as an expert system to per-
form the actions.

In a washing range the following processes can be
run automatically (Figs. 1-10: from Briigman):

— control of squeeze rollers,

— pH control,

— dosing of chemicals,

— control of water supply,

— temperature control,

Fig. 5: Temperature control.

— viscosity control,

— control of liquid levels,

— conductivity measurement,
Fig. 2: pH control. — moisture content measurement.
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Automation

Fig. 6: Viscosity control.

Fig. 7: Control of liquid level.

Fig. 8: Control of compensating roller setting.
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Fig. 9: Conductivity measurement of padded goods used to
control dosing to the pad bath.

Fig. 10: Measurement of water content of goods used to
control steam supply to drying cylinders.

Direct measurements on the goods are not often in-
tegrated into automatic systems because of the lack of
suitable sensors.

From the economic point of view automation
should only be considered by the performance-cost ra-
tio for the user, so the question has to be asked, what is
the optimum way of introducing automation to the op-
eration with regard to the use of a specific unit in a
plant, i.e. how long it will take for an investment to be
repaid? The decision will be made with the individual
automation philosophy and taking the unit’s impor-
tance into account. All the operational, logistical and
technical control data from the plant’s central compu-
ter can only be evaluated as an entity, preferably with
the firm’s own electronic data processing equipment.
The best solution may be to enter and output data indi-
vidually or in combination using appropriate equip-
ment. If the decision is made in favour of comprehen-
sive automation equipment that can communicate,
such an installation can only conceivably be set up



with the co-operation of the computer supplier, plant
supplier and user. Only in exceptional cases will com-
plete detailed knowledge by one partner about the field
of one or even both other partners be required. Work-
ing out a programme requires a clear definition of all
the necessary parameters, regulations and sequence of
events. This means that at least the plant supplier and
the user must pool their collected “know-how” on a
particular subject.

The chosen computer system must be capable of di-
alogue in all areas. This includes fitting appropriate
interfaces to non-compatible parts of the system. In ad-
dition immediate service must be guaranteed in case of
faults. For the plant itself, not only must parameters
such as provision of steam, water, compressed air and
so on be made clear, but also the number of chemicals
and the amounts that are used per unit time, as it clear-
ly makes sense to incorporate mixing and storage ves-
sels for chemicals into the automation system. Setting
up an appropriate software programme for controlling
the plant also fits in here. Arrangements about pipe-
work must be made clear too, as the instrumentation
for an automatic plant is much more extensive than for
a conventional one. Accessibility for maintenance and
inspection should not be ignored.

Loading and unloading, transport and storage can
be supervised through a management control system;
the manipulation itself is usually manual however. Au-
tomatic transport and storage systems (Figs. 11 and 12)
are known. Loading and unloading equipment for bob-
bins and packages and semi-automatic equipment for
jets is also available, so that complete automation of
the flow of goods is often possible. However, apart
from the high price, a big disadvantage so far is the
limitation of this system to only a few types of moving
goods and operations. Because of this lack of flexibili-
ty of the robots, it is to be expected that material in the
dyehouse will continue to be moved manually to a
large extent. The rate of circulation of the goods and/or
pumping capacity can also be adjusted to the require-
ments of a particular step in the dyeing process: faster
circulation in the stage that is critical for levelness,
slower in the dwelling and diffusion stages. In this
way, the stress on the goods is minimised (Thies Syn-
chron Dyeing System, SDS). Using robots to carry out
the processing steps (e.g. in printing) must also be con-
sidered during automation.

The automation equipment (microprocessors) is of-
ten controlled from a central computer. Because of the
lack of suitable sensors, easily measured values, such
as temperature, fabric speed, pressure difference and
density are used as measuring parameters instead of
the actual target values. On-line pH measurement un-
fortunately still has problems and for a long time has
been used only in carpet winch dyeing. On-line control
of the rate of dyeing by continuous extinction meas-

Automation, degree of

Fig. 11: Automation of transport of goods by putting bobbins
on pallets.

Fig. 12: The Jasper automatic system for preparation of
bobbins in a yarn dyehouse.

urements of the dyebath is available however, but is
limited to cases where the extinction actually measures
the concentration of active dyestuff in the bath, e.g. in
dyeing polyacrylonitrile with cationic dyes. Care must
be taken when this principle is used as the rate of dye-
ing is not always directly related to the levelness: an
exhaustion curve that is linear with time is not always
the optimum. Equipment of this type is better suited to
finding the optimum processing conditions than for au-
tomatically guaranteeing each individual dyeing.
Automation, degree of A measure of the propor-
tion of automatic operations in a particular process
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Automation, selection of tasks for

related to the total number of operations involved in
that process:

Automation, selection of tasks for Selection for-
mulae to help in introducing an automation system.
They include regulation and control functions, in par-
ticular. The selection of tasks for automation is includ-
ed in problem solving. There are many reasons for
increased automation in production and administra-
tion. The most important are increasing productivity or
reducing production costs and improving flexibility.
Higher quality requirements and moves towards better
working conditions are also important.

The rapidly increasing performance of microcom-
puters and memory banks means that it is now possible
to automate complex processes to an extent that was
unimaginable only a few yeas ago. However a point
has been reached where it has to be asked whether it is
sensible to carry out all the automation that is techni-
cally feasible. A greater degree of automation in a
process does not necessarily lead to higher productivi-
ty when parameters such as flexibility, appreciation of
the situation, maintenance and the reliability of the
overall human being-machine interaction are included.
Before starting any automation programme, a list of
what is to be automated should be drawn up. The sub-
sequent events are then:

1. Change over from relays in switch-boxes to stored
program control (SPC). Enter the set values into the
SPC.

2. Identify the interfaces.

3. Choose suitable measuring devices (sensors, units
to measure current values), particularly for meas-
urements on the goods.

4. TIf necessary, change from mechanical or pneumatic
to electronic operating devices (transducers).

5. The whole set of measured values should be tested
with suitable software. The software should be run
by the people who will operate it. The aim is to use
the screen to monitor the process.

6. It makes good sense to connect peripheral areas, es-
pecially the colour kitchen. Reliable equipment for
measuring the flow of material is indispensable.

7. All the effort leads to a process that ensures repro-
ducibility.

Automation technology General term for the
processes, equipment and auxiliaries used in = Auto-
mation. It is divided into:

— measuring technology,

— regulating technology,

— control technology,

— computer technology.
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Automation using these technologies can be split into
3 areas of dyeing and printing:
1. Production control with expert systems,
2. Part automation with closed control loops,
3. Complete automation of transport operations.
The control system carries out the steps “measure —
compare — adjust” continuously until a situation is
reached where the control quantity x is close to the
required set value, X; = X,, and then it is kept there in
spite of changes in other parameters z (z;, z,, Z3 in a
block diagram) which may affect the process. For a
typical textile dyeing or printing process, the set val-
ues, disturbance parameters and target values are
important. In contrast to this process management in
which the actual and set values are compared and fed
into an automatic unit for an intelligent intervention in
the process to be made, with process control any intel-
ligent behaviour is pre-planned (programmed); the au-
tomation carries out the programme in a pre-planned
sequence, without regard for anything else that may be
happening in the process. The difference is illustrated
by 2 examples:

a) A dyeing processes is controlled by a very polished
“dyeing management” system, but which does not
monitor the whole system. If (in an extreme case)
someone forgot to load the dyeing machine with
material, this serious mistake would not be noticed
by the dyeing machine control, as this control sys-
tem does not specifically involve the goods in a
closed loop control system and the dyeing process
is carried out without any measurement of colour
changes (transmission of the bath or reflectance of
the goods).

b) In textile processing, a real closed control loop
must involve the goods and data from measure-
ments on the goods (with suitable sensors) for de-
ciding the operation of the control devices. The
dyeing process is controlled meaningfully when the
exhaustion of the bath is measured directly by col-
ourimetry, and used to control the shape of the heat-
ing curve, which may be specific for each individu-
al dyeing process. In this example however the
goods are only involved indirectly (through the ex-
haustion of the bath).

When the moisture content of the goods coming from a
stenter is measured directly, the running speed can be
controlled according to the dryness if a set value for
the optimum moisture content of the goods has been
fed into the controller (by hand or through a micro-
processor).

The Triatex “Mafoko” minimum application equip-
ment uses an effective closed control loop; the goods
are tested before and after padding for density and wa-
ter content by radioactivity measurements. The speed
is increased or reduced to control the uptake. Control
of the temperature of the goods is essential in modern



Automobile textile furnishings, recycling of

drying technology (by heat balance measurements in
convective drying). However measurements of the
high water contents at entry are also becoming signifi-
cant in drying in large scale processes.

Great advances have been made in automating
printing processes. Zimmer’s Chromojet system repre-
sents an extraordinary development. In contrast to the
Millitron process in which a stream of dye solution
flows continuously but is periodically deflected away
from the pile of the fabric by computer controlled air
jets, the dye solution is delivered from the jets onto the
goods (e.g. carpeting) only when a computer sends a
signal. A big advance in screen making has been real-
ized through linkage with computer supported printing
systems. Here the submitted pattern is scanned elec-
tronically, e.g. with a scanner, subsequently digitized
in a computer and transmitted to a screen (where alter-
ations can be made to the pattern) and sent directly
from there to laser engraving. In this connection, the
Eikonix (USA) company has introduced an interesting
computer supported colour design system with its “De-
sign-Master 9000”. In the new engraving process, the
layer of lacquer is vaporised directly onto a perforated
printing screen by a laser beam 0.12-0.30 mm wide.
The printing screen is prepared without having to make
a photographic film so that the engraving time is re-
duced considerably. The screen engraving time de-
pends on the width or narrowness of the beam and
takes at most 30 minutes for a 160cm screen (Stork).

With such colouristic systems based on electronic
data processing, it is important that the respective sys-
tems are compatible when the design studios of textile
dyeing and printing companies work together with cus-
tomers’ or consulting designers’ design studios. The
example of the Eikonix colour textile design systems
shows how strongly interlinked the coloration process-
es are. In the future, automation will move towards a
fully interlinked system with central guidance, which
will also include a fully automated transport system.
One pre-condition for the development of such a fully
automated transport arrangement is the preparation of a
system for controlling handling. In all the euphoria
however, it should be noted that there is still no piece
identification system that permits automatic location of
a particular piece through all its operations and with la-
belling that can stand up to all the chemical processing.

Automobile safety belts 16 types have been ap-
proved to a European standard for use under European
conditions. Polyester is the main fibre, although polya-
mide is also used occasionally. Commercially, both
mass-coloured fibres and piece-dyed webbings are
used for these applications. Polyester webbings may be
dyed with disperse dyes by the thermosol process
— Automobile safety belts (polyester), dyeing of.
Polyamide webbings are dyed with 1:2 metal-complex
dyes by the pad-steam process.

Automobile safety belts (polyester), dyeing
of Continuous dyeing by the — Thermosol dyeing
process (= Dyeing of polyester) with appropriate ma-
chine combinations, e.g.: entry feed system, padder,
IR-predrier, hot flue (for thermosol fixation), cooling
zone, continuous washing range (at least 6 compart-
ments if possible), drying unit (generally a cylinder
drier) and a batching frame. Requirements include ex-
cellent light fastness, very good fastness to rubbing
and good fastness to perspiration. A simple afterwash
is sufficient for pale shades whilst an alkaline reduc-
tion clear aftertreatment is necessary for medium to
dark shades. As a padding auxiliary, the addition of a
synthetic thickener to the pad liquor is beneficial.
Thermosol conditions of 30-90 s at 200-220°C are
normally employed for dye fixation.

Automobile textile furnishings, recycling
of For the future recycling of automotive textiles it is
essential that they are first sorted into products of simi-
lar type. Compact system automotive carpeting con-
sists of three layers:

— decorative textile layer (carpet),

— an acoustically effective resilient layer which is
supported on

— a soft foam/nonwoven layer.

The composition of this compact system involves a

wide variety of polymer types.

In contrast to uniform polyurethane foam, the
acoustic layer of the carpet construction consists of
several different thermoplastic polymers as shown in
the Fig. These differ greatly from one another in struc-
ture and, as a consequence, also in their melting points.
In order to achieve effective recycling, therefore, a plea
must be made for these composites to be made from
materials which are as uniform as possible in future.

As a basis for groups of materials of similar type,
polyester and polypropylene are appropriate products.
Polyurethane remains as the foam material which is
separated by a film.

Various recycling procedures are used for textile
materials of similar type. For example, after separating
the polyurethane foam from the carpet upper layer, it is
treated as follows: The foam padding is compacted.
After mixing with a resin binder, the particles are ei-
ther used to produce foam underlays which give im-
proved soundproofing when placed under carpeting or
pressed into composites which are used as a substitute
for new polyurethane foam by incorporation into new
compact system automobile carpets. The thermoplastic
upper structure of the carpeting is first shredded then
granulated in a further process. Up to now, three valua-
ble applications have been examined for this granulat-
ed product:

— It may be incorporated into the recipe of a new
batch of low expansion foam for compact carpets in
amounts up to 15-25% or
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Fig.: Material
construction of a . - '
carpet compact system.

— It may be added in the same proportion to the coat-
ing of carpet tiles.

— Trials made to add this granulated product to as-
phalt for road building as a bitumen extender have
also given good results.

Even components having complex integrated struc-

tures (e.g. compact system carpets) can be recycled up

to 100% by appropriate pre-sorting of compatible
materials resp. the adoption of simple separation pro-
cedures for incompatible material composites. Manu-
facturing costs can be reduced through the use of
recycled products in the production of new compo-
nents. Having regard to the urgent need for recycling,
the advantages of floorcoverings made from compati-
bly integrated materials should not be ignored in future

(Laser).

Automotive textiles (car textiles) Since the early
days of motor vehicle development producers of tex-
tiles and makers of cars have worked together. Over
the years there has been continuous progression keep-
ing pace with the changing specialist needs of the car
industry in upholstery and trim materials. Since the
1980s there has been a sharp rise in the demand for
textiles as a consequence of the greater need for com-
fort in the private car. Significant new developments
such as those in the composites sector or in technical
textiles have only been made possible through this
spirit of cooperation. A vehicle in the medium quality
range is fitted with an average of 10 m? of upholstery
fabric, in addition there are 8.5 m? for floorcoverings
and other trim items. This clearly illustrates the status
of the car industry as a trading partner for the textile
industry along with its suppliers of ancillaries and tex-
tile machine makers.

In the automotive industry the constant trend is to-
wards higher quality. This is especially evident in the
textiles used in cars. General requirements include:

— use of fibres of similar generic type,

— high lightfastness,

— fully compatible shades and colour uniformity in all
consignments,
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— optimum design with ideal surface properties for
upholstery materials.

Safety and comfort have become important construc-
tional attributes in the car. This is why in recent years
there has been a significant rise in textile fabrics used
in the interior trim of vehicles, generally at the expense
of simulated leather and plastics facing materials. This
fashion towards higher quality, luxury trim is continu-
ing. Suitability for purpose and length of useful life are
the main critical factors. But also in the technical sec-
tor of vehicle parts there is growing use of textiles or
fibre products because of their specific benefits for
certain applications. One example of extended use is
the introduction of the passenger airbag as an addition-
al safety feature. The following list summarises the va-
riety of end-uses and preferred forms of presentation:

1. Seat upholstery fabrics: non-pile fabrics, woven,
warp-knit and raschel velours, circular and flat
knits, microfibre nonwovens; with or without poly-
urethane foam backing and secondary backing
(generally lightweight polyamide knit), sandwich-
laminate, primarily in ployester/wool, polyester,
acrylic, polyamide/polyurethane.

2. Upholstery wadding: lightly needled fibrous webs
in different fibre compositions including wool, cot-
ton/viscose and synthetic fibres, sometimes with
interlay or substrate in polyurethane foam.

3. Upholstery calico: cotton, cotton/viscose or cotton/
polyester calico of varying construction.

4. Rubberised hair matting: coarse nonwoven in coco-
nut fibre and hogshair bonded with a synthetic/natu-
ral latex mix; layered construction, varying density.

5. Seat trim (sides and back): warpknit and woven ve-
lours, raschel plush, knits in polyester and acrylic,
generally sandwich-laminated to polyurethane
foam.

6. Door and side trim: often the same as the seat up-
holstery or seat trim, sometimes combined with
carpeting and/or plastics foil.

7. Headliner: generally on pre-assembled unit (closed
preformed plastics-based unit) in warpknit velours,



non-raised knit, knit laminated to polyurethane
foam substrate; in polyester/polyamide (two-tone
effect), polyester.

8. A, B and C columns, sun visors: generally in mate-
rial and colour to match headliner.

9. Carpets: tufted velours, tufted loop-pile, needlefelt
almost always moulded and sometimes directly
foam-backed (to compensate floor unevenness);
various back-coatings, e.g. with solid backing for
noise insulation; in polyamide and polypropylene.

10. Parcel shelves: non-pile and loop-pile needlefelts,
warpknit velours, woven velours in polyester and
polypropylene.

11. Trunk liners: needlefelts, tufted velours, tufted
loop-pile often back-coated or impregnated or
backed and moulded; in polypropylene, polyamide
or polyester.

12. Restraint systems: polyester safety belts, airbags
for airbag unit in coated woven polyamide and ara-
mid fabric.

13. Technical nonwovens: Melded nonwovens gener-
ally in synthetic fibres, impregnated with the plas-
tics emulsions necessary for the melding function
and/or sometimes produced with fusible fibres.
Noise insulation, anti-vibration and motion-damp-
ing nonwovens, antistatic pads and felts in wool
and synthetic fibres with and without polyurethane
foam backing,

14. Tarpaulins and covers: tarpaulins in polyester/
acrylic outer fabric laminated to cotton fabric sand-
wiching a dense intermediate layer of chloroprene
rubber; coated and impregnated tarpaulins in poly-
ester and polyester/cotton.

15. Tapes, nets, twines: woven tapes, e.g. for edging
purposes; in knitted fabric, e.g. for door-edge
draughtproofing (in combination with steel inserts
and rubber); in felts, e.g. for draughtproofing; se-
curing or separating nets in polyester; sewing
twines in polyester, polyester/cotton, polyester.

16. Substrates for simulated leather: knitted and woven
fabrics, nonwovens, spunbondeds; in polyester/cot-
ton, polyester, cotton, polypropylene.

17. Tyres, V-belts, hoses, ropes: tyrecord in polyamide
and polyester; V-belt liners and hose liners; tow
ropes etc.

18. Textile loose covers for seating: knits in polyester.

Car manufacturers have drawn up basic technical spec-

ifications which include definitions of the following:

— the scope (with technical demarcation in terms of
products and/or techniques);

— the responsibilities of customer and contractor
relating to controls on incoming deliveries, in man-
ufacture and on end-product, plus agreement on in-
spection visits;

— progression of joint developments extending from
drafts, pre-production samples and passing samples

Automotive textiles specifications

through to full production , paying particular atten-

tion to environmental conservation and industrial

safety requirements;

— the technical and testing procedures to be followed
for consignments, for example batch sizes, test cer-
tificates, labelling/identification, defect description
and marking (including indemnity), make-up, pack-
aging and delivery conditions;

— miscellaneous technical requirements, for instance
tolerable variability (e.g. of a property affecting
making-up due to variations in machinery between
two different suppliers making the same product),
shelf-life, tolerances and procedure for settling
complaints;

— testing procedures which differ the standard meth-
ods (DIN, ISO, ASTM, SNV, BS etc.).

Technical specifications include definitions of:

— constructional features (composite items);

— properties affecting making-up: a) elongation,
drape, moulding characteristics; b) sewability, ad-
hesion, fusability, bonding potential, vulcanising
(curing) characteristics; c) seam strength, needle
and stitch tear strength, fraying; d) tear strength;

— end-use characteristics: a) breaking strength, break-
ing extension, bursting strength; b) abrasion resist-
ance, wear test, simulated service test; d) pilling
propensity; e) air permeability, water vapour per-
meability; f) resistance to compression, recovery
from indentation; g) residual and elastic extension,
bagging fatigue; h) lightfastness on exposure to
high black-panel temperature; i) colour fastness
(fastness to rubbing, perspiration, water spotting,
water immersion, solvents); k) streakiness, handle,
friction index; 1) stain resistance, drycleanability;
m) delamination resistance; n) dimensional stabili-
ty; o) flame resistance; p) fogging and odour; r)
miscellaneous (residual fatty matter content, ex-
tractable matter, electrostatic propensity, pile with-
drawal force; s) resistance to weathering and age-
ing; resistance to environmental influences.
Automotive textiles specifications Textiles are

used very extensively in cars, examples of their appli-
cations including tyres, hoses, tapes, nets, twines,
ropes, V-belts, noise insulation etc. and extending to
upholstery materials and carpeting. Textile interior
trim in cars is not confined to needled floorcoverings
and pile nonwoven covers which are chemically bond-
ed. Laminated woven and knitted fabrics are used as
seat upholstery and in side cladding. Flocking also
plays a major role in car headliner products.

Five percent of the total annual consumption of tex-
tiles comprises use in the car sector. Car comfort has
become an important design feature. There is a contin-
uing trend towards luxury textile interior trim of high
textile quality. Designers compete to attract the buyer
with their ideas. One of the tasks of of the finisher is to
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convert these ideas into reality whilst taking account of
the required end-use efficiency of the textiles con-
cerned. Quality specifications of car manufacturers in-
dicate that the most important colour-related fastness
requirements for the end-product in interior trim are
associated with lighfastness, the metamerism of dyed
shades and fogging. The fact is that the specifications
and test procedures called for by car manufacturers
vary according to the different substrates and woven or
knitted constructions employed. The sometimes ex-
treme demands called for in textiles (ten-year guaran-
tee) are understandable if the stresses involved are
considered; for instance, not only light, but also tem-
peratures in excess of 100°C to which the fabric is ex-
posed.

When it comes to scrapping, car textiles are classed
as light industrial refuse along with glass, rubber and
plastics. Because of the diverse nature of the synthetic
materials contained (approx. two dozen types) there is
general cause for concern. It is quite possible that toxic
fumes will be emitted during incineration. To enable
these materials to be recycled they need to be sorted.
Under the conditions of current scrapping practices
this is not possible. One feasible solution would there-
fore be to break down the scrapped car into its compo-
nent parts in the reverse of the production process. To
permit recycling of the materials obtained in this way
the textile finisher (e.g. producing bonded nonwovens
for use as floorcovering) needs to be aware that only
thermoplastics can be recycled satisfactorily.

The safety belt is an important feature in the car.
Requirements for this are specified in EC Guidelines.
Minimum values are prescribed for width and breaking
strength. Specifications also cover minimum breaking
strength following abrasion and resistance to light ex-
posure, cold, heat and moisture. One important test is a
dynamic test simulating an accident which uses a dum-
my on a sledge, which at a speed of 50 km/h is deceler-
ated over a braking distance of 40 cm. The belt must
remain intact. At the end of the test the frontward dis-
placement of the dummy is ascertained. The require-
ments in this dynamic test do in fact result in increased
static strength in safety belts accompanied by reduced
belt extensibility. Because of the legal requirements,
some car companies have prescribed higher specifica-
tions, and some call for additional tests.

Colour fastness to crocking (rubbing) and light in
piece-dyed (superficially dyed) belts is governed sole-
ly by the dyeing characteristics of the warp yarns used,
the quality of the dyes used and the knowhow and dye-
ing machinery of the dyehouse. As these are inade-
quate in many cases, car manufacturers in Europe are
tending more and more to specify belts made in spun-
dyed yarns (Fig.). By this means unforeseeable risks
may be avoided because even with good piece dyeing
shade variations from batch to batch are inevitable.
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Fig.: Technology of safety belt manufacture.

Crocking and perspiration fastness of spun-dyed prod-
ucts may be regarded as optimum since the dye is fixed
on the polymer chemically and physically during fibre
production and therefore cannot be rubbed off. In
spun-dyed fibre the dye is present not merely on the
surface but penetrating its capillaries. The lightfastness
of spun-dyed materials is also excellent. Even after
2000 hours exposure, exposed areas of a belt are the
same shade as unexposed areas. With piece-dyed belts
a distinct shade change is recorded after as little as 200
hours.

Apart from the usual requirements (surface even-
ness, shade conformity, crocking fastness, comfort) the
requirements for lightfastness in exposure to high
black-panel temperature are extremely high for car in-
terior trim. These requirements can vary considerably
depending on where the material is to be used in the
car interior. It is quite possible for different car manu-
facturers to test using the same test procedure but de-
mand different fastness grades. This means that the test
procedures need to be kept strictly separate from what
is required in the results. Generally speaking there is
distinct trend towards still stricter specifications,
though using the same test procedures but over a long-
er testing time. Another point to be considered is that
textile trim materials must be odourless and not be
subject to “fogging”. Special additives therefore need
to be employed which do not give rise to fogging.



Automotive textiles, light fastness testing
Automobile manufacturers have produced their own
technical standards which differ from the usual indus-
trial standards and even differ greatly in some respects
between manufacturers. This creates problems for pro-
ducers of > Automotive textiles as well as for the dye
manufacturers in recommending a selection of dyes
suitable for use in combinations with guaranteed high
light fastness properties, since individual dyes can re-
act very differently to external factors (temperature
and moisture). As a consequence, the reproducibility
and comparability of light fastness ratings in different
locations cannot be fully guaranteed. There is thus an
urgent need for a cooperative agreement between
automobile manufacturers and international fastness
testing committees to establish a unique, reliable and
highly reproducible test method for automotive tex-
tiles. = High temperature light fastness tests.

Automotive textiles, recycling of A motor vehi-
cle contains a large number of different materials. Al-
though the proportion of textiles is less than 10%, it is
still necessary to use environmentally acceptable and
recyclable fibres, to limit the number of different
types, and to move away from composite materials
with different components. Textile materials should al-
ways be viewed in the context of the whole structure
and constructions that can be easily dismantled are es-
sential for a successful recycling chain.

Example: Cushioning materials and lining fabrics
are frequently combined with polyurethane foams.
This combination cannot be used satisfactorily at
present. Chemical recycling (alcoholysis, hydrolysis)
is possible but expensive and there is no demand for
processing foam combined with flock. One solution is
to substitute fibrous materials (non-woven fabrics) for
the foam, which also allows the flame laminating proc-
ess with its high emissions to be replaced by adhesive
laminating processes. It is also necessary to examine
the individual components alone as well as as a part of
the whole construction.

Autoradiography is used for the local detection
of radioactive substances by means of photographic
plates. If, for example, a substance which has been la-
belled with a radioactive indicator is brought into close
contact with a film emulsion, the location of the radio-
actively labelled areas will be indicated precisely after
a suitable exposure time by the black points produced
in the film layer caused by the available radiation
sources (alpha or beta rays). The method offers the
possibility to detect the spacial distribution and loca-
tion of substances. The photographic plates are inter-
spersed and ionized by radioactive particles over an
appropriately wide range. Autoradiography is far supe-
rior to methods of detection based on pure chemistry.

Autoxidation The self-catalyzed oxidation of
e.g. sulphur dyeings or, to be more precise, the sulphur

Average degree of polymerization

contained in the dye molecule both on and within the
dyed fibre as a result of which free sulphuric acid is
liberated causing hydrolysis and destruction of cellu-
losic fibres through the formation of (hydrocellulose).
Autoxidation is promoted e.g. by storage of dyed
goods under warm humid conditions. In this case, the
valency of the sulphur (at the polysulphide bridges) is
chemically changed through oxidation, so that divalent
sulphur becomes tetravalent from this point on.
— Antioxidants.

Auxochrome A substituent group in a dye mole-
cule having a basic or weakly acidic character which
acts as a “colour intensifier” and also confers affinity
for textile fibres. The best examples are the groups
—COOH, SO3H, -OH, and NH,. Only when an auxo-
chrome (electron donor) and a = Chromophore (elec-
tron acceptor) are both present is a dye obtained which
has affinity for the fibre:

chromophore  + auxochrome —  dyestuff (cationic);
@— NO, + —NH, —> H,N O NO,
pale yellow deep yellow-orange

not fibre adherent fibre adherent

Available chlorine is the chlorine which is active
for bleaching (disinfectant-active) and present in chlo-
rine products. In chloride of lime (bleaching powder),
for example, it is the quantity of chlorine released by
the action of hydrochloric acid: CaOCl, + 2HC] —
CaCl, + H,O + Cl,. Chloride of lime has an active
chlorine content of 35-40%; sodium hypochlorite
bleach liquor 145-150 g/l and bleaching baths 3-8 g/1.
Used, e.g., in — Disinfection washing of textile.

Available chlorine in bleaching baths, determi-
nation of 10 ml of the bleach liquor to be tested
(diluted to approx. 50 ml with water) is titrated with
0,1n arsenic acid solution until a drop of the liquid no
longer turns potassium iodide paper blue. 1 ml of
0,1 narsenic acid is equivalent to 0,003546 g of availa-
ble chlorine.

Available oxygen content of peroxide bleach
liquors Volumetric determination by titration with
standard potassium permanganate solution until the
end point is reached (faint pink colour).

Average degree of polymerization indicates the
average number of monomers contained in a polymer.
The mole mass of the polymer is obtained from the
product of the average degree of polymerization and
the mole mass of the monomer (Myjonomer)- The aver-
age degree of polymerization is determined by osmotic
methods or viscosimetry. It provides information on
polymer hydrolytic breakdown (damage). The specific
viscosity (M) Of the solution of a polymer, the aver-
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Average molecular weight

age degree of polymerization of which is to be deter-
mined, depends on the concentration, chain length
(average degree polymerization) and temperature of
the polymer (n = polymer solution viscosity) and the
solvent (1 = solvent viscosity).

SN R Sl
spec. = no 1o

Viscosity is measured in a capillary viscometer
(Ostwald, Ubbelode) via the passage time t of suitable
solutions. The specific viscosity obtained in this way is
connected with the average degree of polymerization
as follows:

— 11_sp_eg_ — . (Staudinger
MNred = C - Km DP equation)
DP - Nspec.
- C- Km

¢ = polymer concentration in g/l,
K,, = constant, depending on polymer structure and solvent,
Nrea = limit viscosity.

The limit viscosity Mg is obtained from the Mgy,
curve against ¢ for ¢ = 0. The average degree of polym-
erization can be obtained more accurately via the equa-
tion of Schulz and Blaschke:

1
DP = Nspec.
Km-¢ 1+Ky- TMspec.

K., = constant for polymer effect,

K,, = constant for solvent effect.

Some values for the average degree of polymerization
of fibres:

cotton 3000 — 5000
other natural cellulosic fibres 2000 — 3000
wool 100
silk 1300
viscose 500 - 700
acetate 200 - 300
polyester 12000 — 20000
polyamide 100 — 200
polyacrylonitrile 500 — 1500

Average molecular weight (AMW) A term used

in polymer chemistry for the mean value of the entire
molecular weight range. It affords useful information
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on the structure of macro- molecules, e.g. oligomers
dissolved out of synthetic fibres during specific finish-
ing processes (effect of carriers).

Average value (x) Statistical parameter in quality
control, as the arithmetic mean of an average of ran-
dom samples from the sum/number of individual val-
ues. As an acceptable assessed value, has the practical
merit of smallest variance. — Statistical analysis.

AWA, (Ger.) abbrev. for: Arbeitsgemeinschaft
Wasser (German Study Group on Water).

Awning cloth or tarpaulin Heavy — Sailcloth;
also coated.

Axial drive batcher — Batching drives.

Axial dyeing process Package dyeing in dyeing
machines with axial liquor flow.

Axial fans Electric fans used in ducts for the ven-
tilation and extraction of exhaust vapours and steam
from inside buildings and industrial plants. They are
constructed in such a way that the shaft of the fan is
centrally positioned within the duct (see Fig.). The use
of glass-reinforced plastics (GRP) ensures excellent
resistance to chemicals and can be used at tempera-
tures up to 120°C. The three-phase motor is located ex-
ternally.

Fig.: Windel plastic axial fan.

Axial-flow pumps With the introduction of high
density textile packages, e.g. yarn packages in dyeing
machines with press-packed columns through which
the dye liquor has to flow (400-500 l/kg) axial-flow
pumps are of particular interest. Liquor flow through
the pump inlet and outlet sides is axial. In contrast to
centrifugal pumps, the load on the motor increases
with increasing resistance of the textile material. In the
axial-flow pump a rotor is provided for each stator.
Multistage axial-flow pumps have several rotor/stator
pairs in series. The pump response curve can be
changed by regulating the speed of the drive motor.

Axioflexible cylindrical dye tubes In order to
produce cylindrical yarn packages suitable for press-



Fig.: Axial-flexible cores from different manufacturers.

1 = Karo core: disposable pressure dyeing core; diam. 54/60
mm. 170 mm (Karo Kunststoffwerke); 2 = Combi-Flex:
ribbed core; diam. 54/60 mm, 170 mm (J. Zimmermann-
Eisbdr Nadelfabrik); 3 = Becker core: disposable pressure
dyeing core; diam. 54/60 mm, 170 mm (Karo Kunst-
stoffwerke); 4 = Zet-Flex core: coarse screen core; diam.
54/59 mm, 170 mm (H. N. Zapf KG); 5 = AC dyeing core:
coarse screen core; 54/59 mm, 170 mm (J. Zimmermann-
Eisbdir Nadelfabrik); 6 = “Engel” dyeing core: diam. 58 mm,
170 mm (Engel Multiflex System GmbH).

packed package dyeing machines, plastic > Dye tubes
are needed which are capable of compression in the
lengthwise direction, either reversibly or irreversibly,
without undergoing any significant change in diameter
during the press-packing operation. Moreover, the pore
volume of the perforations must not be too small so
that adequate liquor flow through the yarn package is
maintained. From the extensive range of axioflexible
cylindrical — Disposable dye tubes and — Reusable
dye tubes available in the market a few examples may
be seen in the Fig.

Axminster carpets Machine woven carpets, with
cut pile, in which successive weftwise rows of pile are
inserted during weaving in a prearranged colour se-
quence. This type of carpet was originally produced in
the English town of Axminster. The methods of manu-
facture enable virtually any type of coloured design to
be reproduced, a flexibility which has been particularly
exploited in the imitation of oriental carpets. There are
four main types of Axminster weave: spool Axminster,
gripper Axminster, spool-gripper (gripper-spool)
Axminster, and chenille Axminster.

Aza compounds The prefix “aza” is used to de-
note the presence of nitrogen in an organic heterocy-
clic ring structure, i.e. when one or more —CH groups
are substituted with nitrogen.

Thus pyridine (CcHsN) is also azabenzene. Aza
compounds are free of sulphonic acid groups and solu-
ble in acids. They are used as (special) coupling com-
ponents on naphtholated grounds e.g. on wool and silk.

Azeotrope (azeotropic mixture; constant boiling
mixture) A mixture of two liquids (or solvents) that
boils at constant composition at a specific temperature,
i.e. the composition of the vapour is the same as that of
the liquid. Azeotropes occur because of deviations in
Raoult’s law leading to a maximum or minimum in the
boiling point composition diagram. When the mixture

Azo dyes

is boiled, the vapour initially has a higher proportion of
one component than is present in the liquid, so that the
proportion of this in the liquid falls with time. Eventu-
ally, the maximum and minimum point is reached, at
which the two liquids distil together without change in
their composition. For this reason, separation by sim-
ple distillation is not possible. The composition of an
azeotrope depends on the pressure. In the case of sol-
vents, the presence of water results in a steady-state
temperature which is significantly lower than the boil-
ing point of the solvent.

Tetrachloroethylene forms e.g. azeotropes with
many solvents:
Azeotropic boiling point in °C (at 1 bar) with:

Water (100,0°C) 87,10 84,0 wt.%
Methanol (64,7°C) 63,75 36,5 wt.%
Ethanol (78,3°C) 76,75 37,0 wt.%
Isopropanol (82,4°C) 81,70 30,0 wt.%
Formic acid (100,7°C) 88,15 50,0 wt.%
Glacial acetic acid (197,5°C) 119,10 94,0 wt.%

Azides Salts of hydrazoic acid, HN;. The alkali
and alkaline earth azides are quite stable compounds
whilst heavy metal azides, on the other hand, are sensi-
tive to impact and extremely explosive (detonate vio-
lently). The azide group is a good complexing agent.
The azide ion is linear. In general, covalent azides are
relatively stable.

Azine dyes The first synthetic dye mauveine be-
longs to this group. Few dyes of this type remain of
industrial significance, an exception being safranine
(C.I. Basic Red 2). The azine dyes also include acid
dyes such as azocarmine and Wool Fast Blue (see Fig.)
besides aniline black and a few colour bases (induline,
nigrosine) which are oil and fat-soluble.~: Oxazine
dyes; Thiazine dyes.

wool fast blue

N
NaO;S =

> NH— C6H5
HsCs — HN N

SO,

Azo, (French: azote = nitrogen) containing the
azo group —N=N- which is a useful chromophore in
dye chemistry.

Azo dye coupling The combination of a coupling
component with a diazo compound through an azo
linkage.

Azo dyes contain the characteristic azo group
—N=N- which is present to a greater or lesser degree in
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Azo dyes

nearly all classes of dyes. Over half of all commercial
dyestuffs belong in this general category. By varying
the chemical composition it is possible to produce
acid, basic, direct, reactive, disperse and mordant dyes
containing the azo chromophore. This general group of
dyes is subdivided into monoazo, disazo and polyazo
dyes depending on the number of azo groups in the dye
molecule thus:

1. Monoazo dyes with one azo group, e.g. the acid
dye, Orange II:

OH

st )

II. Disazo dyes with 2 azo groups must not be con-
fused with — Diazotizable direct dyes. Most of the
substantive dyes belong to this class, e.g. Diamine
Brown M:

COOH

He s aatatsaras

SO3H

These disazo dyes also contain an amino group
(-NH,) which can be further diazotized so that, excep-
tionally, a diazo dye is involved here. Furthermore, the
carboxyl (-COOH) and hydroxyl group (-OH) can be
complexed with metals in this case.

III. Polyazo dyes contain 3 (trisazo), 4 (tetrazo) or
more azo groups, e.g. as in the well-known substantive
dye Zambezi Black V which contains 3 azo groups:

SO3H
OH NH,
ON N N=N OO _NO

SO;H

This dye is also capable of further diazotization
(-NH,) and then becomes a tetrazo dye with 4 azo
groups. It can likewise be complexed with metals at
the —OH group.

As a rule, azo dyes will not withstand a reductive
treatment (see Fig.) and for this reason they cannot be
used as vat or sulphur dyes but are particularly suitable
for dischargeable grounds in discharge printing.

Direct dyes, in particular, frequently have azo dye
structures which are ideally suited for the formation of
coplanar configuations with aggregate-promoting
properties. Azo dyes are strongly represented in the
acid dye class but find only limited application as dis-
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Fig.: Contention reactions for azo splitting.

perse dyes because of the requirement for low molecu-
lar weight. Azo dyes are particularly suitable for the
formation of complexes with metal atoms.

The following historically important azo dyes (with
details of their derivation) are intended to illustrate the
diversity of this class of colorants:

— CI. 11670 (H. Wagner, 1909); 4-chloro-2-ni-
troaniline and acetoacetanilide.

NO,

CIONZN —C—cCo —NHO
|
C—OH
Hansa yellow 36 |
CH;

— C.I. 15710 (I. Hagenbach, 1904); 1-amino-6-nitro-
2-naphthol-4-sulphonic acid and 2-naphthol.

eriochrome black T

— C.I. 16500 (M. Kahn, 1902); 2-amino-1-phenol-4-
sulphonic acid and 1,5-naphthalenediol.

OH
e
SO;Na

carbon black PV

— C.I 30295 (M. Hoffmann, C. Daimler, 1891);
p-nitroaniline with H-acid, benzidine and phenol.



diamine green B
OH NH,

HOONzNNzNN=N@NO

NaO3S SO3Na

— C.I. 36300 (1982); benzidine with salicylic acid
and 1,6-(and 1,7-) Cleve’s acid as well as phenol
and 4,8-diamino-2,6-naphthalenedisulphonic acid.

SOs3H

O g diamine catechine 36

SO3H
_SOsNa N=N—
COOH

| N TCU NN, Mille

OH

— C.I. 21000 (C. Martins, 1863); from 3 mol. m-phe-
nylenediamine hydrochloride and 2 mol. nitrous
acid.

Bismarck brown

— C.I. 22120 (P. Bottiger, 1884); benzidine with
2 mol. naphthionic acid.

NH, NH,
OO
SO3Na Congo red SO;Na

— C.I1.22310 (L. Gans, 1889); salicylic acid with ben-
zidine and gamma acid.

HOOC

o O

diamine fast red F
SO;Na

— C.I. 20510; 2 mol. 1-naphthylamine with H-acid.
Also contains K-acid as a coupling component.

NH,

N N )
\ / NaO3S SO3Na
wool black GM

Azo dyes

- C.I. 20470 (M. Hoffmann,
H-acid, aniline.

1891); p-nitroaniline,

NH, OH
e Qo S
NaOs;S SO3Na
naphthol blue black B

— C.I. 27950 (O. Giinther, L. Hesse, 1906); H-acid,
1-naphthylamine, N-phenyl J acid.

SO3Na
N=N N=N
NH
SO3N3.
SO3Na .
brilliant fast blue GG

— C.I. 18950 (B. Richard, 1912); p-aminophenol,
1-(4-chloro-2-sulphophenyl)-3-methyl-5-pyrazolo-
ne, then treat with p-toluenesulphonyl chloride to
esterify the phenolic hydroxy group.

HO—- C—N Cl

N=N—
O C N SO3Na

polar yellow 2 G |
CHj;

wel )

— C.I. 18050 (1902); aniline, N-acetyl H-acid.

OH NH—CO—CH;

es)

NaO;$ SO;Na

amidonaphthol red G

— C.I. 17080; 4-amino-3-(p-tolylsulphonyl) acetani-
lide, gamma acid.

Kiton light red 4 BLN
H,N
H;C O SO, NN O
w )
SO;3Na

CH3; —CO—- NH
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Azo dyes

— C.I. 18020 (L. Blangey, C. Immerheiser, 1912);
m-chloroaniline, N-2,4-dichlorobenzyl K-acid.

anthosine B

cl HO NH—CO@—G
; >—NN cl

NaO3S
SO3Na

— C.I 11 110; p-nitroaniline, 2-(N-ethylanilino) etha-
nol.

celliton scarlet B
CoHs

/
O,N N=N N
CH,—CH, —OH

— C.I 13055 (A. G. Green, K. H. Saunders, W. G.
Perkin, S. C. Bate); p-nitroaniline, 2-(N-ethyl-ani-
lino) ethanol sulphuric ester.

Solacet fast scarlet BS
C,Hs

/
O,N N=N N
C2H4O - SO3Na

— C.I 14030 (R. Meldola, 1885; R. Nietzki, 1887;
Walter 1888); p-nitroaniline, salicylic acid.

alizarine yellow R COOH

— C.I 14641.

OH OH

HO;S Q N=N— |
D apmprin

zapon fast blue G

— C.I. 18760 (H. Hagenback, 1904); 1-amino-2-
naphthol-4-sulphonic acid, 3-methyl-1-phenyl-5-
pyrazolone.
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HO

[
NaO;$ Q N=N—C N

\ 7/
9 i

eriochrome red B CH;

— C.I. 14835; naphthionic acid, 1-naphthol-5-sul-
phonic acid.

chromotrope F 4 B OH

— C.I. 18821; anthranilic acid, 3-methyl-1-(p-sul-
phophenyl)-5-pyrazolone.

COOH HO-C—N @ SO3Na
Tt

N=—N—C N
N\ 7

| acid alizarine flavine R

CH;

— C.I. 14880 (H. Kdammerer, 1926); 1:1 chromium
complex of 6-amino-4-nitro-1-phenol-2-sulphonic
acid and 1-naphthol-8-sulphonic acid.

OH OH

NaO;S Q N=N— |
O >
palatine fast blue GGN

— C.I. 13900 (F. Straub, G. Montmollin, I. Spider,
C. v. Planta, 1924); 1:1 chromium complex of

SO3Na

6-amino-4-nitro- 1-phenol-2-sulphonic acid and
acetoacetanilide.

[
HOsS OH HO-C

[
N=N—C—CO—NH@

NO, palatine fast yellow GRN



— C.I. 19355 (H. Kammerer, K. Holzach, 1927); 1:1
chromium complex of 2-amino-6-nitro-1-phenol-4-
sulphonic acid and 2,4-quinolinediol.

SO3Na
palatine fast red BEN
- C.I. 12070 (R. Meldola, 1885); p-nitroaniline,
2-naphthol.
OH
A Oprn )
parared O

— C.I. 12315 (A. Winther, A. Laska, A. Zitscher,
1911); S-nitro-o-toluidine, 3-hydroxy-2-naphthani-
lide.

co NH

N =N
griesheim red

— C.I. 34230 (H. Schweitzer, 1925); 2-amino-p-ben-
zenedisulphonic acid, 1-naphthylamine, 5-amino-6-
ethoxyl-2-naphthalenesulphonic acid, N-phenyl J
acid.

sirius blue 6G
SOqNa o— CZH5

SO3NA g % \i /z/ O / NH@

SO3Na

— C.I 12490 (W. Neelmeier, W. Lamberg, 1931), N1-
diethyl-4-methoxymetanilamide, 5°-chloro-3-hy-
droxy-2",4"-dimethoxy-2-naphthanilide.

H;C-0

0,S—N (CG,H;), HO CO—NH Qo -CH;

Cl

O permanent carmine FB ex. Ply

0-CH;

Azo dyes

— C.I. 20495 (1909); by reduction of the nitro group
in C.I. 20470 with sodium sulphide.

azo dark green B

SO3NH SOgNa

— C.I 22890 (1886); 2,2°-disulphobenzidine with
2 mol. of 2-naphthol.

SO;Na

SO;Na

acid anthracene red G

— C.I. 24790 (R. Schiile, E. Korten, 1928); 4,4"-cy-
clohexylidenedianiline with 2 mol. 4,6-dihydroxy-
2-naphthalenedisulphonic acid then esterify with
1 mol. benzenesulphonyl chloride.

supranol red BR

"o G0

SO;Na

— C.I. 26400 (P. Ott, 1892); metanilic acid, 1-naph-
thylamine, N-p-tolyl peri acid.

sulphocyanine GR ex.
NaOs$ phocy
D) Sosans

— C.I. 35670 (M. Boniger, 1897); naphthionic acid
with toluene-2,4-diamine and 2R acid, o-tolidene
and salicylic acid.

{ = yem

SO;Na

NaOOC
et NHN ij

trisulphone bro

SO;3Na

* N= Ntm;m
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Azoic bases

— C.I. 24895 (F Bender, 1886); 4,4"-diamino-2,2"-
stilbenedisulphonic acid with 2 mol. phenol, then
ethylate the phenolic hydroxy groups.

. SO;3;Na SO;3;Na
chrysophenine

— C.I. 24565 (C. Taube, H. Rinke, E. Fischer, 1938);
(4,4"-diamino-3,3"-biphenylenedioxy) di-acetic
acid with 2 mol. 5-imino-3-methyl-1-phenyl-2-
pyrazoline; aftertreated with copper sulphate.

NH,
— Na0OC — CH,0 OCH,— COONa|
@—N—c NH,

CH; benzo fast copper red GGL CH;

@

— C.I 35780 (J.P. Penny, 1922); a) 4-amino-3,4"-
azodibenzenesulphonic acid and N-acetyl J acid
then hydrolyze the acetamido group and phosgen-
ate or b) 2 mol. 4-amino-3,4"-azodibenzenesul-
phonic acid with 6,6"-ureylenebis-1-naphthol-3-
sulphonic acid.

SO3Nd

NH
NaO3S
Sirius red F 3 B
SO;Na
NaO3S

— C.I. 34140 (W. A. Israel, R. Kothe, 1900; H. Jor-
dan, 1913); 3-amino-1,5-naphthalene-disulphonic
acid, 1-naphthylamine, 1,7-Cleve’s acid and J-acid.

SO-Na sirius light blue BRR
3

N N N=N N= N
SO3Na Nl—[2
SO;Na

SO;Na

— C.I. 34045 (H. Fritzsche, E. Krummenacher, H.
Gubler, O. Kaiser, 1923); successive condensation
of cyanuric chloride with a) H-acid, b) the azo dye
obtained from reduced p-nitroaniline and salicylic
acid, c) aniline. The product is then used as a cou-
pling component in H-acid and cresidine.

128

SO;3Na

OH H;C NaO1S SO3Na

o oWis o

SOxNa OCHj OH NH @
r *(

chlorantine light green BLL COOH

— C.I. 14155 (H. Gubler, E. Bernasconi, 1934); suc-
cessive condensation of cyanuric chloride with 1
mol. each of 2-amino-5-(4-amino-3-sulpho-1-an-
thraquinonylamino) benzenesulphonic acid, the
monoazo dye 5-(p-aminophenylazo) salicylic acid
(C.1. 14045), and aniline.

SO;Na chlorantine light green 5 Gl
R S WA O
o Y COONa
NH
O X
N

— C.I 29125 (H. Krzikalla, 1926; W. Hentrich, M.
Hartmann, J. Hilger, 1926); 2 mol. of 2-amino-N-
methyl-1-phenol-4-sulphonamide with 6,6 -imino-
bis- 1-naphthol-3-sulphonic acid and convert to the
bis copper complex by treatment with ammoniacal
copper sulphate.

OH OH

OH HO
=TI -
= N=N N
\_/
SO, —NH—CH3; SO;Na NH—

SO;Na $0,~NH—CHj

chlorantine light violet 5 BLL

Azoic bases Coupling products for development
into naphthol dyes. Azoic bases are not dyes them-
selves but soluble intermediate products with a basic
character due to the presence of amino groups (NH,)
which are diazotized before use when they become ca-
pable of coupling in a similar manner to = Azoic salts
with a naphthol component to form insoluble azo dyes.

Azoic salts These are already diazotized water-
soluble coupling components (so-called stabilized dia-
zo compounds) of the corresponding — Azoic bases,
used for development into naphthol dyes.



B, chemical symbol for boron (5).

Ba, chemical symbol for > Barium (56).

Bacilli, rod-shaped sub-group of bacteria which
form — Spores. The terms bacilli and bacteria are often
mistakenly confused.

Backbeating An operation which involves beat-
ing or vibrating the back side of piece-dyed carpets as
they leave a drying machine. Backbeating improves the
appearance of acrylic pile carpets, in particular.

Backcoating of carpets (carpet backcoating). In
the case of tufted carpets, backcoating is an essential
element of their construction. As a result of this process
the tufted pile is firmly bonded to the base fabric on the
one hand, whilst noise reduction and thermal insulation
properties are achieved on the other. The durability of
carpets in use is likewise influenced to a significant de-
gree by the type and quality of the backcoating applied.
In the classification of carpets, e.g. ability to withstand
the effects of castor chairs, the chalking of a pre-coat
can cause changes in the appearance of the carpet de-
sign itself. If the pile is not anchored satisfactorily, pile
shedding and tuft fuzzing occur due to loose threads
being pulled out and torn. Fine gauges, fine yarn counts
and smooth yarns require just as much attention in the
application of a pre-coat as coarse gauges with coarse
yarns. In both cases, penetration of the yarn and secure
anchoring of the fibres (filaments) is of decisive impor-
tance.

In the case of aqueous latices (SBR products) the
backcoating is composed either of a pre-coat and
foam backing, or a pre-coat and laminated secondary
backing. Secondary backings appear to have gained
importance because of the ease of laying and carpets
with secondary backings offer advantages in many
cases with regard to the increased use of underfloor
heating.

1. Hot melts: these can be compared with heavy coat-
ings. They consist of thermoplastic compounds with
a high filler content which can be applied at high
speeds and require no pre-coat since bonding of the
pile is outstanding in the thermoplastic state.

a) Ethylene vinyl acetate (EVA): These compounds
can be loaded with large amounts of inorganic fill-
ers and therefore fulfil the requirements for back-
coatings with good sound insulating properties. A

b)

)

a)

b)

)

variation of this type of coating is the combination
of EVA with polyethylene.

Atactic polypropylene (APP): In use since the
1960’s principally for the coating of carpet tiles
with the object of achieving “self-laying” proper-
ties.

Polyethylene (PE): These compounds must be re-
garded as a specialized further development of “hot
melts” since (like polyvinyl chloride) high tempera-
tures must not be used in their application. Polyeth-
ylene in the crosslinked form can be foamed which,
with foam weights of 800 g/m? combines, light
weight, elasticity and sound absorption.
Polyurethane (PUR): These coatings are formed di-
rectly on the carpet back from polyhydric alcohols
and isocyanates. Typical of all these systems is the
low weight per square metre, good flexing resist-
ance of the resultant foam, good edge adhesion and
ease of re-use after re-laying.Three systems are of-
fered from different suppliers with the collaboration
of certain machine makers.

Transfer process: With this oldest technique the
polyurethane foam is produced on an intermediate
carrier from which it is transferred to the carpet
back.

Spray coating: This technique uses two traversing
nozzles without a knife. Following application, the
carpet passes through an infrared zone into a con-
ventional hot air oven.

Knife coating: This process can be carried out on
conventional plants since the reaction mixture of
polyhydric alcohol and isocyanate is foamed me-
chanically and application is carried out by the usu-
al knife coating process. Fillers can only be applied
by this technique and are mixed with the polyhydri-
calcohols before reaction.

Aqueous polymer dispersions: The oldest and by far
the most widespread process involves the applica-
tion of latices, i.e. aqueous dispersions of rubber or
synthetic polymers. Natural latices are no longer of
much practical significance. Among the synthetic
products, SBR Ilatices are used almost exclusively.
Cold latices are polymerized at approx. 5°C whilst
the carboxylated hot latices are polymerized at ap-
prox. 50°C.



Back finishing

a) Pre-coat: With all SBR latices a pre-coat (Fig.) is
necessary to lock the tufts into position.The pre-
coat is generally applied by means of a kiss-roll and
doctor blade; drying is mainly carried out in an in-
frared zone.

b) Foam coat: The actual foam coat is applied from a
trough in which it subjects the foam to a traversing
vibration. The latex compound is foamed in a latex
mixer, i.e. latex and air are mixed and subjected to a
mechanical shear action under pressure. The desired
stiffness, flexibility and handle are achieved by
mixing a soft and a hard base latex together. The
characteristics of the base latice are adjusted by
means of the styrene content.

Fig.: Precoat Applicator “Press-Nip” (Kiisters) for tufted
carpet back coating with foam.

The mixer unit, consisting of a stator-rotor system, pro-
duces foam by mixing the latex with a fine and uni-
formly distributed quantity of air. In order to maintain
this structure until it is transformed into the solid state,
however, the cell walls of the foam must be stabilized.
For gel foams two systems are in use: a heat-sensitive
gelation process with a zinc oxide/ammonium salt (am-
monium chloride and ammonium acetate) combination
as well as a chemically-sensitive gelation process using
compounds of fluorine with silicon, tin or titanium. The
most well-known are sodium silicofluoride foams. No-
gel foams already contain the soaps which are neces-
sary for stabilization during drying from the polymeri-
zation stage. Crosslinking occurs either with reactant
resins or vulcanizing agents. No-gel foams permit the
incorporation of higher quantities of fillers than gel
foams. The presence of excess soap represents a risk
factor insofar as it can migrate out of the foam on sub-
sequent wetting of the carpet underside.

Foams containing flame-retardants may be pro-
duced by the incorporation of halogen compounds or,
more simply, by substituting part of the filler content
with aluminium hydroxide.

Latex is even applied to woven carpets to provide
secure anchoring of the pile. To achieve a firm handle,
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mixtures with a higher styrene content are used which

contain reduced amounts of filler or none at all in order

to ensure non-slip properties.

Back finishing The application of finishes to the
back side of textiles for material-specific reasons, e.g.
preferentially applied to poor quality ribbons and tapes.
Also given to velveteen cord and plush fabrics as a so-
called tailoring finish (to improve cutting) and in the
coating of textiles as back finishes for pile fabrics and
carpets.

Back grey This term covers a variety of special
cloths used in textile finishing operations as leader
cloths, end cloths, back greys and intermediate greys to
facilitate the processing of fabrics in jig-dyeing ma-
chines, steamers, decatizing machines, roller printing
machines, and in screen printing for combining with
fabrics (temporary lamination) which would otherwise
be difficult to print satisfactorily.

I. Back grey for flat/rotary screen printing machine
dryers: woven polyester lattice fabric with good air per-
meability and therefore rapid printed fabric drying,
with practical socket locks for ease of installation/
changing.

1. Model PE 1000 HD: data: woven polyester lattice
fabric, mesh 1.0 mm. Wire gauge number 0.5 mm,
open area 45%. Heat resistant 160—-180°C. Tried
and tested standard model for all types of woven
fabric, and also for fairly inefficient dryers.

2. Model PE Mono-Multi: data: woven polyester lat-
tice fabric. Wire gauge numbers: warp 0.5 mm, weft
special yarn, open area approx. 30%. Heat resistant
as in 1. Recommended for lightweight, thin and
heavily printed fabrics, especially for synthetics.

T\\
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Fig.: Back cloth in a calender.
T = textile fabric;, PF = transfer paper; C = heated cylinder;
A = roller; PT = protective paper; F = back grey.



3. Model PE Soft: data: woven polyester monofil lat-
tice fabric. Wire gauge numbers as in 2, open area
approx. 20%. Specially recommended for light-
weight, thin and heavily printed fabrics, particularly
for hydrophobic synthetics e.g. discharge prints.

II. Back grey felt in transfer calenders (see Fig.).
Functions:

a) Pressing textile fabric (T) and transfer paper (PF)
together against the heated cylinder (C) to provide
good heat transfer and dye transfer.

b) Conveying textile fabric, transfer and protective pa-
per. Ensuring control in the longitudinal and trans-
verse directions. Keeping flat.

¢) Thermal insulation of textile fabric and transfer pa-
per for uniform distribution of heat supply on to the
fabric.

d) Roller drive.

Back grey accumulator A system developed for
large quantities of back greys in roller printing. Mainly
constructed in the form of a channel accumulator on the
J-box principle with capacities of 800-5000 m.

Back grey printing In roller printing, a gummed
woven fabric which runs constantly tensioned over the
printing blanket and lapping covered drum, and is used
to support the printing blanket and the fabric to be
printed. For gumming piecegoods on screen printing
machines.

Back grey washer A unit for the continuous
washing of back greys normally located behind or be-
neath a roller printing machine. An essential prerequi-
site is the use of back greys composed of fibres that
absorb hardly any capillary water and are easily
cleaned and (most important) quickly dried; synthetic
fibres in blends with cotton are chiefly used for this
purpose. The washer is equipped with squeeze rolls and
spray nozzles to ensure an intensive washing of the
back grey. Drying is carried out either in special com-
partments or in the print drier itself. A typical unit of
this type is the Kiisters system. After the printing pro-
cess, the back grey, which is composed of polyamide/
cotton 50:50 (as an intimate blend produced in spin-
ning), first passes through a prewetting zone and subse-
quently through a “Vibrotex” unit where it is led over a
perforated vibrating cylinder and thoroughly washed.
The backgrey then passes immediately to a squeezer
unit with swimming rollers where it is hydroextracted
as it cannot be returned to the printing machine in the
wet state.

Back grey washing Depending on the number of
passages, coverage of print design and thickness of the
textile fabric being printed, used back greys contain
greater or lesser amounts of print paste residues con-
taining thickeners, dyes and chemicals. The purpose of
back grey washing, therefore, is to remove these print
paste residues and make the material soft, absorbent
and fit for reuse again.

BA cotton

Back grey washing machines As a rule, winches
and heavy-duty rope washing machines are used for
washing used back greys. Open-width washing ma-
chines are less suitable because of their less intensive
mechanical washing action.

Backing — Carpet backcoating.

Back-pressure steam turbine The “classic”
method of power-heat coupling, which was also used in
many textile mills in the past, illustrates the use of
back-pressure steam turbines (see Fig.): a high pressure
steam boiler produces superheated steam at 60 bar and,
for example, a temperature of 480°C. This steam drives
a steam turbine, the exhaust steam connecting stub of
which is connected to the plant steam line. In contrast
to the - Gas turbine, with which a power parameter of
approx. 0.35-0.40 (kWh of power/kg of steam) is pro-
duced, a steam turbine process is able to produce a
power parameter of only approx. 0.15-0.20. This is one
of the reasons for the decline of industrial steam turbine
operated, combined heating and power stations which
has been observed over the past 20 years.

EXHAUST GAS
i 60-b-STEAM

SUPERHEATER

10-b-STEAM

COMBUSTION TRANS-
AR STEAM MISSION
BOILER GENERATOR
NATURAL GAS TURBINE
B {CURRENT
FEED WATER

Fig.: Heat-power coupling by means of a back-pressure
steam turbine.

Back side (of fabric), i.e. the reverse side of textile
fabrics which can also be used as the wearing side.

Back to back Finishing operation for the surface
treatment of textile fabrics on a = Table raising/polish-
ing/shearing machine in which both sides of a fabric
may be processed in a single passage without a turning
arrangement.

Backwash (fleece wash). Commercial term for
wool washed on the backs of living sheep with cold
water. The treatment is technically worthwhile as the
wool stays white longer on storage and its colour is at-
tractive to cloth producers and worsted spinners. The
backwash removes the coarsest dirt and impurities thus
reducing freight costs. In all cases, however, a subse-
quent mill wash is necessary to remove wool grease,
suint, etc. > Raw wool scouring.

BA cotton Flame-retardant cotton produced by fi-
bre modification with - BAP (American process).



BACPO

BACPO, abbrev. for: —> bis-aziridinyl-chlorme-
thyl-phosphineoxide.

Bacteria, are the smallest unicellular - Microor-
ganisms, and are only visible under the microscope
with powerful magnification. They multiply rapidly by
simple fission (at an average rate of one division per
hour, 16 million bacteria can develop from one bacteri-
um in a day). Types of bacteria include:

I. Spherical bacteria or coccus. These are spherical
to oval in shape and 1-2 um in size.

II. Rodlike bacteria, including spore-forming — Ba-
cilli, with a size of 0,5-2,5 : 1,5-15 pum.

III. Helical bacteria: a) vibrios, curved types. Size
0,3-0,5 : 2—4 um; b) spiral, with corkscrew-like coils.
Size 1-3 : 5-30 pm.

Even these tiny living organisms have their own
metabolism. They secrete enzymes with the specific
action of breaking down suitable insoluble matter into
nutrients (—: Microbial damage to textiles; Microbio-
logical degradation) as in the case of e.g. proteins with
the aid of proteases. The products of bacterial metabo-
lism can destroy textiles and, as a source of infection,
are extremely toxic as soon as they enters the body’s
bloodstream. Infections are caused in this way (diseas-
es gain access to the affected body through — Patho-
genic bacteria). Certain bacteria can survive adverse
conditions by forming highly-resistant spores. Bacteria
may be detected microscopically under high magnifi-
cation of, e.g. X250 up to x600. Their detection is also
made easier by special stains.

Bacteria destruction —: Antibacterial finishes; An-
timicrobial finishes.

Bacterial damage to textiles > Microbial damage
to textiles.

Bacterial desizing agents — Bacterial diastases.

Bacterial diastases The effective — Enzyme
(amylases and polyases) is obtained by cultivation of
subtilis and mesentericus types (— Diastases). Bacteri-
al diastases break starches down into glucose with the
assistance of sodium chloride as an activator. Com-
pared to — Pancreas diastases the much lower tempera-
ture sensitivity of bacterial diastases enables desizing
to be carried out at temperatures close to the boil. —>
Desizing agents.

Bacterial growth inhibition —: Bactericidal fin-
ishes; Phenol coefficient.

Bacterial inhibition > Bacteriostatic action.

Bacteria staining > Gram’s stain.

Bactericidal finishes, provide textiles with active
protection by the destruction of bacteria and - Myco-
toxins (— Antimicrobial finishes). This can be achieved
either by the application of copper naphthenate, cop-
per-8-quinolinolate, chlorinated phenols, trialkyl tin
derivatives, inter alia (— Fungicidal finishing), or by
passive protection, i.e. by preventing the textile materi-
al from functioning as a culture medium for microor-
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ganisms, which is mainly achieved by the application
of aminoplasts (resin finishes). Flame-retardant finish-
es based on phosphorus compounds also increase rot
resistance. The possibilities for applying such finishes
to apparel fabrics are extremely limited.

Bactericide A product capable of destroying bac-
teria, e.g. disinfectants or preservatives.

Bacteriostat A product with bacteriostatic prop-
erties.

Bacteriostatic Adjective used to describe prod-
ucts or properties which prevent or inhibit the growth
of — Bacteria, e.g. through the use of = Preservatives,
etc.

Bacteriostatic finishes (— Antimicrobial finish-
es) inhibit the growth of bacteria as well as > Myco-
toxins on textiles (— Fungicidal finishing).

Bagginess A fabric defect especially in viscose
and wool fabrics caused by excessive tension in wind-
ing, distorted weft threads, etc. which gives rise to tight
threads in the weft direction and waviness in the fabric.
The effect is further intensified by the influence of
moisture.

Bagging,

I. A fabric woven in cylindrical or tubular form on
an ordinary cam loom and used for grain bags, etc.

II. A term used to describe the undesirable bulging
of fabric caused by extension at the elbows, knees, etc.,
of a garment lacking dimensional stability.

Bakelite — Phenolic plastics.

Bakelite thickener — Thickeners.

Bakhtiari carpets Strong rustic knotted carpets
from the Chahar Mahal region to the south of Isfahan.
Bakhtiari carpets are easily identifiable because of their
special designs. The field on the carpet is almost al-
ways divided into squares or diamonds made to stand
out by a plain outline. These geometric figures are dec-
orated either with animal or plant motifs, particularly
cypresses and flowering shrubs. Each carpet may con-
tain more than ten different designs. All Bakhtiari car-
pets are in dark colours, deep red, yellow ochre, bottle
green, dark brown and bright blue, with red or natural
white grounds. 50 000-200000 Turkish knots per m2.
The finest qualities of Bakhtiari carpets are also known
as — Bibibaff.

Baku carpets Caucasian short-pile, thin, hand-
knotted carpets from the region around Baku. They
have a marked geometric decoration. Generally the
field decoration is of three or four motifs in the shape of
diamonds or rectangles and diamonds one above the
other which alternate with hooked Greek-key motifs
filled in light red or ochre yellow on a light blue
ground. The unusually pale colours are characteristic of
Caucasian carpets. Also used as prayer mats. Baku car-
pets contain approx. 100 000 Turkish knots per m2.

Balanced cloth A term used to describe a woven
fabric with yarns of the same linear density and the



same number of threads per cm in both the warp and
weft.

Bale dyeing This involves taking the fibre in the
form of the original bale from the supplier of raw wool,
cotton or fibre manufacturer in the case of synthetic fi-
bres. These bales are placed directly in a specially con-
structed cage designed to hold up to 4 bales (see Fig.).
The cage is placed into a conventional dye kier (either
vertical or horizontal) and dyeing carried out as usual.
After dyeing, the bales are either hydro-extracted or
vacuum-extracted to remove excess moisture before
drying. The system is ideal for a new installation which
processes a limited product range from a minimum of
suppliers. The advantages are almost all economic
since the stages of bale opening, dye kier loading, and
final packing are eliminated, with obvious cost savings.
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Fig.: Obermaier bale dyeing autoclave (4-bale carrier
design).
1 = fibre bale; 2 = special carrier; 3 = circulation pump.

Bale weights — Fabric weight.

Ballard skin Thin layer of electroplated copper
on a steel roller for rotogravure printing.

Ball mill A standard method of reducing water-in-
soluble substances such as pigments or dyestuffs to a
fine state of division. It consists of a cylinder, rotating
on an axis, partly filled with steel balls, porcelain balls,
or common pebbles. The controlling factors are size of
balls, relative volumes occupied by balls and substance
being milled, type and quality of substance, and rate
and time of rotation.

Bare elastane

Ball reflectometer (Ulbricht’s ball) An accessory
unit used in rigid assembly with a photometer, the im-
portant component of which is a ball with a matt white
inner surface which guarantees all-round, uniform and
shade-free light on the test specimen to be examined.

Ball valves The ball valve is a quarter turn valve
suitable for gas, compressed air, liquid and slurry serv-
ice and provides complete sealing in both directions.
The use of soft-seat materials such as nylon, delrin,
synthetic rubbers, and fluorinated polymers imparts ex-
cellent sealing ability. With fluorinated polymer seats,
ball valves can be used for service temperatures rang-
ing from —268 to +260°C; with graphite seats, service
temperatures as high as 540°C are possible. Also, with
metal-backing seats, the valves can be used in fire-safe
services. Ball valves are similar to plug valves in oper-
ation. They are nonbinding and provide leak-tight clo-
sure. The valves exhibit negligible resistance to flow
because of their smooth body and port. Major compo-
nents of the ball valve are the body, spherical plug, and
seats. Ball valves are made in three general patterns:
venturi port, full port, and reduced port. The full port
valve has an inside diameter equal to the inside diame-
ter of the pipe. In the venturi and reduced port variants,
the port is generally one pipe smaller than the line size.
Stem sealing is accomplished by bolted packing glands
and O-ring seals. Valves are also available with a lubri-
cant-seal system which is similar to that available for
plug valves.

Ball (yarn) — Yarn package.

BAM (Ger.), abbrev. for: Bundesanstalt fiir Mate-
rialpriifung (German Federal Institute for Materials
Testing).

Banana fibre — Manila fibre.

Bandhana (Hindhi: bandh = tying). A form of
tied batik analogous to the Malaysian — Plangi and the
Japanese — Shibori.

Band recorder (strip chart). A recording instru-
ment which produces a graph in strip form.

Band spectrum —> Emission.

Banyai system A carpet machine-knotting tech-
nique from Hungary.

BAP, American abbrev. for: bromoform allyl-
phosphate (— BA cotton). The BAP method involves
application of an aqueous emulsion of a polymer pro-
duced from tribromomethane CHBr; and triallyl phos-
phate (CH,=CH-CH,0)3PO,, which forms crosslinked
polymers on cotton with a flame-retardant action.

bar A CGS unit of pressure equal to 105 pascal
(Pa). It may be used with — SI units, and SI prefixes
may be attached to it. Since it describes decimal multi-
ples of the pascal it is convenient in practical use. The
millibar (symbol: mbar or mb) is a commonly used unit
of pressure in meteorology.

Bare elastane Elastane yarn in the so-called bare
state, in contrast to the wrapped form — Core spun yarns.
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Barium

Barium (Ba), atomic weight 137,4. Silver-white
lustrous soft metal. Barium compounds (many of
which are very poisonous) are similar to those of calci-
um. Properties: = Alkaline earth metal. Uses of barium
salts: weighting finishes, components in white dis-
charge print pastes (barium sulphate), delustring (bari-
um chloride), analytical reagents, etc.

Barium chloride, BaCl,-2H,0, MW 244,34. Col-
ourless crystals with a bitter salty revolting taste, stable
to air, water-soluble (446 g/l at 20°C; 769 g/1 at 100°C).
With sulphuric acid it gives — Barium sulphate. Uses:
as a delustring agent for viscose (two-bath method);
weighting and filling agent in finishing (seldom used);
reagent for the detection of sulphuric acid and sul-
phates (= white insoluble precipitate); softening of
boiler feed water (calcium sulphate hardness).

Barium in dyeings, tests for Ash the textile spec-
imen and moisten with conc. hydrochloric acid.

I. Green coloration in a flame indicates the presence
of barium. Barium sulphate must be reduced to the sul-
phide in a small flame before moistening with hydro-
chloric acid.

II. Precipitation as sulphate. Mix the hydrochloric
acid moistened ash with dil. sulphuric acid or sodium
sulphate = white precipitate in the presence of barium.
If insoluble barium sulphate is present in the hydro-
chloric acid, it must first be decomposed by fusing with
5 times its weight of sodium carbonate and potassium
carbonate, followed by washing and dissolving in ace-
tic or hydrochloric acid.

Barium sulphate (barytes, blanc fixe, heavy
spar), BaSO,4, MW 233,46, density 4,5.

Bark crépe (tree bark crépe). Mostly atlas con-
struction clothing crépe with a woven matt face in a
bark-like pattern (produced by embossed printing or
construction) made of viscose, acetate, cotton etc.

Bark tannage — Tanning.

Bar marking in screen printing (screen fall-on
effect) A problem encountered in printing on flat-bed
screen printing machines, whereby the sides of the
screen frames at right angles to the direction of printing
exert pressure on the preceding print thereby crushing
or soiling the printed colours. The problem can be min-
imised by using screen frames with a triangular profile
(i.e. to reduce the area of contact with the printed fab-
ric) and/or by covering the undersides of the screen
frames with coarse grains (e.g. wood chippings of ap-
prox. 1 mm size) to break up and minimise contact with
the fabric during printing.

Barometer (barograph). An instrument for meas-
uring atmospheric pressure, usually in the region of
101 330 Pa (1,0133 bar = normal atmospheric pres-
sure).

I. Mercury barometer: consists of a curved U-
shaped tube with a long and a short leg (= Manometer).
The shorter leg of the tube is closed and the lower open
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end is immersed in a reservoir of mercury. The tube
contains no air and the space above the mercury col-
umn is known as a Torricellian vacuum. The mercury
level in the tube indicates the actual barometric pres-
sure in mm. A finely graduated scale also permits read-
ings to 0,1 mm and estimated readings to the nearest
0,01 mm are possible.

II. Aneroid barometer: a device for measuring at-
mospheric pressure without the use of liquids. It con-
sists of a partially evacuated metal chamber, the thin
corrugated lid of which is displaced by variations in the
external air pressure. This displacement is magnified
by levers and made to operate a pointer against a cali-
brated scale from 790-670 mm. It is the most common
form of barometer. The barograph, a self-recording in-
strument with a pen which traces a line on a clockwork-
driven revolving drum (1, 7, 14, 28 days), works on the
same principle.

For more precise barometric measurements the tem-
perature must also be taken into account. Since all
chemical constants relating to boiling point, solubility,
etc. are always based on a normal pressure of 760 mm,
the actual barometric pressure prevailing at the time
such laboratory determinations are carried out can have
a significant effect on the results.

Barr Textile diffusion resistance to water vapour
relative to atmospheric air (1 cm thick calm air layer at
20°C = 1.00 barr). Examples:

air (atm.: 0°C) 1.05
air (atm.: 20°C) 1.00
air (atm.: 40°C) 0.95
nonwoven fabric (20 g/m?) 2.20
nonwoven fabric (40 g/m?) 4.20
lightweight suiting fabric 8.50
standard suiting fabric 16.40
sweaters 20.50
blanket material 22.50
overcoat material 40.00

windcheaters approx. 100.00

The barr value is expressed here in multiples of the
barrier capacity of a 1 cm thick layer of calm air.

Barré A term used for

I. Widthwise stripes in textile fabrics, produced by
weaving, effect yarns or colours.

II. Trregular stripe defects (so-called bars) in the
woven or dyed appearance of fabrics.

Barré effects often occur in warp-knit fabrics pro-
duced from textured polyester filament yarns dyed with
disperse dyes. This phenomenon is attributed to struc-
tural differences in the polyester filaments as a result of
texturing.

Barrel pumps > Drum pumps.

Barrel-shaped yarn package A precision wound
barrel-shaped package for short lengths of yarn.

Barrier effect of wool fibre epicuticle Preven-
tion of dye from penetrating the fibre interior from a



dye liquor at room temperature due to the — Epicuticle

layer. Dye can only penetrate through the epicuticle

from a heated dye liquor. Chlorination treatment re-
moves the epicuticle which is why deeper dyeings are
obtained on chlorinated wool.

Barriness (barry dyeing), longitudinally or trans-
versely striped dyeing of woven or knitted polyamide,
polyester and viscose fabrics. Causes:

I. Processing faults such as mixed up yarn and ten-
sion and density differences in weaving or warp and
weft knitting.

II. Yarn faults: differences in count, yarn twist, lus-
tre and deformational differences.

III. Differences in drawing, crystalline structure and
orientation due to varying inner fibre fine structure dur-
ing production. In texturing and setting: effect of tem-
perature (in the case of polyamide and polyester),
moisture (polyamide) on the inner fine structure (mi-
croporosity, inner surface).

IV. Chemical differences with polyamide and vis-
cose.

V. Fibre change due to the action of light and chem-
icals.

Remedy in dyeing: in the case of III and IV only
(differences in affinity) possible by means of targeted
dye selection, special dyeing auxiliary products (e.g.
carriers), dyeing process, intensive relaxation, possibly
pre-set at higher temperature.

The phenomenon of “barriness” can be looked at
from two basically different directions:

1. Barriness which is attributable to conformational
and physical defects.

2. Barriness which is caused by differences in the be-
haviour of the dyes in their interaction with the ac-
tive groups in the fibres.

The barriness which is attributable to configurational
and physical defects occurs as the result of differences
in fibre fineness, lustre, cross-section, thick places in
fibre production and also depending on the nature of
fabric crossing and other mechanical effects in me-
chanical processing (spinning, knitting and weaving)
and finishing (pretreatment and dyeing). The interac-
tion between the different characteristics which cause
barriness is difficult to analyse, since the specific ef-
fects of the individual fibre properties of the yarn are
difficult to isolate. Each change in the conditions of the
production process can cause a simultaneous change in
some characteristics; a change in the molecular mass of
the polymer, for example, usually produces a change in
dyeing power, shrinking power and other physical and
mechanical parameters. In addition, there is a level at
which barriness is not yet quite clearly pronounced,
which makes difficult the possibility of linking the in-
tensity of barriness with the fibre properties.

Many theoretical studies have been devoted to the
problem of barriness which relate mainly to the barri-

Barriness

:Z

dye concentration m,
=
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Fig.: Principle of the “single-point measurement” of colour
exhaustion rate: dye concentration m, of the fibre against Vi
(t = dyeing time). The exhaustion curves of fibres A and B
differ in rate of exhaustion, but reach the same saturation
value. The measurement values my and mg are approximately
proportional to the rates of exhaustion, so that here my > mp.
M, and Mg = dye quantities which are taken from fibres A
and B in joint dyeing in one dyebath of the total dye quantity
My (My + Mg = Mp).

ness which is caused by differences in the behaviour of
dyestuffs in their interaction with the active groups in
the fibre materials. Important in this connection are:

— end-group content,

— degree of order or crystallinity,

— degree of orientation.

With polyamide fibres, the content of end-aminogroups
for example is an important parameter, on which the
dyeing rate with anionic dyes depends. This parameter
is stringently controlled by fibre producers. For deter-
mining the end-aminogroup content, there are methods
which are suitable for routine laboratory checks, by
means of which the aminogroup content is determined.
The second parameter, degree of order or crystallinity,
embraces the structure and morphology of the fibres
which was created in their previous production history,
and exerts the one basic effect on barriness and general
levelness in dyeing. The effect of the degree of orienta-
tion is measured by birefringence (An). Each variation
in degree of orientation leads to differences in the speed
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Barytes

of the dyeing process during its time cycle. The cause
of the occurrence of barriness is best represented by the
graph: in dyeing two polyamide fibre materials of dif-
ferent structures, the quantity of dye fixated on both
substrates prior to reaching the condition of equilibri-
um is different. When these kinds of fibre material are
in one batch, this is characterised by markedly pro-
nounced barriness. The surface layer has a direct rela-
tionship with barriness, since it is markedly sensitive to
all energetic and thermal effects on the fibre which
have been exerted during their previous production and
processing history. The surface layer of the fibres plays
the role of a surface barrier for the dyestuffs.

Barytes — Barium sulphate.

Basal layer In fibre structure the basal layer is a
well ordered active cell layer zone, e.g. in > Wool
structure it is the intermediate membrane which acts as
the basal layer of the internal scale cell layer. The epi-
dermis in wool fibre structure is formed by the constant
growing and dividing of a very active layer of cells
called the “basal layer”. There is continuous wear on
the outermost layer of the epidermis and this is re-
placed by cells derived from the basal layer. The basal
layer is also important bacause it plays a large part in
the formation of the wool follicle. At certain positions
in the skin the basal layer thickens and begins to grow
down into the dermis to form a sort of plug of cell tis-
sue. This plug will ultimately form the wool follicle
with its accessory structures.

Basalt fibre A mineral fibre produced from
molten basalt at approx. 1100-1400°C. Cheap, very
fine, highly ductile, long fibres which are thermostable
up to 1100°C. Uses: insulating material against heat,
cold and sound; spun and woven for fire-resistant
clothing.

Base exchanger — Ion exchanger.

Base material (carpet) - Carpet primary backing.

Base metals In the electrochemical displacement
series (— Standard electrode potential) metals which
are higher in the series than hydrogen and metals with
negative prefixes.

Base printing - Naphthols in direct printing.

Bases Chemical compounds which dissociate in
aqueous solution into negatively-charged hydroxyl
ions and positively-charged weak acid or metal anions.
They form salts with acids = neutralization. Bases have
an alkaline reaction (pH > 7) and turn red litmus paper
blue. They have a mainly bitter taste. The number of
ionizable OH groups determines whether a base is
mono, di or polyvalent etc. Inorganic bases are OH
compounds of metals (e.g. sodium hydroxide solution
NaOH = Na*+ OH-, strong base over 50% dissociated;
ammonium hydroxide NH4OH, weak base) which, on
losing water, change into the corresponding oxides.
Organic bases include e.g. amines (aniline C¢HsNH,),
dye bases and numerous other water-soluble nitrogen
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(e.g. pyridine CsH;N), phosphonium and sulphonium
bases. See also > Acids.

Base units The 7 base units as defined in the = SI
system (i.e. metre, kilogram, second, ampere, kelvin,
mole and candela) for the basic measures (length, mass,
time, electric current, thermodynamic temperature,
amount of substance and luminous intensity) including
their abbrev. forms (m, kg, s, A, K, mol and cd).

BASF, (Ger.), abbrev. for: Badische Anilin und
Sodafabrik.

BASF Combi Test Standard method for deter-
mining the diffusion properties (diffusion number) of
— Disperse dyes under practice-relevant conditions.

Basic alum — Aluminium potassium sulphate.

Basic dyeable polyamide — Differential-dyeing
polyamide fibres.

Basic dyes — Cationic dyes.

Basic iron sulphate — Iron (III) sulphate.

Basicity A property of - Bases and basic salts
whereby hydroxyl ions of a basic character are formed
by dissociation in aqueous solution. See also > Acidity.
— Dissociation.

Basicity value The basicity value plays an impor-
tant role in the weighting of silk, e.g. with basic iron (III)
sulphate. The basicity value is obtained by dividing the
sulphuric acid content (calculated as H,SO,) by the iron
content (calculated as metallic iron) = (H,SOy : Fe).

Basics A term used to describe classic jeans fab-
rics as well as standard jeans qualities which appear
regularly each season, in contrast to newly developed
styles (“designer jeans”). They include e.g. flats, cham-
bray, blue denim, canvas, toile, cord velvet, scrubbed
denim, brushed denim, suedette, duvetine.

Basic salts — Salts.

Basic time According to REFA, all times for fab-
ric processing which occur regularly or frequently, and
are determinable in each case by timing or calculation.
Subdivided into productive time/non-productive time,
processing time/interval, activity time/attendance time.

Basify To adjust the pH of a liquor on the alkaline
side, e.g. in naphthol dyeing with fast colour bases or
salts to facilitate coupling.

Basinés (basin waste). Silk waste consisting of —
Cocoons which have only been partially reeled off due
to frequent breaks in the thread.

Basin test Modified > Permeability bag test in
which a fabric test specimen is formed into a suitably
supported bag and filled with water.

Basolan DC process Wool chlorination under
mildly acidic conditions with the sodium salt of dichlo-
roisocyanuric acid, Basolan DC (BASF) ) at pH4.

Basolan SW process Superwash finish for wool
with the prepolymer Basolan SW (BASF). Crosslinks
on drying to form a soft film on the fibre. Application
by padding or exhaust methods.

The IWS Superwash Standard was first achieved



without any prechlorination, such a treatment is neces-
sary, however, by the exhaust process, e.g. by using a
chloroisocyanurate such as - Basolan DC. The Baso-
lan SW process may also be applied to advantage after
dyeing. — Anti-felting finishes.

Bassine (Borassus piassava) = Palm fibre.

Bassora gum A tropical > Vegetable gum with a
high content of > Bassorin, which has often been used
for the adulteration of gum arabic and gum tragacanth.
Bassora gum generally occurs in the form of transpar-
ent, light amber to brownish-red irregularly-shaped
lumps and is only sparingly soluble in water (with a
large excess of water it forms a filterable cloudy solu-
tion) but swells readily to a thick gelatinous slime.

Bassorin The main - Polysaccharide
(C{1{H50Oyp), component of — Bassora gum from
which it gets its name. It is also present inter alia in
gum tragacanth in proportions of up to 60-70%. Bas-
sorin is a tasteless, odourless, yellowish-white, amor-
phous, brittle, and translucent solid. It is only sparingly
soluble in water but swells to a translucent gelatinous
paste which dissolves on prolonged boiling.

Bast,

I. Another name for - Phloem.

II. Fibrous material obtained from the phloem of
jute, hemp, flax, lime, etc. = Raffia bast.

Bastard vat Combination of the —>: Woad vat and
sodium carbonate (the first as vat preparation and the
second for continuation of the dyeing process). For-
merly used for the dyeing of wool with indigo.

Bastella A cellophane product into which narrow
cotton threads have been incorporated thereby produc-
ing a reed-like appearance. Uses: hat trimmings (braid-
ing) etc.

Bast fibre bundless > Flax stem structure.

Bast fibre cells —: Flax long fibre structure; Flax
cell structure.

Bast fibres A sub-group of — Natural cellulosic
fibres that form bundles or strands which act as hawsers
in the fibrous layer lying beneath the bark of numerous
dicotyledenous plants. Principle of construction — Flax
stem structure. The strands of bast fibres are normally
released from the cellular and woody tissue of the stem
either mechanically (green bast fibres) or biologically
by a process of natural decomposition called retting
(controlled rotting), or by chemical means (= Cottoniz-
ing). The strands are often used commercially without
separating the individual fibres one from another.

On a tonnage basis — Jute is the most important of
all bast fibres: It is produced in quantities greater than
that of all other bast fibres combined. The production
of — Flax is roughly one seventh that of jute, but flax is
the fibre from which — Linen is made. It is on this basis
that flax is considered to be the most important of the
bast textile fibres. Bast fibres include —: Flax (linen),
Hemp, Jute, Sunn, Kenaf, Urena, Rosella and Ramie.

Batching device

Bast fibres, differentiation tests,

I. Phloroglucinol/hydrochloric acid reaction: a
staining test based on the principle that the higher the
degree of lignification, the higher the lignin content,
and the deeper the stain: flax and ramie = no staining,
hemp gives an irregular pink stain, and jute gives a
deep red-violet stain.

II. Aniline sulphate: the fibres are immersed in a 1%
solution of aniline sulphate. Depending on degree of
lignification, the fibres are stained yellow to yellowish-
brown, i.e. no staining with flax and ramie, hemp gives
an irregular pale yellow stain and jute gives a deep yel-
low-brown colour.

III. Cuprammonium hydroxide solution: observa-
tion of swelling under the microscope. Flax swells rap-
idly revealing a fine wavy internal protoplasm thread.
Hemp swells rapidly without internal protoplasm
thread, often with an accordion pleated cell wall.
Ramie has very long individual fibres (60-260 mm).

Bast fibre tow. Flax and hemp waste, etc. Short fi-
bres which arise in the > Hackling process.

Bast layer —: Flax stem structure; Flax long fibre
structure.

Bast soap (degumming soap) A term used for the
soap used in the - Degumming of natural silk which
contains variable proportions of silk gum (sericin) re-
moved from the silk fibres and which is a useful protein
material. Bast soap is widely used for dyeing natural
silk in “broken bast soap baths”. Bast soap is “broken”
by the addition of acid thereby greatly reducing foam
formation. Used as a dyeing auxiliary with levelling
properties. Even at boiling temperatures, the presence
of acids does not cause the complete decomposition of
bast soap.

Bast soap substitutes Various products and mix-
tures, e.g. synthetic —: Fatty alcohol condensation
products; Fatty acid condensation products.

Bast tape Tape product consisting of warp ends
stuck together, i.e. with no weft ends, e.g. produced
from glazed yarn or artificial horsehair.

Batch A group or set of usually similar materials
(e.g. fibre, yarn, fabric) for processing at one time as a
collective unit.

Batch card (processing card) A progress card
used to accompany a batch of material through the en-
tire process of finishing, dyeing, printing coating, etc.
It contains all the information necessary for processing
the material such as, e.g. the processing sequence, ma-
terial parameters, processing operations, test require-
ments, etc. with spaces in which dates can be entered
against each stage of processing.

Batch centres In yarn — Packages these are the
tubes on which yarn is wound. In the case of piece
goods, they are the metal or wooden rollers on which
fabric is wound.

Batching device — Roll batcher.



Batching device for screen printing

Batching device for screen printing Removal of
the printed fabric from the table is mechanised by
means of a “detaching and batching unit”, the fabric
being batched in spiral form; rods are placed between
the individual layers so that the still wet print cannot
spot off. The batching unit is run together with the fab-
ric into drying sections provided specially for that pur-
pose.

Batching drives (— Roll batchers). For various
problem solutions there are different versions which
differ from one another in certain criteria. As such, the
following must be taken into account in the overall
range: machine speed setting range, batch diameter
range, fabric tension, fabric nature in dimensional
terms, fabric type and residual moisture content, plus
design data in the form of compensating roller stroke,
moment of inertia, friction losses, run-up time and
braking time. Peripheral and axial (heavyweight)
batcher drive concepts differ for batchers and let-off
units. In each case, a compensating roller serves as
measuring sensor and regulator (affects the regulating
transformer for supplying current to the batcher motor).
Various possibilities of tension-free fabric batching and
let-off by hydraulic drive.

Batching machine Used for batching piece goods
for treatment on perforated beams in (HT) piece beam
dyeing autoclaves, jiggers or as large batches for dye-
ing, printing or finishing; also on cardboard tubes for
finished fabrics (Fig. 1).

The following stages are covered in Fig. 2: a) The
wind-on head drops over the batching rollers with the

Fig. 1: Finished fabric batcher components.

1 = length measuring unit; 2 = cutting position detection;
3 = motor-operated cross-cutter; 4 = fault point ejection;
5 = pile-outside/pile-inside switch; 6 = cardboard tube
magazine and feed; 7 = wind-on head; 8 = cardboard tube
loader; 9 = roll ejector.
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cardboard core positioned ready in the loader. The
switch is on pile-outside batching. b) The cardboard
core is laid in, and the wind-on head is in the operating
position. The fabric is fed in, and winding begins.
¢) The batching process proceeds, and the wind-on
head is raised. d) The batching process is finished. The
fabric roll ejector starts operation. At the same time, the
wind-on head is raised further so that the cardboard
core loader can be furnished with a new core for the
next batching process.

Fig. 2: Finished fabric batching operation cycle.

Batching-off unit A device for debatching textile
fabrics from dye beams or giant batch rolls.

Batching roller (batch bearer, batching roll). Cy-
lindrical support (with square inserts) for open-width
piece fabric batching.

Batching tension control On a large batch, wo-
ven fabrics have to be batched under constant tension.
The compensator roller determines the batching ten-
sion, and, via a microprocessor (Fig.), regulates the
batching speed. In the event of excessive coupling
housing temperature, a temperature sensor bridges the
batch connection with the housing. In this way, the cut-
off signal is fed to the unit without an additional slip
ring.
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Batch roll system

savings in transfer paper are realized since the for-
merly numerous piece ends are considerably re-
duced on giant batch rolls.

4. Extended machine life due to less wear and tear: As
experience has shown, finishing machines are sub-
ject to wear and tear especially as a result of fre-
quent stopping and starting operations. In continu-
ous non-stop operation over a period of hours, how-
ever, both the wear and tear and machine suscepti-
bility to breakdowns are considerably reduced and
service life is increased.

In comparison to plaited goods the giant batch roll sys-

tem (Fig. 1) offers the following advantages:

1. Improved fabric quality: There is always the risk of
crease formation with plaited goods which can seri-
ously impair the quality of sensitive fabrics. With
giant batch rolls, on the other hand, the fabric is al-
ways crease-free. Moreover, the risks of soiling and
damage in transport are also less.

Fig.: Lenze Batcher tension control (x is kept constant).
MPC = magnetic clutch; M = electric motor;
422 = microprocessor.

Batch process A batch dwell process, e.g. cold

pad batch, etc.

Batch roll (fabric) — Batching roller.
Batch roll system (fabric processing). Offers sev-

eral advantages compared to single roll processing:
1. Improvement in finishing quality: The beginning

and end of each individual piece represents a poten-
tial risk for fabric defects. Each time a machine stop
occurs the finishing result changes and the effect is
impaired, e.g. heat setting.

. Labour saving: In processing giant batch rolls the
number of internal transport operations is reduced
to a fraction of the number previously needed so
that labour requirements are reduced.

The same situation applies to batch changes at the
machine since, in the case of giant batch rolls, the
intervals between batch changes are of the order of
one to several hours.

. Higher throughput of finishing machines: Due to
the reduction in machine set-up times and the
number of batch changes, the productive output of
finishing machines is considerably increased. Ex-
amples: a) When giant batch rolls with e.g. 1800 m
fabric content are sent for final inspection and sepa-
ration into merchandisable lengths on inspection
machines, batch changes are only necessary every
1,5 h. As a result, the output of inspection machines
can be increased by up to 20% due to the reduction
in machine stoppages which were formerly neces-
sary for small rolls. b) In the case of sublistatic
transfer printing machines the productive output is
increased by approx. 10% with giant batch rolls and

Fig. 1: Typical batch let-off and take-up layout on a
continuous finishing machine.

i

Fig. 2: Batch-type jigger dyeing batch roll system.

2. Reduced floor space requirements: It can be as-
sumed that a giant batch roll with a diameter of
approx. 1,6 m depending on type of fabric, contains
3—4 times as much fabric as a typical transport wag-
on of fabric in plaited form. Moreover, the floor
space requirements for a giant batch roll are only
marginally greater than those of a single transport
wagon (Fig. 2).

3. Tension-free processing (Fig. 3).
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Batch roll system for woven fabrics

N

Fig. 3: Large batch roll let-off diagram.

1 = transport frame with large batch roll; 2 = fixed roller;
3 = main let-off roller; 4 = compensating roller; 5 = rocker;
6 = batch roll drive; 7 = sensor arm; 8 = inspection table;
9 = relaxing loop; 10 = draw roller; 11 = pendulum;

12 = measuring wheel; 13 = compensator roller; 14 = twin-
roller batching; 15 = contact roller; 16 = rail; 17 = roll.

Batch roll system for woven fabrics Batch oper-
ation offers advantages over plaiter operation:

— space-saving storage of fabric in circulation,

— protection against soiling and transport damage (es-
pecially on plaiting interruptions; with plaiter oper-
ation, there is a danger of mechanical damage and
soiling in pallet transport),

— no interruption of fabric run due to electrostatic
charging of the fabric (which results in plaiting lay
creasing in wet processing),

— higher running speeds,

— longer machine running times because of fewer
batch changes.

Batch system problems are as follows:

— necessary fabric tension during batching,

— re-batching is necessary in the case of raised prod-
ucts,

— the total quantity of fabric in circulation has to be
systematically dealt with; piece identification sys-
tems are of great use to this end,

— bulky fabric suffers in batching (raised velvet); nec-
essary under certain circumstances therefore, par-
ticularly in decatising, are aluminium trestle-type
plaiter trucks, which plait down especially long fes-
toons via stop plaiters, thus preventing pressure
creasing,

— high investment cost as regards batches and batch-
ing stations on every machine.

Plaiting units are problematic at stenter exits (Fig. 1)

precisely because of the high production speeds in-

volved, for which reason special units are also offered.
The basic equipment for installing batch operation in
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Fig. 1: Quick batch change unit at the exit of a Krantz
stenter.

dry and wet finishing consists of so-called batching
trestles. A batching trestle has a fixed construction
batching roller with parking brake and coupling sleeves
for centre drive. For wet fabric, the batching roller can
be furnished with a PVC shrink tube. These batching
trestles are designed as standard for batch diameters up
to 1800 mm, but they have also been built for signifi-

Fig. 2: Surface (peripheral) batcher (above) and hydraulic
centre batcher (from Holthausen).



cantly greater batch diameters (up to 3 tonnes load). A
batching trestle is transported by means of a crank roller
or a standard tractor vehicle. If a batching station is em-
ployed, batching must be traversed in order to prevent
selvedge build-up. Also to be taken into account is the
fact that the tension on the fabric being batched increas-
es as the batch thickness increases. The extent to which
this type of tension is problematic for tension-sensitive
fabrics must be regulated from case to case. Large
batches are normally produced with the aid of hydraulic
centre or surface (peripheral) batchers (Fig. 2).
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Fig. 3: Characteristic batching curve according to Menzel.

With the surface batcher, the batching process is ef-
fected by a driven batching roller which is in contact
with the batch; in the case of the centre batcher, a batch-
ing motor drives the batch from the core. Constant fab-
ric tension, equivalent to curve 1 in Fig. 3, is produced
automatically with the surface batcher, as the batching
roller batches with constant torque, which is of course
adjustable as necessary. This batching force acts virtu-
ally upon the batch periphery only, and therefore has no
negative effect on batch quality. With the centre batch-
er, constantly increasing torque must be applied in
order to obtain constant tension. As this increasing mo-
ment has to be transmitted outwards via the inner layers
in the batch, it is not always advisable to maintain con-
stant tension, since the inner layers are pressed together
and squeezed by the unpreventably high tension acting
at the greatest batch radius. An ideal fabric tension run
will, depending on product and requirement, lie be-
tween limits 1 (constant fabric tension) and 2 (constant
moment, as with friction drives for example), and fol-

Batch roll system for woven fabrics

low approximately curve 3, which has largely constant
tension at the start of the batch, and a specific tension
drop at the end of batching.

A comparison of woven and knitted fabric can be of
help in estimating the effect of tension. The large batch-
ers usual for woven fabric are unsuitable for the de-
mands of knitted fabric finishing. Most knitted fabric
qualities are sensitive to lengthwise tension. Excessive
batching tension results in lengthwise creasing; due to
the low degree of fabric stability, the fabric is distorted
in the length, and becomes narrower. As a rule there-
fore, it has to be run under much lower batching tension
than is employed with woven fabrics. It is clear there-
fore that simple centre batchers with constant drive
pumps and no output regulation, as are employed in
large numbers in the woven fabric industry, are unsuit-
able for knitted fabric. It can be seen from Fig. 4 that,
with such batchers, fabric tension decreases as the
batch diameter increases if not manually controlled.
Manually controlled tension can be seen from the sec-
ond characteristic curve of the graph. Apart from the
fact that frequent manual regulation cannot be consid-
ered on economic grounds, tension varies too much
from the ideal line here.

batching tension

batch diameter

>

Fig. 4: Diagram with the batching characteristics of a simple
hydraulic batcher with (— —) and without manual (N) control;
the ideal line drawn in is equivalent to the batching
characteristics of the Maier WY batcher.

Fig. 5: Use of large batches in fabric let-off and in the
microprocessor control of tension-free feed to fabric
inspection via selenium cell control.
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Batch rotation

For operation with tension-sensitive products,
batchers can be equipped with a photoelectric control
unit (Fig. 5). The fabric is fed in a loop before the actual
batching side. The size of the loop is sensed by a photo-
electric sensor. Batching speed is then automatically
synchronously controlled to the speed of the upstream
and downstream equipment via a special electronic-hy-
draulic control unit. Tension-sensitive fabric can also
be controlled during batching by compensating rollers
which regulate the power requirement of the subse-
quent batcher. The batcher is a surface batcher, i.e. the
drive roller, fitted to a swivel arm, drives the batch tan-
gentially. In contrast to that are centre batchers, which
are generally hydraulically driven. The key plan in Fig.
6 demonstrates oil circulation and shows the motor
control unit. The oil drawn out of the supply tank is
compressed by the pump (P), and fed to the system.
Pressure is adjusted by the pressure reducing valve (A),
and can be read off the manometer (M).

feed container

Fig. 6: Hydraulic drive motor (Menzel).

In the position illustrated, the route to the oil motor
is opened by the control valve (B), blocked in the mid-
dle position, and opened for reverse rotation in the top
position. Various variations have proved themselves in
operation for centre batching trestle drives. First of all
with trestles, direct coupling can be effected by means
of through-going hydraulic motor spigots, but with the
retrofitting of existing trestles without spigots, a V-belt
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drive is often fitted because only one hole is then neces-
sary in each trestle for conversion purposes.

The ascending batcher is built in such a way that the
full weight of the batch rests on two driven rollers. Also
offered for batching and letting-off, however, is a type
of ascending batcher where the beam rests on a central
axis in swivel arms, while the beam runs against later-
ally tangential drive rollers (Fig. 2). Batch rotating
units are fitted for the rotary dwelling of wet fabric on
large batches (in order to prevent water bags during
lengthy standing periods).

At the stenter exit, woven fabrics are either batched
on large batches or on cardboard tubes for individual
piece batching. In both cases, non-stop batchers with a
fabric cutting unit are necessary.

Batch rotation Batching piecegoods onto the
roller out of the treatment liquor.

Batch steamers Cylindrical steamers in various
constructions used for discontinuous steaming process-
es, especially for printed fabrics, e.g.:

I. Horizontal steamers: front loading with a trans-
portable frame. Textile material in the form of yarn
hanks or fabric in book form is suspended on sticks,
rollers or square-section rods which rotate during
steaming. This type of steamer is generally used for rel.
long steaming times of 1-2 hours, also under pressure.
Such steamers are also known as cottage steamers.

II. Vertical steamers: various types, €.g. a) univer-
sal, Indanthren rapid, or Van-der-Wehl steamers: lid
closure at the top. Fabric to be steamed is sandwiched
between a back-grey and wound on to a perforated met-
al cylinder which is loaded into the steam chamber. Di-
rection of steam flow is from outside-to-inside or vice
versa, suitable for short runs of fabric, e.g. for small
screen printing and hand printing operations; or b) star
steamers: in which the fabric to be steamed is pinned to
a star frame together with a back-grey on one or both
sides. The steam chamber takes the form of a cylindri-
cal pressure vessel, arranged vertically and closed at
the top with a door that can be swung into position at its
base. The loaded star frame is either raised into the
steam or the steaming chamber lowered on to the star
frame. Star steamers are preferred by screen printers
and for sensitive fabrics, wool printing, etc.

Batch system (charged system). A term used to
describe a now obsolete drycleaning process in which
predetermined quantities (depending on the type of ma-
terial) of drycleaning detergent and water were added
to each batch processed.

Batch type scouring machine Cycle type/contin-
uous scouring machine for batch scouring. Double
drum construction built with five chambers or more
(each of 40 kg capacity). Performance range relative to
chambers and cycle times and also passage time 200—
1600 kg/h. Aloading belt divided into sections conveys
the individual fabric batches in the set cycle through



the adjustable working zones (prescouring, clear scour-
ing, rinsing and starching). Scouring is effected in sep-
arate batches, the inner drums moving independently of
each other in one direction of rotation. Bridging plates
form the passage between the chambers, serving at the
same time as large carrier ribs. At the end of the cycle
time, the batches are rotated through 360°, transported
by bridging plates.

Batch wagon Mobile frame for — Batch loading
and internal transport (DIN/ISO 5248).

Bates process A process for the scouring and
bleaching of cotton in which fabric impregnated with
bleaching chemicals is placed between electrodes and
heated to the boil.

Bath The liquid-filled treatment zone in dyeing,
washing, finishing, and drycleaning machines. A dis-
tinction is made between a standing bath and a circulat-
ing bath. In the latter case, liquid is circulated through
the textile material by means of a pump and recirculated
via a filter. The liquid medium itself is referred to as a —>
Liquor.

Bath exhaustion A term used for the exhaustion
of dye at equilibrium, generally expressed as that per-
centage of dye originally applied which has been re-
moved from the bath by adsorption on to a textile sub-
strate due to the forces of affinity.

Bathochromic group Colour-intensifying group
in a ~ Dye structure. The presence of a bathochromic
group in a dye molecule causes a shift in the absorbed
wavelengths from violet towards green (complementa-
ry colour) and the colour of the dye in the direction
green-yellow-redviolet, i.e. an increase in the wave-
length and a reduction in the oscillation frequency. See
also = Hypsochromic group.

Bath polarization A method of preventing corro-
sion in bleaching equipment. Principle: an electric po-
tential is applied to the bleach liquor and the bleaching
machine. The bleaching machine is connected to the
negative pole of a direct current supply and a positive
pole is formed by a carbon electrode in the bleach liquor.

Batik Javanese handcraft technique for the pro-
duction of characteristic designs and fabrics. It in-
volves the application of molten wax to the fabric by
— Tjanting (pipe), tjap (stamp) or brush as a resist, fol-
lowed by dyeing, removal of the wax, re-application of
wax in the desired areas, followed by a second dyeing
and so on. Fine cracks are formed in the wax resists as a
result of mechanical action which do not resist subse-
quent dyeing completely. The typical veining of batik
designs is created in this way.

The term batik is derived from a combination of the
words “banyak” and “titik”, which means “many
points”. Different types of batik include: mosaic batik,
water-colour or sketched batik, ornamental batik and
lace batik. The various techniques of batik production
are subdivided into:

Baumé, degrees (°Bé)

— the creasing and folding technique,
— the tying and tie-up technique,

— the knotting technique,

— wax batik,

— Shibori alternatives.

Batik pipe — Tjanting.

Batik printing (Real Wax print). Involves the
mechanization of traditional batik techniques by retain-
ing the wax resist (— Wax resists). Principle: fabric is
printed with a wax resist, then cooled down quickly in
cold water or subjected to a mechanical breaking action
in order to achieve the typical crackle effects (fine
veining). This is followed by dyeing with indigo (dip-
ping vat), removal of the wax resist by washing or
soaping, drying, completion of the remaining colours
by screen or hand block printing with the usual dye
classes and finally drying and finishing. The produc-
tion of this style of printing is extremely laborious and
expensive. For this reason, a cheaper imitation has been
developed under the name of — Imi-Wax, which has
now found wide acceptance. — Indigo styles in Africa
prints.

Batiste Three types: (1) Cotton or polyester/cot-
ton soft, fine to very fine, tightly woven fabric of the
lawn family in plain-weave construction. Produced in
various grades from coarse to very fine. Generally wo-
ven of fine combed yarns but occasionally of carded
cotton. Maco-batiste is a batiste fabric woven from
Egyptian maco-cotton. Often highly mercerized,
bleached, dyed or printed. Sometimes embroidered.
(Coloured-woven batiste is not called batiste but maco-
zefir). (2) Sheer fabric of man-made fibre with dobby
woven stripes, jacquard patterns. (3) A light-weight
wool fabric in plain-weave similar to plain cambric. It
should be of all wool construction unless otherwise de-
scribed.

Batt-on-base woven felts > Nonwoven materials
which are defined in DIN 61 205 as textile fabrics com-
posed of ground fabric/s and one or several fibrous
webs which are consolidated and bonded with the
ground fabric/s.

BAT value Biological tolerance of workplace
toxins, maximum admissible concentration of a work-
place toxin or its conversion products (metabolites) in
the body (absorbed by the blood or urine through inha-
lation, swallowing or by skin resorption) which do not
generally impair the health of the worker in terms of
current scientific knowledge when they are regularly
produced by the effect of the work station. In addition
to monitoring ambient air in accordance with > TLV
values, BAT values serve, within the framework of spe-
cific medical check-ups, to protect the health of work-
ers at the work station.

Baumé, degrees (°Bé) A frequently used but un-
scientific scale for measuring the relative density of
liquids by hydrometry (Baumé hydrometer). Hydrome-
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Bayer biological tower plant

ters with direct scale divisions in relative density for
liquids are, of course, readily available. Nevertheless,
hydrometers with scale divisions in °Bé are still fre-
quently used in practice. The basis of the scale division
is as follows: density of distilled water at 4°C = 0°Bé
and the density of a 10% sodium chloride solution
= 10°B¢é; this separation is divided into 10 subdivisions
and the scale is continued. Conversion formulae for
converting °Bé into specific gravity (p):

a) For liquids more dense than water:

144,38
P = 14438 - °Bé

b) For liquids less dense than water:

14438
P = 14438 + "B&

The formulae are only valid for measurements at 15°C.

Bayer biological tower plant A plant designed
for the biological degradation of organic substances in
waste water by treatment with bacteria and air in closed
towers of up to 30 m height.

Bayonet spiral A term used to describe the upper
shearing cylinder blade profile in shearing and crop-
ping machines.

Bazaar dyeing A unique ancient dyeing process
still in use today with simple home-produced equip-
ment and almost the full range of synthetic dyestuffs
and printing pastes. Mostly as commission dyeing for
small weaving mills, 45% of industrial cotton textile
products being produced by small plant and outwork

production.

BB, abbrev. for: batt on base (nonwovens technol-
ogy).

BB felt cloths Meaning — Batt-on-base woven
felts.

BBP — Butyl benzyl phthalate.

BC Code designation for = Boron (nitride) fibres
in accordance with air travel standards.

BCE, abbrev. for: Bachelor of Chemical Engi-
neering; academic degree in the USA and UK.

BCF yarns (bulked continuous filament). Tex-
tured continuous filament yarns used for pile yarns in
carpets or upholstery fabrics.

BCSIR, abbrev. for: Bangladesh Council of Sci-
entific and Industrial Research (Dhanmondi, Dacca).
— Technical and professional organizations.

BDE (Betriebsdatenerfassung) German code
designation for “operating datalogging”. Electronic
data processing: process data, produced by hand, is
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read into document readers, keyboards and terminals or
automatically via sensors.

BE,

I. abbrev. for: Bachelor of Engineering. British pro-
fessional qualification for graduates of engineering col-
leges or polytechnics.

II. abbrev. for: Belgian patent.

Be, chemical symbol for beryllium (4).

°Bé > Baumé, degrees.

BEA, abbrev. for: British Engineers Association.

Beam dyeing machines HT autoclaves for piece
goods or atmospheric machines for the dyeing of warp
beams. Piece dyeing machines are available with inter-
nal diameters of 1000, 1200, and 1500 mm and work-
ing widths up to 4000 mm. Max. operating pressure 5
bar. Max. dyeing temperature = approx. 135°C. Various
dye beam diameters are available depending on weight
of fabric batch, e.g. 500, 600, 700 and 800 mm. Blank-
ing collars (to blank off excess perforations in the dye
beam) are used to permit the dyeing of narrow fabric
widths. Piece dyeing machines are used for dyeing wo-
ven and warp-knitted fabrics in open-width. Advantag-
es include freedom from running creases, felting, or fi-
bre loss with surface-sensitive fabrics. In particular,
mechanical damage to warp-knits (e.g. stitch deforma-
tion, snagging) is avoided. Beam dyed fabrics general-
ly have a firm handle. Short liquor ratios of 10:1 to 12:1
are usual in beam dyeing.

In addition to their use in dyeing, beam dyeing ma-
chines can also be used for the hydrosetting and wet
decatizing of wool fabrics. Beam dyeing machines are
mainly supplied with an external centrifugal pump (and
heat exchanger). Alternative models are also available
with in-built axial pump and heat exchanger. Batch
changes are effected by removing the beam of fabric
from the horizontal dyeing vessel on rails and on to a
waiting trolley (Figs. 1 and 2).

A reduction in liquor ratio can be achieved by posi-
tioning displacement elements in the fabric beam
(Fig. 3).

Fig. 1: Running out the dyed fabric beam on a beam dyeing
machine (Durand).



Fig. 2: Dye beam with castors on both cover plates which
can run on rails in the dyeing machine and on the transport
trolley (Krantz).

Fig. 3: Beam dyeing machine (Durand) with displacer in the
dye beam for shortening the liquor ratio.

Fig. 4: Lavish piping system with relevant valve controls for
changing liquor direction in the centrifugal pump beam
dyeing machine.

Fig. 5: Alliance-Rotora beam dyeing machine with rotating
beamed fabric to reduce the liquor ratio.

Beam dyeing machines

With appropriate equipment, liquor flow reversal is
also possible which enables the centrifugal pump to run
constantly in one direction (Fig. 4). The direction of lig-
uor flow in beam dyeing is normally from inside-to-out-
side of the beam only. In the case of machines fitted with
axial pumps, however, the liquor flow can be easily re-
versed by changing the direction of rotation (Fig. 5).

Since, in beam dyeing, the textile material is at rest
and liquor is circulated through it by means of a pump,
the question arises as to whether it is better for the lig-
uor circulation to flow from inside-to-outside or from
outside-to-inside of the batch. Liquor circulation from
outside-to-inside offers advantages of better uniformity
of dye (and chemicals) transport to the fibre surface
throughout the diameter of the batch and the virtual
elimination of fabric deformation during the dyeing
operation (Fig. 6).
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Fig. 6: Dyestuff estimated on the fibre surface in beam
dyeing; depending on liquor flow direction (Kretschmer).

This procedure can make a significant contribution
to the use of increased batch sizes, even for critical fab-
ric qualities, without sacrificing production reliability.
When liquor is circulated from inside-to-outside of the
dye beam a pressure loss Ap occurs due to the conver-
sion of mechanical flow energy into friction with the
fibres in the interstitial spaces of the material. A dis-
tinction is drawn between this differential pressure (or
dynamic pressure) and the absolute static pressure
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Beam dyeing of piece goods

within the textile batch which, if excessively high, can
cause the fabric to lift off the beam (Fig. 7). It is impor-
tant to ensure an optimum flow through the textile ma-
terial in order to save water during the rinsing stages
and, to this end, overflow rinsing is carried out in most
cases. This is achieved by supplying fresh water from
the pressure side of the running circulation pump and
allowing the rinse water to flow away via the overflow
after passing through the beam so that the dyeing vessel
always remains full of rinsing water.

PA
1
h\ """""""""" o o o

Qv p1 Qv

Fig. 7: Differential pressure Ap= p;-p, in the batch roll in
beam dyeing, which can result in liquor losses 2 Qy by lifting
the batch under excessive static pressure p.

Q7 = quantity of liquor in the batch; 1 = batch; 2 = dye
beam.
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Fig. 8: Ligour dilution and dye concentration reduction
relative to rinsing time and rinsing liquor flow in beam
dyeing (Kretschmer).

A = intense liquor circulation; B = modest (by-pass) liquor
circulation; C = liquor emptying by means of compressed air
and fresh liquor filling; D = permissible residual concentra-
tion.
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In Fig. 8 the reduction in liquor concentration dur-
ing the rinsing time corresponds approx. to curve A
with a closed by-pass, and to curve B with an open by-
pass. If the bath has been dropped at the start of the
rinsing operation, the proportion of residual liquor re-
maining in the batch (amounting to approx. 200% by
weight) must be diluted with fresh rinsing water. With a
closed by-pass, the liquor circulation contributes effec-
tively to a decrease in concentration at the fibre surface
and a more uniform dilution of the liquor. The propor-
tion of residual liquor retained in the batch of textile
material is reduced to approx. 100% by expulsion with
compressed air, especially when liquor flow is from
outside-to-inside. On subsequent refilling with rinsing
water and circulation, the proportion of residual liquor
is then further diluted (curve C, Fig. 8).

Beam dyeing of piece goods Batchwise dyeing of
textile fabrics wound in the open-width state on to a
perforated beam through which liquor is circulated.
Taking a fabric batch as an example, a comparison of
the manometer reading with the calculated differential
pressure value enables one to recognise immediately
whether the batch of fabric has lifted off the dye beam,
or whether a secondary flow at the edges of the batch
exists which can result in uneven dyeing.

The thickness of the boundary layer decreases with
increasing flow rate. A higher liquor throughput can,
however, only be used to advantage if the direction of
liquor flow is changed so that it flows from outside-to-
inside of the batch.

Beater opener Device for opening out fabrics in
rope form. The most important component is the rapid-
ly rotating — Beater roller with beater blades.

Beater rollers (vibrator rollers) Employed in
open-width washing machines to provide increased
mechanical action on the running fabric thereby inten-
sifying liquor movement.

Beating machines (beaters) Two types are in use:

I. Beating machines for the finishing of pile fabrics
(velvet, plush, etc.) in which the back side of the fabric

Fig.: Beating and brushing machine (Kleinewefers-Jaeggli).
1 = individually driven brushing and beating rollers;

2 = fabric guiding; 3 = deflector; 4 = housing cover;

5 = extraction ducts.



is subjected to a beating action which results in better
alignment of the pile on the face side.

II. Beating machines for the cleaning of carpets and
other textiles which cannot be subjected to washing
treatments. Dirt is removed by an intensive beating
and brushing action (see Fig.).

Beaver cloth A heavy, firm-textured fabric, made
from woollen yarns. The lustrous nap of short fibres is
produced by milling the cloth and raising the fibres,
which are cut level and laid smoothly in one direction.
It is intended to have the appearance of natural beaver
skin. Soft handle with a longer nap than that of wool
broadcloth. Used for overcoating.

Beck — Dyeing vat (a term frequently used in the
USA for an open winch dyeing machine).

Bedford cord A woven cord fabric. Plain-weave
is usually used on the face of the cords, but other
weaves may also be used. - Cord.

Beeswax, raw: yellow-red-brown (African and
American beeswax is almost brown), pleasant odour,
brittle when cold (accepts chalk marks but not after ad-
dition of tallow). It produces a granular fracture. On
warming in the hand it becomes plastic. Does not ad-
here to the teeth on chewing. When bleached it is very
brittle and has a rancid odour. Tropical beeswax con-
tains high additions of tallow (permissible amount
3-5%). Beeswax has a melting range of 61,5-68°C
(69°C with tallow addition, a higher m.p. is not permis-
sible). Adulteration is mainly carried out with the addi-
tion of tallow, Japan wax, stearine, resin, paraffin wax,
ceresin, minerals (ochre, heavy spar), pea meal.
Beeswax is soluble in turpentine, chloroform, white
spirit and hot fats. Very difficult to saponify. Uses: tex-
tile sizing and finishing, water-repellent finishes, etc.

Beetling calender A heavy calender usually with
6 bowls, the lower and uppermost of which consist of
heated steel rolls whilst elastic cotton bowls are used in
the intermediate positions. The fabric passes through
all the nips from the lower to the uppermost bowl
where it is rolled on to the upper cotton bowl thus pro-
ducing the — Beetling effect as a result of the pressure
exerted by the top steel bowl.

Beetling effect A unique type of lustre finish im-
parted to cotton or linen fabrics by a calendering treat-
ment on the > Beetling calender or chasing calender.

Behenic acid (docosanoic acid), CH;(CH,),,COOH,
of MW 340,57. Colourless crystalline needles. Sparing-
ly soluble in water but soluble in alcohol. A saturated
fatty acid which is a minor component of, inter alia, pea-
nut and rapeseed oils. Hydrogenation product of unsatu-
rated C,, fatty acids derived from rapeseed oil as well as
oils from marine mammals. Uses: the sodium salt (be-
henate) is used as a foam regulator (its efficiency is de-
pendent on the presence of alkylbenzene sulphonate and
pentasodium triphosphate as well as water hardness) and
as a foam suppressant especially in washing agents.

Belt drives

Beilstein test Used for the detection of substances
containing chlorine or other halogens, e.g. synthetic fi-
bres (such as polyvinyl chloride or vinyl chloride co-
polymer fibres).

Procedure: A piece of copper wire (or gauze) is
heated in an oxidizing flame until the flame is no longer
tinged green (= yellow flame); a little of the fibre sam-
ple is placed on the copper wire and burnt in a non-
luminous gas flame. A green-coloured flame is a posi-
tive test for the presence of halogen and is due to the
formation of volatile copper chloride through combina-
tion of copper with chlorine in the sample. It should
also be noted, however, that a positive reaction in this
test can also result even in the absence of halogens and
in the presence of e.g. volatile copper compounds with
oxides of carbon as well as organic compounds con-
taining both sulphur and nitrogen.

Bekleidungsindustrie e.V., Bundesverband
— Technical and professional organizations.

Bekleidungsphysiologisches Institut Hohenstein
e.V. A textile and clothing research organization in
Germany; —~ Technical and professional organizations.

Bell steamer — Batch steamers.

Belt accumulator — Narrow fabric accumulator.

Belt brushing machines Finishing machines for
corduroy fabrics. = Corduroy and velvet finishing.

Belt drives > Motive power engineering by means
of transmission belts. The theoretical underlying prin-
ciple for the calculation of belt drives is the Eytelwein
equation:

F] S FZ € up
F, = force on taut side of belt
F, = force on slack side of belt
e = base of natural logarithms
m = coefficient of friction between belt and pulley
b = arc of belt contact (on the smaller pulley) circular

measure by radians

Eytelwein’s equation gives the maximum propor-
tion of change in the two belt forces F, and F, during
power transmission, before pulley slippage occurs (the
more power transmission, the greater F; will be and the
smaller F, will be) (Fig. 1).

F2

E
1 F

Fig. 1: Forces on belt drive during power transmission
F; = force on taut side of belt, F, = force on slack side of
belt, F,, = strain on shaft driving small pulley.
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Bending elasticity

Fig. 2: Narrow V-belt with a cable cord core
1 = encasing fabric, 2 = rubber core, 3 = top layer, 4 = cord,
5 = cushioning rubber

To achieve maximum frictional force, profiled V-
belts are used (Fig. 2).

Bending elasticity (crease resistance) Partly elas-
tic, partly permanent shape change of yarns and woven
fabrics in the bending test as a criterion of = Creasing
(tendency, sensitivity), the so-called angle of recovery
(module of elasticity), which occurs after folding or
bending under load (effect duration) and subsequent re-
lief, and is at best 180°, playing an important role.
— Tensile elasticity.

Benedict-Denis reagent (according to Krais-
Markert-Viertel) Solution of 25 g of copper nitrate, 25 g
of sodium chloride and 10 g of sodium nitrate in 100 ml
of water. Used for quantitative sulphur determination in
wool.

Bentones Organic derivatives of montmorillon-
ite. Used in printing preparations as a thickener for pig-
ment suspensions etc.

Bentonite Colloidal — Silicic acid (clay, alumin-
ium silicate) composed chiefly of montmorillonite.
Very fine white powder which absorbs up to approx.
5-6 times its weight of water by swelling into a gelati-
nous mass with strongly thixotropic properties. Uses:
Thickener for textile printing, also used in the paper,
soap and pharmaceutical industries.

Benzanthrone > Anthrone.

Benzene, C¢Hg, MW 78,06, density at 15°C =
0,885, b.p. 80,15°C, f.p. 5,5°C. As a homogeneous
chemical compound benzene is not to be confused with
— Benzine (special boiling point spirits). Colourless to
light-yellow, mobile, non-polar, highly refractive lig-
uid with a characteristic aromatic odour. Forms narcot-
ic vapours which are toxic when inhaled for long peri-
ods. Highly flammable, burns with a smoky yellow
flame. It forms explosive mixtures with air which sink
to the ground. Properties: only very slightly soluble in
water (0,82 ml/l) although 2,11 ml water are soluble in
1 litre benzene. Readily miscible with alcohol, ether,
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acetone, carbon tetrachloride, carbon disulphide and
glacial acetic acid. Uses: solvent, spotting agent.
— Carcinogens.

H
C

Hc? cH
| | | or simplified
HC - CH

C
H

Benzene derivatives > Aromatic compounds.

Benzene sulphonates See — Alkylbenzene sul-
phonates.

Benzene test (for dyeings), specifically for cati-
onic and disperse dyes in = Dye class identification.

Benzidine (4,4"-diaminodiphenyl), H,N-C¢H,—
C¢Hs—NH,. Aromatic amine, MW 184,2. Properties:
greyish-yellow, white, or reddish-grey crystalline pow-
der; m.p. 127°C; b.p. 400°C; soluble in hot water, alco-
hol, ether; slightly soluble in cold water. Combustible.
Readily diazotizes at both amino groups. Uses: parent
compound of numerous (direct) dyes as well as diazo
compounds for the preparation of mainly brown insolu-
ble azo dyes on the fibre. These dyes are no longer per-
mitted in Europe because of their carcinogenic charac-
ter. —: Blood, detection of; Carcinogens.

Benzidine test > Blood, detection of.

Benzine Mixture of & Hydrocarbons i.e. not an
homogenous chemical compound like - Benzene. Eas-
ily mobile, water-white, singular smelling liquid which
evaporates relatively quickly at any temperature: petro-
leum benzine completely below 100°C, leaving behind
no odour. Together with air, forms a highly explosive
mixture, the explosion limits lying between 1.8 and 8.5
vol.% benzine vapour content. Benzine vapours always
sink to the ground, and fans should therefore be in-
stalled at floor level. In contrast to benzene, benzine
burns without a smoky flame, and also does not dis-
solve asphalt. The flash point lies between 25 and
55°C; danger class Illa. Median constants for calcula-
tion:

density at 15°C: 0.65-0.79
freezing point: 30-50°C

Various types of benzine differ according to the dif-
ferent fractions (Table). Specific benzine fractions are
increasingly used as substitutes for tetrachlorethylene
in dry-cleaning machines specifically designed to that
end (hydrocarbon systems).

It should be expressly pointed out that the designa-
tion of benzine fractions is to some extent differently
implemented. Evaporation figures vary between ap-
prox. 3-20 times the evaporation time of ether. Proper-
ties: insoluble in water, miscible with alcohol, ether,
chloroform and other organic solvents. Reduction in
spontaneous ignition by benzine soaps and dry-clean-



type density boiling point
(15°0) ¢ Q)

petroleum ether 0,665-0,670 c. 40-70
petroleum benzine 0,680-0,720 c. 70-90
light petrol

ligroine 0,730-0,780 | c.100-135
white spirit

naphtha 0,735 (12° C) c. 100-140
heavy petrol c. 0,770-0,790 | c. 140-200
heaviest petrol 0,790 (12 ° C) c. 180-210

Tab.: Benzine density and boiling ranges.

ing detergents. Application: textile degreasing, dry-
cleaning, stain-removing agents for light grease and
fresh oil stains, resin spots, dust and light soiling, par-
ticularly in conjunction with dry-cleaning detergents;
addition to easily foaming printing colours.

Benzine hydrocarbons These mean — Benzines
used in dry-cleaning.

Benzine soaps Fat-solvent soaps of various com-
positions (often highly ethanol-containing) and con-
sistencies (liquid, semi-solid, solid). By reducing the
spontaneous combustion of = Benzine (benzol), they
facilitate dry-cleaning in organic volatile solvents, and,
in benzine cleaning, mostly act simultaneously as an
anti-electricum: by increasing electrical conductivity,
the electrostatic charge in solvents is reduced in me-
chanical processing (friction metal/liquid, textiles/met-
al, textiles/liquid), and consequently effectively oppos-
es discharge with sparking.

Benzothiazolone hydrazone method Spectro-
colorimetric method for the quantitative determination
of formaldehyde on textiles. 3-methyl-2-benzothia-
zolone hydrazone reacts with formaldehyde to an
azine. The surplus of the benzothiazolone hydrazone
method is oxidised by iron(IIl) chloride to a reactive
cation which produces a cationic blue dye with the
azine compound.

Benzoylation Introduction of the — Benzoyl
group of an aromatic acid residue into a molecule. —
Acylation.

Benzoyl group — Acyl (residue) = CgHsCO, of
benzoic acid. - Benzoylation.

Benzoyl peroxide, CsH;CO-O-O-COC¢Hs;
white crystalline powder with a very faint odour, slight-
ly soluble in water and alcohol, soluble in ether, ben-
zene and chloroform. Produced from benzoyl chloride
and sodium peroxide. Highly toxic via inhalation. TLV:
5 mg/m?3 of air. Active oxygen content of 6,3%. Its low
moisture content (< 5%) poses a fire risk and for this

Betaine

reason it should be stored under cool conditions and
sudden heating or warming with organic substances
must be avoided. May explode spontaneously when dry
(< 1% water). Never mix unless at least 33% water is
present. In burn-out printing, the best effects are ob-
tained in the presence of approx. 5% moisture. Benzoyl
peroxide can cause discoloration of dyed and printed
textiles. Uses: For the destruction of acetate fibres in
mixed fabrics by burn-out printing; burn-out styles;
bleaching of cellulosic fibres containing chlorophyll
(pandanus straw, etc. for hat braiding) dissolved in
gasoline or e.g. alcohol; bleaching materials that are
difficult to bleach (hair, feathers, furs, etc.).

Benzyl alcohol, CH;CH,OH; density 1,045,
boiling point 205-209°C, flash point 96°C. Colourless
liquid with a faintly aromatic odour, sparingly soluble
in water but readily soluble in alcohol and ether. Oxi-
dizes slowly in air to form benzaldehyde (odour of bit-
ter almonds). Uses: as a swelling agent and solvent
(when heated) for acetate (pigment and metal powder
printing); as a solvent for cationic dyes; as a component
in fat-solubilizing soaps, etc. because of its good hy-
drotropic properties.

Benzylating agents Used as printing auxiliaries
in discharge printing with vat dyes to form water-solu-
ble benzylated products and leuco compounds which
can be easily washed out.

BEP — Break even point.

Berber carpets Rustic knotted carpets in natural
colour, hand-woven by North African tribes from wool
yarn spun by hand from local sheep. They contain a
proportion of naturally pigmented wool and may bear
simple tribal motifs. The term has also been used in re-
cent years to describe manufactured carpets made from
natural coloured wools, or dyed fibre, with a homespun
appearance.

Berberine (barberry) = Natural dyes.

Berlin blue (Prussian blue, Paris blue, Turnbull’s
blue). Hexacyanoferrates (II) and (III). A dark blue sol-
id which is soluble in oxalic acid. Yields a vivid blue
which has been used for the blueing of bleached goods.
Resistant to light and acids but very sensitive to alka-
lies.

BESA, abbrev. for: British Engineering Standards
Association. > Technical and professional organiza-
tions.

Betaine (trimethylglycine). An intramolecular
ammonium salt (amphoteric) as a trimethyl derivative
of — Glycine. White crystals with a neutral reaction,
readily soluble in water, are stable to the action of acids
even at high temperatures. Uses: pasting auxiliary ei-
ther as an addition to the dye itself or to the prepared
print paste mixed with glycerol. Substitution of one of
the neighbouring hydrogen atoms to the carboxylate
group with a long aliphatic chain yields interesting cap-
illary-active textile auxiliaries, e.g.:
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Beta-naphthol
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Sulphobetaines are formed by substitution of the
COO- group in betaine by the SO3 group. The higher
molecular weight products are interesting wetting and
washing agents whilst the lower molecular weight
types are also useful hydrotropic solvents for vat dyes
and dispersing agents in dyeing and printing (accelerat-
ed fixation, reduced steaming times).

Beta-naphthol (2-naphthol, 2-hydroxynaphtha-
lene, red developer), C;(H;OH, MW 144, density 1,21.
White lustrous, bulky leaflets or white powder (turns
brown on exposure to air) with a phenolic odour. Almost
insoluble in water (approx. 1:1000 in cold water; ap-
prox. 1:75 in hot water), dissolves readily with its own
weight of 33% caustic soda liquor in hot water. Readily
soluble in alcohol, ether, chloroform, glycerol, benzene,
etc. Concentrated solutions cause skin irritations and in-
flammation. Uses: developer for navy blue, red, brown,
blue and black diazo dyes on cellulosic fibres.

Beta rays ~ Radioactive emission.

Betriebswirtschaftsstelle Wiischerei-Chemisch-
reinigung (BWC) Industrial laundry and dryclean-
ing management bureau in Germany. —> Technical and
professional organizations.

BF, official French
Francaise” (French patent).

BFTC,

1. British Fastness of Textiles Committee

II. Belgian Fastness of Textiles Committee.

BHES Abbrev. for > Bis (3-hydroxyethyl) sulphone.

Bi, chemical symbol for bismuth (83).

bi- (or di-). Prefix (Lat.: bis = twice or two) used
in words such as bicomponent fibres, bifilar, bichro-
mate, etc.

BiAS, abbrev. for > Bismuth active substance.

Biaxial fabric Conventional fabric construction
consisting of 1 warp thread system and 1 weft thread
system.

Bibibaff The finest quality of — Bakhtiari car-
pets, with a single weft thread construction.

Bichromate - Potassium dichromate.

Bichromate aftertreatment Treatment to im-
prove the wet fastness properties of selected direct
dyes.

Bichromate/copper sulphate aftertreatment
Treatment given to selected direct dyeings in order to
improve the wet fastness and light fastness properties.

Bichromate of potash — Potassium dichromate.

abbrev. for: “Brevet
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Bicoflex balanced pressure rolls Flexible elastic
padder rolls. The pressure applied in padders with nor-
mal rigid rolls is, of course, greater at the edges than in
the centre since bowing occurs through lever action due
to the application of pressure at the two ends only. This
causes edge-to-centre shade variations in continuous
dyeing. The Bicoflex roll, (Figs. 1 + 2), on the other
hand, consists of a fixed load bearing axle with bear-
ings at each end. Pressure pads are mounted across the
full width of the load bearing axle and around its cir-
cumference. Each pressure pad is connected to a com-
pressed air supply to provide individual pressure con-
trol against the articulated sleeve. Supported on rollers
on top of the air-cushioned rubber pads is the flexible
outer sleeve which carries the removable shrunk-fit
rubber working sleeve. Bicoflex rolls can also be retro-
fitted into existing padders. Manuf.: Ramisch-
Kleinewefers.

Fig. 1: Bioflex-System (Kleinewefers KTM).

3

Fig. 2: Inside of a
Bioflex-cylinder
(Kleinewefers KTM).

Bicomponent fabric crimping — crimping meth-
ods.

Bicomponent fibres (bilateral fibres, composite
fibres). Man-made fibre combinations composed of 2
distinct and insepararable polymer components having
different chemical or physical structures joined togeth-
er as single fibres either in layers side-by-side or in
mixtures with a homogeneous distribution (matrix-fi-
bril types). Bicomponent fibres are products of spin-
texturing from the bifilar spinning of heterogeneous
spinning solutions (2 different polymers having differ-
ent shrinkage properties or different solution concen-
trations of the same polymer), e.g. 2 different acrylic



polymers or combinations (acetate/polyacrylonitrile;

polyamide 6/polypropylene; polyamide 6,6/polyester,

etc.). The various types of bicomponent fibre are classi-

fied as follows (see Fig.):

— S/S (side-by-side) having a “bilateral structure” as
in wool.

— C/C (centric cover/core) or core-sheath types.

— MJF (matrix-fibril) or fibril/matrix bicomponent fi-
bres, sometimes referred to as biconstituent fibres.

side by side 1

core/sheath

fibrillar distribution

continuous fibrils
in a basic substance

Fig.: Biocomponents fibre structures and cross-sectional
forms of synthetic fibres.

According to American convention, only types S/S
and C/C qualify for description as bicomponent fibres.
Bicomponent fibres having a very wool-like character
with a permanent spiral crimp and further combinations
of properties are formed after e.g. a simple thermal af-
tertreatment. Fibres produced e.g. by the combined po-
lymerization (multi or copolymerization) of two mono-
mers, as well as > Heteroyarns are not considered to be
bicomponent fibres. The M/F types are, in the widest
sense, also bicomponent fibres and consist of very fine
fibrils (either continuous or distributed as short fibrils)
embedded in a matrix structure. They are also described
as biconstituent fibres and are of increasing importance.
Up to the present time, however, the S/S types, in which
both components are joined excentrically and continue
along the entire fibre, are of the greatest importance
economically. For this purpose, the components are
carefully selected to react in different ways to the ef-
fects of heat and moisture or to a combination of both.
As early as 1953, such bicomponent-like fibres were
already described by Horio and Kondo from the detec-
tion of paracortex and orthocortex layers in dyeings of
wool fibres. In bicomponent fibres a crimp, which may
be reversible or irreversible, is formed by the different
reactions of both fibre components to heat and/or mois-

Bifilar

ture. A reversible crimp is lost on washing and regener-
ated again on subsequent drying. In the case of irrevers-
ible crimp, a spiral crimp is developed which becomes
permanently set through relaxation of the differential
shrinkage potential of both components during the first
treatment at high temperature in a dry or moist state. A
crimp developed in this way remains largely constant
during subsequent dry and wet treatments unless the
temperature limit used for the original development of
crimp is significantly exceeded.

A reversible crimp, on the other hand, which is lost
during wet treatment and can be restored again on sub-
sequent drying, is produced by a different mechanism.
The difference in shrinkage results from a reversed
swelling of both components; e.g. wool and ionically-
modified polyacrylonitrile fibres are typical reversible
bicomponent crimp fibres. The latter contain different
concentrations of hydrophilic groups in both compo-
nents. These can cause significant drawing forces to be
released at high temperatures in the wet extended state
without their final crimp potential being impaired. In
this case, the crimp returns on drying which is why de-
crimping is controlled solely by free movement or ten-
sile forces during the drying process. This is of great
practical importance since reversible crimp bicompo-
nent fibres are processed, e.g. under high tension con-
ditions as in package dyeing, and yet their full crimp
potential can still be developed during a subsequent
tension-free drying operation.

The purpose of all bicomponent crimping is to de-
velop bulk, crease recovery properties and elasticity in
yarns and fabrics besides conferring numerous handle
variations on textile fabrics.

Bicomponent yarn Spun or filament yarn of two
generic fibres or two variants of the same generic fibre.
— Textured yarns.

Biconical package A conical yarn package in
which the traverse length is progressively reduced to
produce tapered or rounded ends; such packages are
also described as tapered or — Pineapple cones.

Biconstituent fibres - Bicomponent fibres of the
matrix-fibril (M/F) type.

Bielastic, 2-dimensional — Elasticity in knitted
textile fabrics.

Bifilar (bi = two; fil = fibre, filament, yarn). A
term used for:

I. > Bicomponent fibres/filaments manufactured by
bifilar spinning, e.g. the production of polyamide/poly-
ester simultaneously, side-by-side without blending
from the same spinneret hole, accompanied by final ad-
hesion to produce a double filament. This is an example
of real spin-texturing.

II. In the sense of two thin threads (instead of one
thicker one), e.g. as used in knitting/warp-knitting for
the production of dimensionally stable, long-lasting
men’s underwear (double-thread circular knits).
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Bifunctional

Bifunctional A term used to describe certain
kinds of reactive dyes, i.e. with two reactive groups in
the dye molecule. The reactive groups may be identical
or possess different reactive properties. Such dyes are
also described as - Double anchor types.
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I I
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Cell0—C—C—S —N=N N=N §—C—C—oCell

[ [ ——

H H O O H H
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OH NH, O H H

C.1. 20505  reactive black 5 bonded to cellulose

Crosslinking agents containing fibre reactive
groups (reactant finishes) are at least bifunctional as
well.

Bijar carpets Very densely knotted boardlike stiff
carpets from the Persian town of the same name. Natu-
ralistic designs with floral motifs often in a formal inter-
pretation. The ground shades are dark: dark blue, cherry
red, bottle green but sometimes camelhair colour, while
the colours used for the designs are very vivid. The
close-cut pile (10-12 mm high) is of high quality lus-
trous wool. Approx. 180 000 Turkish knots per m2.

Bilateral (Lat.), having or involving two sides.

Bilateral fibres > Bicomponent fibres.

Bilateral structure of fibres, relates to the corti-
cal layer present in the structure of wool consisting of
the para and orthocortex, as well as the different poly-
mer structure in the cross-section of cotton fibres. Silk
which has not been degummed also reveals a bilateral
structure.

Fig. 1: Bilateral structure of cotton (Kassenbeck).
A = most highly ordered; B = densely packed; C = disordered.

I. Bilateral structure of cotton (Fig. 1): After com-
pletion of biosynthesis, cotton is present in the fruit
capsule as a cylindrical fibre. The capsule breaks open
and the young fibres undergo a drying process. Kassen-
beck was able to show that the fibre collapses charac-
teristically depending on its origin (maturity, prove-
nance, fineness), to form the well-known kidney-
shaped cross-section. (Another assumption is that the
collapsed fibre actually grows in that state). During this
collapse (original drying) asymmetrical mechanical
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tensions are built up that are responsible for zones hav-
ing different densities. Radial strains acting through
compressive forces result in an increased packing den-
sity of the fibrils and a parallel alignment of fibril lay-
ers in the convex area of the collapsed fibre. The con-
cave internal fibre wall suffers a reduced degree of or-
der due to the compressive forces which act tangential-
ly. From a macroscopic viewpoint, this bilateral struc-
ture of the fibre is responsible for the different accessi-
bility of the various fibre regions. This is the reason
why e.g. during enzymatic hydrolysis of the fibre
(a process, like all finishing treatments, which is asso-
ciated with a swelling of the fibre wall) the disordered
concave region is broken down preferentially; the re-
maining convex region is only dissolved at a very ad-
vanced stage of the hydrolysis. Kassenbeck also
showed that this concept also has consequences for fi-
bre crosslinking with formaldehyde. After crosslink-
ing, it was indeed found that far more linkages had been
formed in the concave region of the fibre due to its
greater accessibility; due to the high degree of swelling
during crosslinking, however, the linkages formed
were mainly interfibrillar. In contrast, the degree of
swelling and accessibility in the convex region of the
fibre was so slight that only few (interfibrillar) linkages
were formed. These were nevertheless very effective in
relation to the desired mechanical stabilization of the
fibre. A disadvantage of this aspect of the crosslinking
process is the reduction in strength of the already
strong convex region of the fibre due to its high degree
of orientation. Since the strength of the disordered con-
cave regions is not changed by crosslinking, i.e. under-
goes no improvement, the total strength of the fibre de-
creases.

Kassenbeck has demonstrated that, from a macro-
scopic viewpoint, swelling of the fibre is dependent on
the swelling agent used. Thus, e.g. it was established
that, in contrast to sodium hydroxide solution or mor-
pholine, caesium hydroxide has a specific swelling ac-
tion on the concave regions of the fibre.

II. Bilateral structure of viscose fibres: The usual
staple fibre types based on regenerated cellulose fibres
in a not very stable crimped form have been known for
along time. In recent years, however, new technologies
have been developed, based on special coagulation, re-
generation and drawing conditions, which have led to
the production of viscose fibres with a “living” reversi-
ble crimp. This special spinning technology has the ef-
fect of causing the primary external mantle of the new-
ly-spun fibres, formed in the spinning bath during the
fibre forming and drawing stages, to tear in small plac-
es so that the still plastic fibre core can spread many
times along the fibre capillaries to the fibre surface. As
a result, a kind of bicomponent structure is formed
(— Bicomponent fibres) in which the elongation and
swelling properties induced by the variable fine struc-



thick skin

thin skin

Fig. 2: Bilateral structure of viscose fibres.

Cross sectional structures of normal viscose fibres (A = cord/
sheath; B = highly crimped biocomponent fibre) as developed
in accordance with the original Horio and Kondo concept
(below) (thick skin = undyeable; thin skin = dyeable).

ture of the core/mantle regions give rise to a latent
crimp capacity and crimp recovery properties. The
crimp formed in this way is distinguished by the simul-
taneous presence of overlapping macro and micro-
crimp characteristics which give these fibres their spe-
cific properties. Bicomponent viscose crimp fibres
(Fig. 2) were first produced by Horio and Kondo as
soon as they had applied the bilateral concept of wool
fibres and proved that the existence of the orthocortex
and paracortex in wool was responsible for its crimp
characteristics.

III. Bilateral structure of wool: In 1953 the Japanese
researchers Horio and Kondo found that the cortex of

Ortho Para

‘@

)

Fig. 3: Cortex forms in keratin fibres with and without
bilateral structure.

from left to right: merino wool, Buenos Aires wool, kid
mohair, human hair.

o O

Bilateral structure of fibres

wool fibres does not have a uniform structure but con-
sists of two chemically somewhat different halves,
namely the orthocortex and the paracortex. The two
portions can be made visible by differences in swelling
under the polarizing microscope or by differences in
staining. The orthocortex has a higher affinity for cati-
onic dyes, e.g. Janus green or methylene blue. Staining
with Rhodamine B is also suitable. The distribution of
these cell types within the cortex is variable and ex-
tends from a bilateral axial asymmetry to a radial sym-
metry. The extreme is found in fine, highly crimped
merino wool where a characteristic subdivision of the
cortex into approx. equal corkscrew-like ortho- and
paracortex components lying side by side and inter-
twined with each other can be observed. The other ex-
treme is encountered in coarse wool sorts, e.g. Buenos
Aires wool and Lincoln wool, which are not so highly
crimped and in which a core of orthocortex is surround-
ed in a tube and sheath configuration by the paracortex.
Human hair, on the other hand, consists almost entirely
of paracortex and the slightly wavy kid mohair almost
entirely of orthocortex (Fig. 3). From the finer more
highly crimped to the coarser slightly crimped fibres,
distribution of the ortho and paracortex changes corre-
spondingly from the merino type with a bilateral asym-
metrical structure to the coarse wool type with a cen-
trally arranged orthocortex. In general, therefore, a low

Fig. 4: Bilateral structure of a raw silk thread.

I = sericin; Il = fibroin fibres; Ill = secondary filaments;
A = core zone; B = fibre layer; C = skin or sheath zone;

1 = sericin skin; 2 = sericin layer; 3 = fibroin skin;

4 = fibroin layer; 5 = fibroin core; a = elementary fibril;
b = microfibril; d = fibril bundle.
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BIL crease-resist process

degree of crimp corresponds to a more symmetrical ar-
rangement of both components. The orthocortex cells
exhibit a distinct subdivision in macrofibrils whilst the
macrofibrils in the paracortex appear to have indistinct
limits. It has been found that the content of the amino
acid cystine is greater in paracortex cells and therefore
the paracortex is chemically more stable due to the
higher degree of crosslinking.

The high crimp of the merino fibre is consequently
due to its peculiar bilateral structure in which one half
of the cortex is always found on the inside of the crimp
curvature and the other on the outside. The crease re-
covery of wool fabrics in a moist environment can also
be attributed inter alia to this phenomenon. Since one
half of the cortex swells more than the other because of
its somewhat different chemical structure, and to the
extent that changes in moisture induce fibre movement
and permit recovery of deformations during wear, such
changes cause one half to increase in volume more than
the other, thereby displacing the other firmly attached
half from its position.

IV. Bilateral structure of silk (Fig. 4): Silk also ex-
hibits a bilateral structure before degumming. The two
filaments of fibroin are spun together within the sericin
so that the fibre cross-section exhibits a distinct double
core-mantle structure.

BIL crease-resist process (built-in lubrication).
Crosslinking process to preserve the natural mechani-
cal properties of cotton by incorporating stearyl deriva-
tives of 1,3-dichloropropanol-2.

Billinghame’s test A test for distinguishing be-
tween abaca and sisal. The test, devised by Swett, for
the differentiation of abaca (manila) from other fibres
used in rope manufacture has certain disadvantages.
These are the uneven staining effect, the difficulty in
distinguishing at a glance between the colours pro-
duced, and the tendency of the colours to fade. The
method of applying Billinghame’s test is as follows.

1. Wash the sample with methylene chloride to remove
oil, and allow to dry.

2. Boil the sample in 5% nitric acid for 5—-10 min.

3. Wash out the excess acid with water and immerse
the sample in cold 0,25n sodium hypochlorite solu-
tion for 10 min.

4. Remove the sample and dry it.

Abaca assumes an orange colour, whereas sisal and

other leaf fibres are stained a pale yellow colour.

Bimetallic strip Two metals having different
coefficients of expansion riveted, brazed or welded
together in the form of strip or wire: an increase in tem-
perature of the strip causes it to bend, the metal having
the greater coefficient of expansion being on the out-
side of the curve. One end is rigidly fixed and move-
ment of the other end can serve to open or close the
electric circuit of a temperature control device, or to
move the pointer of a pointer-type thermometer.
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Bimli jute > Kenaf.

BIN Belgian standards association. = Technical
and professional organizations.

Binary Consisting of two components, e.g. of 2
fibres (cellulose/polyester); of 2 solvents (water/alco-
hol); or chemical molecules composed of 2 elements
(CH4, Hzo, NaCl)

Binary decision A decision between 2 known
states, e.g. the two possibilities “yes” or “no”, or in te-
legraphy “character” and “pause” or “current” and “no
current” etc. The term — Bit, is derived from “binary
digit” (binary code).

Binder and crosslinker combinations for pig-
ment printing In the pigment printing process, pig-
ments are fixed on a textile material with the aid of
binders. For this purpose, redispersible condensation
binders are employed to produce pigment prints with
satisfactory colour fastness for normal usage.These
binders are high molecular weight products, i.e. long-
chain organic compounds. The softness of the binder
film is directly related to the respective glass transition
temperature (Tg) or second order transition tempera-
ture. This temperature characterizes the transition from
a glassy solid to a plastic material. A soft film at room
temperature therefore has a low glass transition temper-
ature (see Table).

film characteristics
swells in glass
temperature
monomer H,0 LM T5°C
styrene hard no yes + 100
acrylate
(methyl residue) hard no somewhat +5
(butyl residue) soft no yes - 54
acrylonitrile hard no no + 97
vinyl acetate hard scarcely | somewhat +32
butadiene very soft no yes cis - 102
+ elastic trans. - 58
methacrylic acid hard yes no + 106
acrylamide hard somewhat no + 165
ethylene soft no yes -125
propene soft no yes -8b.-13
(di-)chlorethylene hard no yes + 81

Tab.: Properties of homopolymers as binder and cross-linker
combinations for pigments prints.

Copolymers are produced from these monomers
which represent the best possible compromise with re-
gard to their properties since these, in turn, determine
the properties required of the actual binder films (link-
ing together of materials by adhesion) and cohesion
(the internal molecular cohesion of a substance), soft-
ness and elasticity, resistance to hydrolysis, thermo-
plasticity, ease of fixation, resistance to solvents, sta-
bility to light and resistance to ageing. During polymer-
ization, the monomer units are added together to form



solid materials which, after completion of polmeriza-
tion, are present in the aqueous phase (at concentra-
tions of approx. 40-50%) in a finely dispersed state
(particle size approx. 100-400 nm). The majority of
such binders are acrylate and butadiene binders. The
first group have the highest stability to light. Butadiene
binders, on the other hand, whilst producing binder
films of excellent softness, do not have satisfactory
light resistance owing to the action of light and/or heat
on the double bonds still present in the polymer which
leads to embrittlement and discoloration (browning) of
the binder film.

An important requirement for textile printing bind-
ers is the balance between ashesion and cohesion. The
adhesion of binder film/substrate should be as high as
possible with good binder cohesion at the same time. If
adhesion is too weak, unacceptable marking of the
prints occurs on rubbing. If cohesion is too weak, the
pigment particles are detached from the binder film rel-
atively easily on rubbing.

Binders for textile pigment printing contain self-
crosslinking free methylol groups which are protected
against premature crosslinking by esterification. Dur-
ing drying, film formation of the binder occurs in
2 stages. In the first stage, water and emulsifier are re-
moved from the binder resp. the pigment print by evap-
oration and capillary action of the fibre whereby the
dispersed materials (binder, pigment) coagulate to form
an unstable gel layer. In the second stage, the gel layer
merges to form a film which, from this point on, bonds
(even though loosely) with the textile material. Only
after subsequent crosslinking (fixation) does the binder
film develop its full adhesion to the substrate and its
elastic extensibility. The crosslinking reaction proceeds
under acidic conditions (pH < 4) by elimination of wa-
ter and alcohol to form a 3-dimensional structure. The
best fixation medium is hot air treatment at e.g. 150°C
for 5 min. (or at 175°C for 45-60 s). Wet steam is not
suitable as a fixation medium. Fixation in superheated
steam (HT steam) is also less suitable than hot air since
only a 60-80% fixation yield is achieved in this case
due to partial hydrolysis (HT steam consists exclusive-
ly of water vapour).

Binder prints on polyester

An additional crosslinking of the binder film is
achieved with the aid of so-called external crosslinkers
of the esterified melamine type in accordance with the
same (condensation) principle (see Fig.). Wet fastness
properties, especially on synthetic fibres and their
blends with cellulosic fibres, are improved by this fur-
ther crosslinking although it is accompanied by an in-
creased stiffening of the prints. Due to this undesirable
effect on handle, the quantity of crosslinker applied
should be limited only to that amount which is abso-
lutely necessary. The binder film, in which the pigment
particles are embedded, has a layer thickness of only
8—10 um, a dimension which is not visible to the hu-
man eye. Adsorptive bonding forces are responsible for
adhesion between the binder film and the fibre
(Wigger).

Binder fibres, are used for the manufacture of
composite textiles resp. nonwovens. Synthetic fibres
with thermoplastic properties (preferred temperature
range 160-190°C) or which are soluble or capable of
swelling in specific solvents are used for this purpose.
They may be subdivided into the following categories:
1. Soluble binder fibres such as polyvinyl alcohol and

alginate fibres.

2. Meltable binder fibres such as copolyamide, bicom-
ponent, copolymer thermoplastic fibres with low
melting points. These can function as an adhesive in
a web because their softening point is relatively low
compared to that of the other fibres in the material.

3. Adhesive binder fibres such as cellulosic fibres (ca-
pable of swelling in alkaline solutions) and undrawn
polyester fibres which already become tacky at
80°C, shrink markedly and develop their bonding
effect under the action of heat and/or moisture in
thermo-bonding plants or a hot calendering treat-
ment, etc.

Binder film A film of — Synthetic resin resp.
polymers formed around the individual fibres of a
textile fabric in pigment printing, and in which the
coloured pigment is embedded.

Binder prints on polyester (pigment print) Nor-
mally reveal lower rubbing fastness as compared with
cotton, since here the binder is surface-abraded, and

Fig.: Binder film
cross-linking in
pigment printing.

macromolecule with covalent functional groups = @r=——=@=
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Binders

drawn out from the fibre interior (polyester binder dye-
ing appears surface blank abraded), while, with cotton,
adequate residual binder quantities remain in the fibre
cavities (cotton binder dyeing with preserved impres-
sion). Fig. 1 shows schematically the distribution and
stripping of binder prints on polyester and cotton.

polyester
grey fibres
pigment print

after rubbing
fastness testing

V)

cotton

grey fibres

pigment print

after rubbing
fastness testing

Baaln

S8

Fig. 1: Deposition of binder in pigment printing on polyester
and cotton (Herrlinger).

Mechanical anchorage of the binder film (Fig. 2)
can be brought about by the surface modification of
chemically raised polyester fibres, by means of which
binder print fastnesses identical with those of cotton
can be produced.

e o ®e,* ®e, Dbinderdispersion
PITIIIITYy  Tibre surface

binder absorption

binder film anchored
on the fibre

Fig. 2: Embedding of binder and pigment in the pigment
printing of alkalised polyester fibres (Herrlinger).

Binders Organic polymer products used for the
fixation of pigment prints/dyeings and as adhesive
bonding agents for web consolidation in the manufac-
ture of stable composites and nonwovens. They are
mainly solid plastic products (e.g. thermoplast pow-
ders), plastic solutions and dispersions (also including
reactive types, e.g. acrylic ester copolymers). Binder
additives based on N-methylol compounds, fatty acid
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derivatives and polyethers, etc. have binder regulating

and/or modifying functions, e.g. for the achievement of

elastic resilience, flexibility, absorbency, drycleaning
fastness, etc.

Binders for nonwovens Besides thermoplastic

materials which, either as fibres or granules (powder
bonding) contained in the batt, function as adhesives
when the batt is hot calendered, aqueous polymer dis-
persions are mainly used for the bonding of nonwo-
vens. Actual solutions of binders in water or organic
solvents are very seldom used.The main types of poly-
mers, in the form of aqueous dispersions, for these ap-
plications are:
— acrylic ester copolymers and homopolymers,
— butadiene-acrylonitrile copolymers,
— styrene-butadiene copolymers,
— chloroprene polymers,
— vinyl chloride polymers,
— vinyl acetate polymers,
— vinylidene chloride polymers,
— natural latex.
The overall properties profile of nonwovens manufac-
tured with the aid of the above-mentioned polymers is
influenced to a considerable extent by the type of bind-
er used. Thus, for example, the thermo-bonding of non-
wovens based on cellulosic fibres may be carried out if
an extremely thermoplastic polymer such as, e.g. poly-
vinyl chloride or polyvinyl acetate is used.

The choice of binder is dependent on the end-use of
the nonwoven material. A wide range of nonwovens is
produced by adhesively bonding the individual fibres
in the batt with the aid of polymers. In approx. two
thirds of all adhesively bonded nonwovens, the actual
bonding of fibres in the contact areas is achieved with
binders applied in the form of aqueous dispersions. In
the remaining cases, the bonding polymers are applied
in fibre (— Binder fibres) or powder form. For the ap-
plication of polymers dispersions in the bonding of
nonwovens, the primary concern is the influence of the
respective binder type or dispersion composition on the
character of the bonded nonwoven.

This important relationship between dispersion or
binder composition and the character of the nonwoven
can only be clearly established when the physical and
chemical criteria of polymerization on the one hand,
and those of the dispersed polymer on the other, are de-
fined. Three temperature ranges are important for ther-
moplastic polymers:

1. The transition or softening temperature, also known
as the first order transition temperature or glass
transition temperature: at this point the plastic mate-
rial is transformed from the solid to the thermoelas-
tic state. This temperature range can be lowered by,
e.g. internal softening (copolymerization) or exter-
nal softening (plasticizer addition).

2. The flow or melting temperature range: at this point



the plastic material is transformed from the ther-
moelastic to the thermoplastic state.

3. The decomposition temperature: at this point irre-
versible decomposition of the thermoplast takes
place due to thermal decomposition (carboniza-
tion).

The glass transition temperature (Tg) provides a great
deal of information on the use of thermoplasts as bind-
ers for nonwovens. In the first place, it indicates the
relative hardness or softness of the polymer. Thus, a
high T signifies a harder, a lower T (-20°C) signifies
a softer, and an even lower Tg (-30°C) signifies an ad-
hesive binder film. The T, is measured by differential
thermal analysis. A high T also signifies a minimum
film-forming temperature. The T influences the prop-
erties of the bonded nonwoven in various ways. For ex-
ample, inferences can be drawn from it with regard to
the handle of the nonwoven although, in this connec-
tion, other factors such as, e.g. the chemical composi-
tion of the binder and its additives have a decisive in-
fluence here. A relationship between T, and the dry ten-
sile strength of the nonwoven can also be seen.The Tg
can be changed by copolymerization or external plasti-
cizing (e.g. with dibutyl phthalate). Conversely, bind-
ers with the same Tg can be obtained from different co-
polymer compositions (see Table).

binder TG (°C) polymer film appli- use
monomer character cation
method
methyl +107 brittle
methacrylate
acrylonitrile +108 e.g. nonwoven
wadding,
filter wadding,
needle felt
styrene +100
vinyl chloride + 83 T T
vinyl acetate + 29 hard spray milk filters
methacrylate + 6 soft ¥ "
ethyl acrylate - 24 impreg- | most
nate intensive use
butyl acrylate - 55 very soft *
butadiene - 78 I stick adhesives
ethylene —~125 viscous

Tab.: Dependency of Tg and its deducible properties on
binder monomer type.

From the number of individual components in the
recipe, the preparation of vulcanizable latex mixtures
appears to be very complicated. On the other hand, a
self-crosslinking polymer dispersion is much simpler
to prepare since, as a rule, it only has to be diluted with
water. Nevertheless, vulcanizable systems have a range
of advantages which self-crosslinking systems are una-
ble to offer. One of the most important advantages has

Biocatalytic exhaust air cleaning

to be the possibility of separating the drying and
crosslinking stages from each other. This property
makes it possible to manufacture both very thick mate-
rials by pressing before vulcanization under pressure as
well as specially shaped products by permanent mould-
ing during vulcanization. Technical nonwovens, in par-
ticular, are manufactured with vulcanizable latex mix-
tures. Interesting properties are also achieved with vul-
canizable binder mixtures. Such mass-produced arti-
cles as disposables or hygiene products are not a field
for vulcanizable latex mixtures. Specialized fields such
as, e.g. the filtration sector, however, offer a wide range
of applications especially when additional require-
ments for environmental protection are taken into ac-
count, e.g. where chemicals, dusts, oils and fats, in par-
ticular, must be separated from industrial exhaust air
and waste water by filtration methods (partly contribut-
ed by Loy).

Binding (edging). Usually a broad tape used as a
— Trimming, e.g. as a decorative border for underwear,
aprons, national costumes, etc.

Bioactive Term used to describe the function of
biologically active substances, e.g. = Biodegradation
of surfactants and — Biofouling. - Enzymes are also
bioactive.

Biocatalysts - Enzymes.

Biocatalytic exhaust air cleaning in known
washing processes for reducing contamination from
exhaust air are either — Activated sludge processes
used or biological lawns on packing material built.
Both processes show in practice for the industrial user
significant deficiencies. In particular sludge formation
clogging danger and the behaviour/quality/retention of
failing nutrition offer in times of plant standstill are
some of the unfavourable aspects. By combination of
physical absorbers (arranged filling material packets in
counter current principle) with a biological carrier re-
cycling water purification plant (Fig.) these disadvan-
tages are avoided and in addition the supervision ex-
penses are limited only to the mechanical part of the
system. The contamination in the exhaust air is washed

“Tauxiliary
clean gas

Hydrolift reactor

flocculation and

rapid clarification
lime

raw gas iron sulphate

polyelectrolyte

concentration

Sludi

sludge
dewatering

for landfill

absorber

Fig. 1: Biocatalytic exhaust air treatment plant (from Arasin
GmbH).
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Biochemical oxygen demand (BOD)

out in the counter current of water. The amount of lig-
uid is adjusted according to the solubility of the con-
taminants as well as by the partial pressure of the sub-
stance in the gas phase and the partial pressure of the
substance in the liquid. A part flow of the recycling
water is removed continuously. Sand and solid particles
are separated in a inclined clarifier; then follows the
carrier biological oxidation in a hydrolift reactor. The
water treated in this way is led directly back into the
washer and recharged with contaminant.

The carrier biology of the activated charcoal offers
even more advantages over fixation of bacteria in a
reactor. To the possibility of accumulating, large
amounts of oxygen contaminants are absorbed tempo-
rarily from the wash water. Activated oxygen and con-
taminants are then available to directly to the micro-
organisms fixed on the activated charcoal. Likewise
exoenzymes are adsorbed on the carrier medium
which are necessary for certain degradation reactions.
By the immobilisation “bacterial specialists”, which
otherwise have a slow rate of growth, also remain en-
riched, and so are available for substances that are dif-
ficult to degrade. The carrier material always remains
in the reactor and is practically not used up at all. The
reaction event is not determined by the adsorption ca-
pacity of the activated charcoal, but by the constant
regenerating self oxygen active surfaces of the activat-
ed charcoal and the biomass fixed there. The com-
plete, complex degradation process in the fluid bed
can be simply summarised by the following reaction
equation.

CAHBOC + X 02 >y C02 +Zz HQO

Biochemical oxygen demand (BOD) A stand-
ardized means of estimating the degree of pollution of
water, especially that which receives contamination
from sewage and industrial wastes. It is expressed as
the quantity of oxygen (in mg) required during the oxi-
dation of decomposable organic matter by aerobic bio-
chemical action in 1 I of waste water. In practice the test
is carried out over a period of 5 days at 20°C to give the
so-called BODs value which is used as a measure of
organic pollution in waste water. A low BOD indicates
low pollution whilst a high BOD indicates increased
activity of heterotrophic microorganisms and thus
heavy pollution. In an optimally functioning biological
waste water treatment plant the BOD5 value of waste
water is reduced by 80-95%.

The BODj value is determined in accordance with
DIN 38409 T51/05.87. In this test a series of waste wa-
ter samples taken from, e.g. the main outfall of a waste
water treatment plant, at different dilutions, is injected
with oxygen-saturated water containing microorgan-
isms. Optimum physiological conditions, as well as the
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supply of mineral nutrients, are prerequisites for a cor-
rect determination. A so-called nitrification inhibitor is
added to the water in order to stop the biochemical ox-
idation of ammonium nitrogen, since otherwise the re-
sults obtained have poor reproducibility and may
present problems in interpretation. Measurements of
the oxygen concentrations are based on the cathodic
reduction of dissolved oxygen on a metal surface in the
limiting overload range at constant voltage (ampero-
metric determination). > Chemical oxygen demand.

Biocoenosis A great number of animal and plant
species live in a particular > Biotope; they form a liv-
ing association. Thus, a biocoenosis is the population
system of a particular biotope which, due to biological
interdependence represents an associated structure
(biocoenotic connection). This qualitative and quanti-
tative structure is not only a collection of organisms per
se, but the basic form of a diverse (heterotypical) col-
lection of organisms that has adapted to a particular bi-
otope. The terms biotope and biocoenosis are as closely
related in = Ecology as a lock and key.

Biodegradable textiles Textiles are biodegraded
as the final biological treatment in a chain of natural
fibre polymer chemical processes (from the raw prod-
uct via textile fabric production to finishing), when en-
zymatic breakdown processes of a complex type take
place on the fibre polymers. Biological breakdown or
biodegradation means the conversion of dissolved or
solid substances by organisms into other compounds.
Next to assimilation by means of photosynthesis,
where dissolved substances are absorbed by the biota,
the biological breakdown of organic compounds by
micro-organisms like bacteria and fungi is the most
important process. In this process, the organic sub-
strates are oxidised, the micro-organisms using part of
the released energy for reproduction. This type of respi-
ration (frequently called mineralisation too) consumes
oxygen, or, if that is not present, other oxidising agents
like nitrates, sulphates or already partially oxidised or-
ganic compounds in the sequence reproduced in the il-
lustration.

When a system containing little oxygen is charged
with organic components (L) from domestic waste, the
following reactions take place:

— oxygen exhaustion; as soon as all the oxygen has
been consumed, anaerobic breakdown reactions oc-
cur in the subsequent sequence (decrease in free en-
thalpy):

— nitrate reduction (denitrification)

— reduction of manganese oxide

— reduction of iron hydroxides

— fermentation (e.g. alcohol fermentation)

— methane fermentation.

Other redox reactions are nitrogen fixation and nitrifi-

cation. Most reactions are catalysed by micro-organ-

isms (bacteria, fungi). The latter are present every-
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Fig.: Microbial redox process sequences, e.g. in the
biodegradation of biologically degradable textiles (accord-
ing to Kiimmert and Stiimm).

where, and multiply as soon as suitable reaction condi-
tions are present.

Aerobic respiration: organic substances are oxi-
dised, and oxygen is reduced. In the ideal case, oxida-
tion results in carbon dioxide and water:

(CH,0) + O, > CO, + H,0
Anaerobic respiration: organic substances are oxi-
dised to carbon dioxide, and carbon dioxide is reduced

to methane (methane fermentation):

(CH,0) + 1/2 CO,~> CO,+ 1/2 CH,4

]
=

(CH,0O) — 1/2 CO, + 1/2 CHy4
with nitrate or sulphate:

®
4 (CH0) + NOZ + 2H®—= 4C0O, + NH; + 3 H,0

00 ®
2 (CH,0) + SO, + 2H —=2CO, + H,S + 2H,0

The active bacteria here produce enzymes, which,
as biological catalysts, make possible (accelerate) the
decomposition process. Of the large number of condi-
tions which can interfere with the process of degrada-
tion, one can distinguish between two types of finish-
ing chemicals:

Biodegradable textiles

1. Anti-catalysts in the form of adherent chemicals.

2. Chemical modifiers of the fibre materials them-
selves.

In the past, the textile industry has aimed to make fin-
ishing as fast as possible, i.e. to bond chemicals and
dyes as fast as possible to the fibre, or produce effects
against external influences (light, washing water, bac-
teria, air) by the most permanent finishing possible. In-
dicated by way of example is antimicrobial finishing,
which is used to provide an anti-rot finish for natural
fibre textiles. It is necessary to note in this connection
that the targeted disposal of textiles by biodegradation,
i.e. by biological breakdown, is conceivable only for
natural fibres (wool, silk, cotton, linen [flax], and vis-
cose as a semi-synthetic fibre). Synthetic fibres have to
be disposed of in other ways; recycling (e.g. by remelt-
ing) appears appropriate for these polymers. If we want
to pursue the goal of a biodegradable natural fibre col-
lection over the long term, one has to have prior knowl-
edge of textile logistics. The ways in which textile
waste is ultimately disposed of have to be clarified. The
importance of biodegradation, i.e. ultimate waste tex-
tile disposal in refuse by anaerobic (and to some extent
aerobic) fermentation (destruction by micro-organ-
isms, i.e. enzymatic hydrolysis as the main process) has
to be established in this way.

a) Anti-catalysts or breakdown inhibitors: diverse fin-
ishing products, particularly metal-containing dyes,
can be anti-catalysts for enzymatic breakdown
which is inhibited in the case of textiles dyed or
printed with such dyestuffs. If such substances are
left out of account, there is a distinction between the
biodegradability of these fibre-attendant substances
by enzymes with a rough subdivision of the dye-
stuffs into azo and anthraquinone dyes. Azo dyes
can be split by reducing-action enzyme systems, a
fact which does not readily apply to anthraquinone
dyestuffs. It is not enough just to break textiles
down macroscopically, i.e. so that no fibre residues
are to be seen; there may be low molecular sub-
stances (metabolites) from the textile material to be
found in the ground water of the waste disposal site,
which may be problematic in this form.

b) Chemical fibre modification: when natural fibres
have been compelled to branch at points along the
polymer molecules by reactive dyes or cross-linking
agents (resin finishing for a low-crease finish) in a
polymer-like way, biodegradation can be impeded
at those points.

Before non-comprehensive studies on the biodegrada-

tion of current finishing products by micro-organisms

are carried out, the goal of a biodegradable collection
must be pushed a great deal further back. As the first
step towards a production line with textiles which are
the right target for feasible disposal, one should first of
all fall back on such natural fibre products as have been
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carefully ecologically finished to the state of the art
(i.e. with the minimum possible effluent and exhaust
air pollution) and also with no significant residues on
the fibre material. The equivalent dyestuffs should be
as metal-free as possible, and dyeing should abandon
brilliance and extreme fastness in order to avoid reac-
tive dyes.

Biodegradation (—: Aerobic degradation; Anaer-
obic biodegradation). Biodegradation is generally un-
derstood to be the sum of all processes which reduce the
load or concentration of polluting substances in water
courses. As soon as biodegradable pollutants enter a
water course the respiration rate increases through the
reproduction of microorganisms which are universally
available thereby reducing the load or concentration of
pollutants. A succession of organisms is therefore built
up. This heterotrophic activity is termed saprogenic (in-
tensified decomposition of organic matter).

Organic carbon compounds may be broken down by
aerobic biodegradation. Carbohydrates, proteins and
fats biodegrade relatively quickly in waste water. Pro-
vided oxygen is available in sufficient quantity these
substances are broken down into CO,, H,O and cell
material. Nitrogen originally present in an organically-
bound form is encountered as NHJ. A good assessment
of the possibility for biological purification of a partic-
ular waste water can be made if details relating to the
degradability of the respective pollutants are known.
The following list of substance groupings with their bi-
odegradability behaviour has been taken from Meinck
et al:

— Saturated hydrocarbons: virtually non-biodegrada-
ble, some are toxic;

— Olefins with 5-7 C atoms: difficult to attack biolog-
ically;

— 1-chlorosubstituted hydrocarbons: non-biodegrada-
ble;

— Alcohols: readily biodegradable; exceptions are:
tertiary butanol, amyl alcohol, pentaerythritol;

— Phenols: in general, readily biodegradable; chlo-
rophenols are, however, less accessible, especially
2,4,5-trichlorophenol;

— Aldehydes: readily biodegradable after adaptation
of the microorganisms; exception: benzaldehyde in
higher concentrations;

— Organic acids, their salts and esters: readily biode-
gradable; exception: thio acids;

— Ethers: usually exhibit poor biodegradability or de-
gradable only after adaptation of the microorgan-
isms; exception: methylal (dimethoxymethane);

— Ketones: in terms of biodegradability these fall be-
tween organic acids, alcohols and aldehydes on the
one hand, and ethers on the other;

— Amino acids: biodegradable almost without excep-
tion; exceptions: cystine and tyrosine;

— Amines, amides: readily biodegradable are:
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monoethanolamine, ethylene diamine, acrylamide,

di- and triethanolamine, pyridine, picoline, acetani-

lide; difficult to biodegrade are: thioacetamide,

morpholine, acetyl morpholine;

— Cyano compounds: in concentrations up to 50 mg
CN/1 biodegradability is usually good after adapta-
tion of the microorganisms;

— Unsaturated compounds: readily biodegradable: al-
lyl alcohol, acrylamide, crotonaldehyde, butadiene,
styrene, cinnamic aldehyde;

— Synthetic detergents, alkylaryl sulphonates: with
straight side chains in concentrations up to 150 mg/I
these still exhibit good biodegradability after adap-
tation of the microorganisms;

— Alkyl sulphates: easily biodegraded;

— Fatty acid alcohols: easily biodegraded;

— Carbohydrates: simple as well as high molecular
weight carbohydrates such as, e.g. dextrin and
starch are easily biodegraded.

Biodegradation of surfactants, by means of bac-
terial oxidation involving the action of aerobic and
anaerobic bacteria. Soaps, fatty alcohol sulphonates,
alkylbenzene sulphonates with unbranched carbon
chains, alkyl poly (oxyethylene) sulphates, fatty acid
condensation products and saccharose fatty acid esters
are readily biodegradable. In general, surfactants with
straight C- chains (= “soft”, formula I) are biodegrada-
ble whilst surfactants with branched C-chains
(= “hard”, formula II) have very poor biodegradability
such as, e.g. alkylarylsulphonates of the tetrameric pro-
pylenebenzene sulphonate type:

H
I
CH3 — CH,— CH,— CH,— CH,— CH,— CH,— CH, —C —CHj3;

B ©

CH; CH; CH;
| | |
CH;—CH —CH,—CH —CH — CH, —C —CHjs

|

Of decisive importance for the degradability of sur-
factants are their hydrophobes. On the other hand, the
hydrophilic groups of surfactants (hydrophiles) have
less influence on degradability, although they are im-
portant for water solubility (as a water transport medi-
um for bacteria cells). In general, the process starts out
from an attachment of hydrophilic parts of the sur-
factant molecule to the enzyme and oxidation begins at
the ends of the chains. There are two possibilities for
the biochemical oxidation of chain molecules: ®w-oxi-

SO3Na

SO;Na



dation and f-oxidation. The w-oxidation begins at the
hydrophobes (greater than Cg), and -oxidation at the
carboxyl group in the presence of coenzyme A. Ex-
pressed with the aid of chemical formulae the reactions
proceed as follows:

w-oxidation:
H

I
R — CH,— CH,— CH

N

- CH, — CH,— COOH R—CH,— CH=CH,

peroxide | double bond
R —CH,— CH,— CH,OH alcohol
R — CH,— CH,— CHO aldehyde

R — CH,— CH,— COOH

carboxylic acid

B-oxidation:

(0]
R -CHy—CH,—C—OH
+ HSCoA
(0]

[
R -CHy;—CH,—C—SCoA + H,O

X

R-CH=CH—C—SCoA +2H

+H,0
OH (6]
| I
R - CH— CH,—C— SCoA

ﬁ?lﬁ?

R-C—CH,—C—SCoA +2H

(6] (0]
[ Il
R—C—SCoA + H;3C—C—SCoA

l+ HSCoA

No biodegradability problems exist in the case of
anionic surfactants. Alkylbenzene sulphonates as well
as alkane sulphonates and o.-olefin sulphonates are bio-
degradable up to 90% and more. The question of me-
tabolites arising from these products and the associated
problem of remineralization have also been adequately
answered. The same applies to the group of fatty alco-

Bioelimination

hol sulphates, fatty ether sulphates and the alkyl phos-
phates. Even in the case of nonionic surfactants,
straight-chain and partially branched-chain alcohol
ethoxylates meet the requirements of the German De-
tergents and Cleaning Agents Law; i.e. they are more
than 80% biodegradable. = Surfactant biodegradabili-
ty tests.

Biodegradation of textile chemicals The long-
term biodegradability of textile chemicals is a subject
of great concern to the textile industry and the determi-
nation of their biodegradability is therefore very impor-
tant. The biodegradability of a few chemicals, dyes and
plastics in common usage by the industry has been de-
termined over a 30-day period (BODjs) in accordance
with the method described below. A solution containing
150 mg/1 each of glucose and glutamic acid was used as
a comparison in accordance with US standard proce-
dure. The results have shown that various chemicals in-
vestigated in this way have poor biodegradability, e.g.
resin finishing chemicals based on urea-formaldehyde,
melamine and glyoxal resins besides a non-ionic poly-
ethylene emulsion and polyvinyl alcohol. The latter
product can, however, be biodegraded up to 60% after
30 days under certain conditions, e.g. depending on
concentration and the commercial grade. Over the
same time period BOD;,:COD values of 92% for acidic
potassium phthalate and 73% for butyl benzoate were
achieved. The dyes tested also revealed very low degra-
dation with only an insignificant reduction in colour.
Pigments and inert substances can be removed by ad-
sorption in a waste water treatment plant with a high
sludge content (5800 mg/l) provided a sufficiently long
reaction time is given. Measurement principle: since
the five-day — Biochemical oxygen demand test
(BOD:s) is insufficient for chemicals with low biode-
gradability the test must be carried out over a longer
time period. The — Chemical oxygen demand test
should also be used for the determination of degrada-
bility. On taking the duration of the test period into con-
sideration, the quotient of both determinations, BOD/
COD, gives an indication of biodegradability in most
cases.

Bioelimination According to the German Federal
Law on Epidemics, the Drinking Water Regulations and
DIN 2000, drinking water must be free of substances
harmful to human health.

With the refinement of analytical techniques it has
been found that pollutants cannot, as a rule, be totally
avoided (production of drinking water from riverine
sources). Most of these pollutants may be detected in
trace quantitites in large volumes of water. Surfactants
which are used on such a large scale in domestic, com-
mercial and industrial applications for washing, rins-
ing, wetting and emulsifying are also of interest here.
The commercial production of washing agents and de-
tergents for general use is only permitted if the raw ma-
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terials and finished products fully satisfy all the statuto-
ry requirements relating to toxicological and ecological
risks (German Washing Agents and Detergents Law,
Hazardous Substances Regulations and the voluntary
agreement between manufacturers to cease production
of alkylphenol ethoxylates).

Surfactants introduced into waste water treatment
plants in waste waters should be eliminated by adsorp-
tion or biological oxidation with the aid of bacteria and
their enzymatic systems (e.g. the pseudomonas fami-
ly). It is only due to the diverse metabolism of microor-
ganisms that even toxic aromatic compounds (benzene,
phenol) can be removed from waste waters. Primary
degradation of surfactants is said to occur when it leads
to the complete breakdown of biodegradable sur-
factants into CO,, H,O, inorganic salts and “normal”
metabolites following bacterial metabolitic processes.

A prerequisite for the classification of a surfactant
in terms of its bioelimination is a suitable test method
which a) can predict possible consequences to the envi-
ronment after introduction of the surfactant and b) pro-
vides an insight into the biochemical stages of bacterial
metabolism (possible formation of toxic metabolites)
after introduction of the surfactant (OECD screening
test resp. confirmatory test, methylene blue test, bis-
muth test, BOD, CO, formation, reduction in DOC). In
addition to soap, linear alkylbenzene sulphate (LAS) is
the most important surfactant used in washing agents in
the Federal Republic of Germany since ca. 1964
(85000 t/year).

It is now assumed that, as primary degradation,
m-oxidation followed by subsequent -oxidation and
ring scission rapidly brings about the loss of surface-
active properties. However, complete > Biodegrada-
tion to CO, and H,O (secondary degradation) proceeds
more slowly.

Biofinishing The treatment of cotton fabrics with
cellulases (enzymes) which, accompanied by mechani-
cal action, brings about the removal of projecting sur-
face fibres. The treatment results in a softer handle and
different fabric appearance, including stone-wash ef-
fects (e.g. applied to denim articles).

Biofouling Occurs in industrial pipework and
pumps through bacterial adhesion due to contact be-
tween an aqueous medium and a solid surface. A
boundary layer fauna is formed first of all by the slimy
secretions from microorganisms in the boundary layer
region. The influencing factors are surface roughness,
surface energy, unfavourable flow behaviour, hydro-
phobicity, pH, oxygen concentration and viscosity.

The growth of adhering microorganisms and em-
bedding of new bacteria is based on chemical bonding
through hydrogen bonds. This adhesion is assisted by
polysaccharides, proteins and lipids from the cell walls.
The affected surface then reaches a state of high coloni-
zation through the development of microbial activity.
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The bacteria in this biofilm have a higher degree of pro-
tection against biocides than when present in a suspen-
sion. Microbial corrosion is due to the products of bac-
terial metabolism, organic and inorganic acids, secret-
ed by the microorganisms which, as a rule, depend on
the availability of free oxygen as an oxidizing agent
(oxidative metabolism). As far as corrosion is con-
cerned, those microorganisms which are capable of
producing sulphates resp. sulphuric acid are important,
e.g. through the oxidation of SO, and elemental sulphur
by the genus thiobacillus to sulphates resp. sulphuric
acid which will corrode virtually all metallic materials.
In this regard, it is the sulphate-reducing bacteria which
are of greatest importance since they are responsible
for pitting corrosion, e.g. in fuel tanks where sulphates
and organic compounds have been introduced by water
and the bacterial formation of sulphide takes place. Mi-
croorganisms with a similar high risk of corrosion are
the iron bacteria which, in the presence of chlorides,
will even attack high alloy steels. Bacteria of the pseu-
domonades genus break proteins down into mer-
captans, other types release acetic acid, butyric acid
and ammonia. Even plastics are subject to quite dra-
matic corrosion damage due to the action of microor-
ganisms. 250 types of microorganisms are known
which are capable of attacking plastic materials, al-
though some plastics, e.g., polypropylene and polysty-
rene, have high resistance to microbial degradation. As
a rule, it is the C- or N-sources of the plastic which
serve as nutrients for the particular microorganisms;
the plastic is damaged and discoloured by the products
of microbial metabolism.

Biofouling and the biochemical processes which
take place in the boundary layer fauna are highly de-
pendent on the surface topography (and its cleanabili-
ty). On rough pore-rich surfaces colonization occurs
earlier and the films still adhere longer after cleaning
treatments. The greater the roughness of a material sur-
face, the greater the boundary layer habitat for microor-
ganisms.

Peptide residues as well as the life-sustaining oxy-
gen of vital importance to the microorganisms are
stored by these films. After the fats, particles and col-
loidal films have become anchored mechanically, and
slimes of microorganism metabolism products and pro-
teins have begun to accumulate, the size of these germs
is a function of the surface roughness, where sizes of
0,1 pm (bacteria) to 5 um (yeasts) are relevant.

BIOI method A variant of the > LOI test for test-
ing the flammability of textiles.

Biological filter media In — Biological waste
water treatment processing technology with biological
filter media, the biomass is immobilised by being an-
chored on the widest variety of filter media. Slag, lava
tuff, activated charcoal, coco slag, plastics and the like
come into consideration for filter media. After a run-



ning period of some weeks, a biocoenosis is formed on

these filter media when charged with effluent. All bio-

logical filter media have the following advantages
more or less in common:

— relatively low floor space requirements and shorter
reaction times due to higher biomass concentra-
tions;

— volume reduction or elimination of the final sedi-
mentation tank due to the favourable sludge index
(Mohlmann index: the volume in cm3, which 1 g of
activated sludge dry substance takes in after half an
hour’s precipitation);

— a lengthy sludge period is possible (beneficial for
slowly multiplying bacteria and for specialists);

— no bulking sludge or scum formation;

— due to suitable synergistically acting filter media,
like activated charcoal for example, increased proc-
ess stability and breakdown activity as compared
with refractory effluent content substances which
are biologically difficult to break down.

Translated into processing technology, these types of

biological filter media are used in percolating filters

(Fig.), immersion filters and suspension reactors. In the

percolating filter process, the effluent is sprayed

through stationary or moving nozzles over the large-
pore filler with sessile biocoenosis. The water perco-
lates slowly down through the fragmentary material

(which may be stratified up to 20 m high), while air is

constantly passed through the cavities, supplying the

micro-organisms with adequate quantities of oxygen.

g
7 —

Fig.: Percolating filter.

In addition to favourable growth conditions for mi-
cro-organisms, the cleaning power of this type of im-
mobilised reactor is dependent on the availability of ge-
ometric surface, on which the biological sward can
form. Among other things therefore, performance in-
creases are to be achieved by increasing the specific
surface in the reactor. Increased performance in the
practical sense however also means process stability,
which, in the case of percolating reactors, suffers from
the latent danger of choking, particularly with dense,
large surface fillers. The following considerations arise

Biological filter media

when comparing the percolating filter technique with

the activated sludge technique:

— With activated sludge plants, performance is identi-
cal with that of the percolating filter with more than
double the volume charge, a fact which can be ex-
plained by the shorter contact time in the percolat-
ing filter.

— With the percolating filter process, breakdown per-
formance falls off to a much greater extent as the
volume charge is increased than with the activated
sludge process, and the percolating filter conse-
quently reacts sensitively to shock loading.

— Maintenance costs are higher with activated sludge
plants than with percolating filters.

— In percolating filters, the effluent quantity is moved
rather than the air or the biologically active mass.

— Approx. 30-60 Wh of power per m? of effluent are
required with the percolating filter process, while,
with the activated sludge process, the requirement is
150-350 Wh for oxygen supply and thorough mix-
ing, plus some additional Wh for the return sludge.

By immersion filters we mean fixed bed reactors, in
which fillers or baffles alternately dip into the effluent
and rise into the air. The most well-known representa-
tive is the biological disk filter. In the biological sec-
tion, this consists of plastic disks mounted on a shaft
with a biomass clinging to both sides of the disks.
These disks dip up to half their length into trough-like
vessels (adapted to take the disks) and are traversed by
the effluent. By means of a continuous rotary motion,
the disks are first of all exposed to the effluent, being
impregnated by it; they are then lifted into the air,
where oxygen is made available to the bacteria for aer-
obic breakdown of the effluent content substances.

An interesting variant of the immersion filter sys-
tem is a system in which a hollow body (cellular
wheel), which can rotate about its axis, not only serves
as an incrustation surface, but also draws air into the
vessel as it rotates. The air then rising from the lowest
point also supplies oxygen to the freely suspended acti-
vated sludge, increasing the efficiency of the system as
a whole. Immersion filters can be employed to advan-
tage with concentrated effluents, since the oxygen sup-
ply is good even at high consumption rates. Moreover,
by positioning the immersion filters in series, the most
favourable biocoenosis can always be established in
every case. The immersion filter energy requirement is
low, as only the friction loss and the difference in
weight between emergent, water-laden disks and the
lighter dipping disks has to be overcome.

The suspension filter process, also called the fluid-
ised bed technique, can also be regarded as a special
form of biological filter medium. Biological filter me-
dia, on which the biomass is fixed, serve as suspension
media. Not too heavy granulates, in the 1-4 mm diame-
ter granule size, of plastic, sand, light expanded clay ag-
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gregate, pumice stone and activated charcoal come into
consideration for this purpose. It is important that the
filter media put into the reactors are uniformly fluidised
over the reactor volume. As a rule, the up-current (bub-
ble column) technique is used when the filter medium is
heavier than the medium to be treated — effluent in this
case — or the loop principle (circulating fluidised bed).

Suspension filters offer two important advantages:
the inert filter medium offers a large specific surface
due to its granulate form, and consequently adequate
room for colonisation. To this is added, in the case of
so-called active filters (e.g. > Activated charcoal), the
geometric factor of the inner surface, and, particularly,
a synergetically amplifying and accelerating power,
thanks to the qualitative surface nature of specific car-
bons. The use of activated charcoal as the suspension
filter medium in fluidised bed reactors has been famil-
iar for approx. 15 years in the Katox system developed
by Krupp.

Biological oxygen demand — Biochemical oxygen
demand.

Biological tower Atmospheric oxygen is intro-
duced in increasing quantities in the activated sludge
process of biological > Waste water treatment. Micro-
organisms convert degradable pollutants into carbon
dioxide and water, building up a bacterial mass. Aero-
bic bacteria require a supply of oxygen to this end. The
micro-organisms multiply rapidly in the presence of bi-
ologically acceptable substances to form a large quanti-
ty of activated sludge, sludge return maintaining the
particularly beneficially high sludge concentration.
This is followed by accelerated breakdown, so that, in
comparison with the simple oxidation ranges, the time
required is reduced to approximately one hundredth,
and is then only 4-12 hours. In the activated sludge
process, the constructional and operational methods
mentioned in the list can differ. The most widespread is
single-stage biological basin which exists in numerous
variants. For example, the type and method of effluent
feed and mixing in activated sludge tanks and the type
and method of oxygen introduction can be modified,
e.g. by means of surface ventilators or nozzles.
Activating process:

— single-stage biological basin (— activated sludge
process),

— multi-stage biological basin,

— biological filter media (Katox, Biokop),

— high-load activated sludge process (compact reac-
tor, turboplan reactor),

— Bayer biological tower,

— Biohoch reactor (Hoechst),

— deep shaft reactor (ICI).

The supply of pure oxygen instead of air (see Table) is

variable or the method of construction, e.g. biological

tower version. The advantages of the biological process

are the mainly low cost, the extensive dispensation with
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auxiliary agents and the low sludge quantities. The dis-
advantage lies particularly in the larger space require-
ment. The chemical or chemical/physical purification
processes are extensively independent of quantity and
concentration variations and of the presence of bacterial
toxins. In addition, the biological degradability of the
effluent content substances plays no part. The ratio be-
tween BSB5 and CSB, i.e. between the easily degrada-
ble proportions and the total pollution, is approx. 2:1 in
domestic waste water, while the ratio is less favourable
in industrial effluent; typical effluent from textile fin-
ishing plants has a BSBs/CSB ratio of 4:1-6:1.

Specific disadvantages of the classic biological ba-
sin are also recognisable on account of their wide-
spread distribution: the large space requirement, which
is the limiting factor, especially with restricted space
conditions, plus aerosol formation, i.e. the occurrence
of fine water droplets, accompanied by gaseous emis-
sions of liquid substances, which result as a rule in
odours in the clarification plant vicinity. The third dis-
advantage is the low atmospheric oxygen utilisation
factor. Depending on the type of air introduction sys-
tem, e.g. nozzle introduction or surface ventilation, the
utilisation factor lies only between 5 and 10%. In order
to cover the necessary oxygen requirement therefore, a
larger air supply is necessary, which means a high level
of expenditure on electrical energy together with in-
creased aerosol and possibly also foam formation. The
above-mentioned disadvantages are avoided by the bi-
ological tower. High containers, of steel as a rule,
which have a fluid level of 10-25 m, are used instead of
the usually flat basin construction. With identical vol-
umes, the base of a 20 m high water level is only 1/5th
of that of one with a height of 4 m. The small base also
facilitates tank covering, by means of which aerosol
and odour problems are solved. The exhaust gases can
be cleansed of the stripped, easily volatile substances
by suitable methods, e.g. biology, activated charcoal or
by combustion.

air requirement (Nm?h)
200+ ’
',' H=3m
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I
:" surface aerator
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7
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sprayer
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+] 5 10 15 20 25
oxygen inclusion (kg/h)

Fig. 1: Air requirement as against oxygen inclusion with
various water level heights.



Another advantage of the biological tower is better
atmospheric oxygen utilisation in the deep water col-
umn. The route of the air introduced through the water
is longer, and more oxygen is dissolved under the pres-
sure of the water (Fig. 1). This means approximately
double the oxygen yield, which is approx. 3 kg of oxy-
gen/kWh instead of approx. 1.5. The residual oxygen
content of the exhaust gas is therefore significantly less
than in conventional processes. Air has an oxygen con-
tent of 20.95 vol.%. For the usual basin construction,
the oxygen concentration in the exhaust air is 19-20%,
which means 5-10% oxygen utilisation as against a
concentration of 5-8%, i.e. 60-75% utilisation for the
biological tower (Table).

Bayer biological
biological tower basin
oxygen demand
(tonnes/day) 45 45
gas absorption Bayer surface
injector aerator
depth of water 17-24 4
0O, yield
(kg of O,/kWh) 2,7-3 1,5
air requirement
(m&/h) 10 800 70 300
O, in the exhaust
gas (% vol.) 5-8 19-20
O, utilisation (%) 60-75 5-10

Tab.: Biological tower and biological basin oxygen inclusion.

With comparable oxygen demand, the necessary air
requirement is reduced to almost one seventh (Fig. 1).
This has positive effects on the energy requirement, on
the stripping effect, and (in the event of any exhaust gas
cleansing necessary) on the downstream treatment
stage.

A relevant gas absorption system has to be devel-
oped at the same time in order to be able to utilise to the
best effect the advantages of the deep water column for
oxygen inclusion. Finely distributed gas bubbles are
produced, and the effluent thoroughly mixed at the
same time (Fig. 2) by special injectors located flush
with the bottom of the activating tank. This also effec-
tively prevents biological sludge sedimentation.

The long injector service life and the absence of
moving parts in the activating tower lead to a high de-
gree of processing reliability, ease of maintenance and
operating reliability on the part of the air inclusion sys-
tem. Due to the height of the unit, it is possible to create

Biological tower

e
motive water J

Fig. 2: Bayer injector slot sprayer model.

an additional buffer system, enabling an additional up-
stream balancing basin to be eliminated in specific cas-
es (Fig. 3).

To the activating stage is connected a biomass sepa-
ration process in the sedimentation stage. Depending
on sludge settling behaviour, sedimentation or gas ab-
sorption flotation is suitable to this end.

With sludge separation by sedimentation, cyclones
must be incorporated between the biological tower and
the sedimentation stage (Fig. 4) in order to degas the
gas-enriched water/sludge mixture, so that the sedi-
mentation process can proceed undisturbed. If flotation

activation cyclone sedimentation

exhaust air

buffer
volume

purified

return waste water
sludge
b & >
> == air l surplus
drive injector sludge
and

Fig. 3: Bayer biological tower with integrated buffer volume.
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Biological waste water treatment
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Fig. 4: Sedimentation tanks behind the biological tower.
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Fig. 5: Biological tower with flotation.
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Fig. 6: Bayer biological tower with integrated sedimentation.
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is selected for sludge separation, cyclones are unneces-
sary, since the gases have an additional positive effect
(Fig. 5). Flotation is particularly suitable where there is
a tendency for the sludge to float (Fig. 6).

An effluent treatment plant suitable for use in textile
finishing has a precipitation stage, a subsequent preset-
tling stage, a total of three activating tanks in parallel,
each of 1200 m? capacity and approx. 12 m high water
level, a reduced height sedimentation stage and a sand
filter (Fig. 7).

factory
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pre- tower mentation filter
sedimentation

sieve
—

| surplus
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tank D EE— —
thickener i
¥
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Fig. 7: Flow diagram of a biological tower with physical and
chemical pre-purification.

The sludge-containing water from the biological
tower must be drained free of pressure and foam, and
degassed to the level of the sedimentation tanks in or-
der to effect quiet, foam-free effluent introduction. A
plant was designed for a capacity of 7700 m3/day; the
waste water accumulation over a nine month observa-
tion period was approx. 150 m3/h (according to Sewe-
kow and Diesterweg).

Biological waste water treatment This stage of
waste water treatment is based on natural self-purifica-
tion processes. In order to accelerate aerobic degrada-
tion, however, the water is enriched with oxygen artifi-
cially. The most frequently used treatments are the per-
colating filter and > Activated sludge processes.

I. Percolating filter. This consists of a vessel con-
taining a bed of filtering material such as broken stone,
lava or pieces of plastic covered with a so-called bio-
film of algae, bacteria and other microorganisms. The
mechanically cleaned waste water is sprayed with a ro-
tating sprinkler above the contact bed whereby falling
drops of water absorb oxygen from the air. The waste
water seeps slowly downwards between the stones
which are colonized by microorganisms. These micro-
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organisms extract organic pollutants from the waste
water by absorbing them, breaking them down with
oxygen, and multiplying. The percolating filter thus
replicates, in the smallest space and under accelerated
conditions, the self-purification processes which occur
in flowing water courses.

II. Activated sludge process. In this process, a mix-
ture of protozoa and bacteria (activated sludge) is add-
ed to aerated waste water to break down organic matter.
As the microorganisms use this organic matter for food
they multiply, producing more activated sludge. In
practice, a brown-grey sludge is kept under constant
movement in an aeration tank by surface ventilation or
compressed air. If a small sample of this activated
sludge is allowed to stand for just a few minutes in a
glass cylinder, a grey-brown sludge settles out and the
water lying above it is clear. Under the microscope it
can be seen that this sludge is composed of countless
microorganisms, such as bacteria, funghi, protozoa,
etc. This mass is referred to as activated sludge to dis-
tinguish it from digested sludge. In an accumulation
such as this, all the organisms consume a large quantity
of oxygen which must be constantly replenished. This
is achieved either by sprinkling or by passing com-
pressed air or oxygen beneath the sludge. These purify-
ing organisms must, however, be retained in the treat-
ment plant and the waste water passing from the aera-
tion tank or the exit from the percolating filter enters a
secondary sedimentation tank for this purpose. As in
mechanical clarification, the sludge (activated sludge
in this case) settles out from the still water in a relative-
ly short time. Whilst the treated waste water then flows
from the outfall into a stream, river or the sea, the so-
called returnable sludge is pumped back into the aera-
tion tank. This large bacterial culture is therefore in a
state of constant circulation. When the mass of activat-
ed sludge becomes too great, a part of it can be returned
as excess sludge to the preliminary sedimentation tank.
There the sludge, together with the coarse pollutant
particles which have settled out, reaches the digester
and is thus finally removed from the waste water. As a
result, pollutants absorbed by the microorganisms are
removed from the waste water. > Waste water treat-
ment; Methanation in biogas processes.

Biomass The available biomass is the total quan-
tity of organic substance in the form of living organ-
isms in a given unit of area or volume at time t. The
simplest reaction scheme for the photosynthesis (P) of
biomass producers and the respiration (R) can be repre-
sented by the following chemical equation:

CO, + H,O + E <CH,0> + O,

Biosensors for environment analysis

E = Energy conversion, mainly in the form of
sunlight for P and mainly in the forrm of heat
for R;

P = Primary productivity through assimilation by

means of photosynthesis: i.e. the synthesis of
organic material from inorganic compounds;

R = Respiration: the decomposition of organic
material by oxygen to inorganic compounds
(mineralization);

<CH,O> = Organic material (biomass) which, on

average, is composed of the elements C:H:O
in a 1:2:1 ratio.

Biopolishing Enzyme finishing treatment for cel-
lulosic fabrics. = Biofinishing.

Biosensors for environmental analysis Enzyme
reactions are particularly suitable for the selective de-
termination of environmentally-relevant substances.
Thus, for the analysis of e.g. urea (in swimming pool
water) the enzyme urease can be used, and for the de-
tection of insecticides the enzyme acetylcholinesterase
(AChE) can be employed. In both cases the enzyme is
immobilized on the surface of a single stick pH elec-
trode (Fig. 1) by crosslinking with beef albumin.
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Fig. 1: Enzyme electrode as a biosensor for environment
analysis.
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Bioses

A simple screening procedure for residues of crop
protection agents is of great interest in environmental
analysis. In this context, a rapid test for the presence of
insecticides makes use of the fact that the enzyme reac-
tion (catalysis of acetylcholine to choline and acetic
acid) is inhibited by these substances. Thus the higher
the insecticide concentration in a sample, the lower the
decrease in pH (due to the formation of acetic acid). For
the practical application of this enzyme single-stick pH
electrode (i.e. biosensor technique) a simple analytical
scheme including electrode reactivation has been de-
veloped to differentiate between insecticides based on
phosphoric acid esters, thiophosphoric acid esters and
carbamates (Fig. 2).

acetylcholine chloride measurement ]

rinsing with buffer

[ oxidation with bromine water }

inhibition reversible___] [_inhibition irreversible | [ inhibition ]
|
[[methyl carbamates ]~ [_phosphoric acid ester ] [_phosphoric acid thio-ester ]

Fig. 2: Analysis plan for the differentiated determination of
pesticides by means of the acetylcholine esterase enzyme
electrode as a so-called biosensor.

Carbamate insecticides (Fig. 3) cause a reversible
inhibition of the enzyme. By contrast, the inhibition
caused by phosphoric acid ester insecticides is irrevers-
ible and can only be eliminated by a special electrode
treatment (reactivation). Thiophosphoric acid ester in-
secticides inhibit the enzyme reaction only after oxida-
tion to phosphoric acid esters. Even concentrations of a
few micrograms per litre (ppb range) of phosphoric
acid ester insecticides can be detected with the aid of
this biosensor, e.g. in drinking water, ground water and
surface water.

CH, 0 q
| (%
CH;SCCH =NOCN
| “cn
CH, 3

carbamate insecticide

Fig. 3: Carbamate insecticide for biosensory analysis.

Bioses — Sugar.
Biotechnology At the present time, biotechnolo-
gy is understood to involve the utilization of biological
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processes within the framework of technical operations
and industrial production. Biotechnologies, in fact, ex-
ploit the use of bacteria, yeasts and animal and plant
cell cultures for the manufacture of specific substances
which depend on the metabolism and biosynthetic ca-
pacity of the former. According to the definition adopt-
ed by the European Federation of Biotechnology, creat-
ed in 1978, biotechnologies make it possible through an
integrated application of knowledge and techniques of
biochemistry, microbiology, genetics, and chemical en-
gineering, to draw benefit, at the technological level,
from the properties and capacities of microorganisms
and cell cultures. Biotechnology always deals with re-
actions which, in principle, are of a biological nature.
These reactions are performed either by living microbi-
al cells or plant and animal cells and their tissues, or by
enzymes from cells or parts of cells. The production of
biomass from the organisms or parts of organisms men-
tioned is also an area of biotechnology.

Applied at the industrial level, these biotechnolo-
gies constitute bio-industry. Bio-industry includes, on
the one hand, industrial activities where biotechnolo-
gies can replace technologies generally or currently in
use and, on the other hand, industrial activities where
biotechnologies play an essential driving role. In the
first instance they include, in the area of chemical in-
dustry, the synthesis of flavourings and artificial sea-
sonings, plastics, and products for the textile industry;
in the area of energy, they include methanol, ethanol,
biogas and hydrogen production; in the area of biomet-
allurgy, they include extraction of certain metallic ele-
ments. In the second instance biotechnologies extend to
the food industry (mass production of yeasts, algae and
bacteria) with a view to providing proteins, amino ac-
ids, vitamins, and use of enzymes; to the increase of
agricultural productivity (cloning and selection of plant
varieties from cell and tissue cultures, bio-insecti-
cides); to the pharmaceutical industry (vaccines, syn-
thesis of hormones, interferons and antibiotics); to en-
vironmental protection and abatement of pollution
(treatment of sewage, transformation of domestic
wastes, composting and the manufacture of biodegrad-
able compounds).

Microorganisms are not only capable of synthesiz-
ing very specific molecules but are also capable of
making large quantities of simple molecules. Dye-
stuffs, or at least their building blocks, are structurally
relatively simple molecules. The complexity of a bio-
logical process is often greater than that of a chemical
process. This sophisticated character not only applies
to biosynthesis but likewise to the isolation of biosyn-
thesized products and product purification.

The product yield in a bioreactor consists mainly of a
solid phase (cells, possible solid fractions from the nutri-
ent solution) and a liquid (aqueous) phase. The target
product may be present either in the solid and/or the lig-



uid phase. In some cases the solid phase itself may repre-
sent the product (e.g. yeast cells for forage purposes).
At the outset of every biotechnological process is
the search for a suitable biological system. This system
must (like a catalyst) possess a genetic potential which
is capable of promoting the desired biosynthesis. The
search for a suitable biological system can involve at
least two different aspects. In the first case (a tradition-
al approach), an unknown microorganism population is

confronted a priori with a problem.
H
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Fig.: Indigo biosynthesis.

Biotechnology is an interdisciplinary science at the
frontier between several biologically, biochemically
and technically oriented disciplines. At the centre, how-
ever, is the application of biological processes to indus-
trial production. The objective of all biotechnical proc-
esses is to make use of certain metabolitic-physiologi-
cal and biochemical capacities of biological systems for
technical purposes, i.e. for production purposes. Suita-
ble biological systems are based primarily on microor-
ganisms, i.e. bacteria, yeasts or funghi, occasionally
also algae and recently, on an increasing scale, cells of
higher plant species, mammals or even human tissues.
The potential of these cells for biosynthesis can thus be
harnessed to make technically interesting products or
convert certain substances into others. The spectrum of
these biosynthetic products is very wide and includes
foodstuffs, pharmaceutical products and other biologi-
cally active materials as well as fine chemicals or new
raw materials. By way of example, a carbon source in-
tended to be converted or broken down is brought into
contact with different microorganisms. If, amongst

Bis (B-hydroxyethyl) sulphone (BHES)

these countless microorganisms a subpopulation exists
which can break this carbon source down, then this spe-
cies will start to multiply. The isolation of this specific
species no longer stands in the way. This methodology
which, in most cases, has emerged after an intensive
screening program has produced many of the microor-
ganisms used in technical processes today (see Fig.).

Biotope A small area or habitat of a particular
type in a large community defined by the organisms
(plants, animals, microorganisms) that typically inhabit
it. All organisms are dependent for their life require-
ments on specific habitats providing the necessary en-
vironmental factors for their existence and needs. Com-
pared to its surroundings, a biotope is a habitat which
has certain environmental peculiarities that are specific
to itself and relatively well characterized. It is the hab-
itat of a > Biocoenosis.

Bipolarity — Dipole.

Bipolymeride Polymeride from 2 types of basic
components.

Bird’s eye (peacock’s eye) Pattern is produced by
regular bird’s eye type weave effects. Worsted or
worsted ply yarns, as far as possible of pure wool or of
70-90% wool content, are used exclusively. There are
several types of weave, an eight-shaft crépe weave be-
ing predominantly used. The yarn sequence for warp
and weft is 2 dark, 2 light. Finish character: napless.

Birefringence Characteristic of the splitting of
light waves in a crystalline mineral. Splitting occurs
into two waves of different speeds and vertically op-
posed directions of oscillation. Thus, with transparent
Iceland spar (potassium carbonate) for example, the
image appears doubled, for which reason this spar finds
use in polarisation equipment (— Polarized light).

Bis (Old Lat.: duis = twice) Prefix meaning
“twice” or “again”. Used in chemical nomenclature to
indicate that a chemical grouping or radical occurs twice
in a molecule, e.g. Naphtol AS-BR (Hoechst) is a bis-
2,3-2"-oxynaphthoic acid-dianisidide. A bis-azo com-
pound contains 2 azo groups in the molecule and is also
indicated in a disazo dye (such as e.g. > Congo red).

Bisage (French, English) Twice-dyed fabric.

Bis-aziridinyl chloromethyl phosphine
oxide (BACPO) Flame retardant agent for cotton, ap-
plied in accordance with the dry cross-linking process.

BISFA (Fr.) Bureau International pour la Standard-
isation de la Rayonne et des Fibres Synthétiques (Inter-
national Bureau for the Standardization of Man-made
Fibres), Basle. Since 1928 (analogous to the
— RAL in Germany) it has been concerned with drawing
up internationally recognized guidelines for the stand-
ardization, description and sales of man-made fibres.

Bis (3-hydroxyethyl) sulphone (BHES), f,p'-di-
hydroxydiethylsulphone, HO-CH,-CH,-SO,—CH,—
CH,—OH. A vinyl sulphone used as a reactant resin for
wash-and-wear finishes.

41



Bismarck Brown FR extra

Bismarck Brown FR extra A cationic dye used
for the differentiation of various textile fibres and fi-
bres which have been subjected to different treatments
(according to Herzog-Koch). Similar to the > Methyl-
ene blue test.

Bismuth (Bi) Brittle, crystalline heavy metal with
a slightly reddish sheen. Atomic weight 209; melting
point 269°C; density 9,78. Attracts oxygen only on the
surface. Compounds: bismuth mainly trivalent. Salts
chiefly colourless. Mainly severe hydrolysis in aque-
ous solution (turbidity, precipitates). Use: alloyed (with
lead, tin, cadmium) as low-melt solder for self-acting
fire extinguisher closures. Constituent of Wood’s and
Lipowitz’s. alloy.

Bismuth-active substance (BiAS) Term for non-
ionogenic surfactants, the microbial decomposition of
which is of monitoring interest in test on biological de-
composition (— Surfactant biodegradability, evaluation
of); supplementary to > MBAS for anionic surfactants.
Method of determination (Wickbold method) ion aque-
ous solution by precipitation with KBil, + BaCl, and
subsequent determination in the spectrophometer or
potentiometrically.

Bisphenol Starting material for the manufacture
of — Epoxy resins. Bisphenol A = p,p”-isopropylidene-
diphenol HOC4H,~C(CH;),—CcH,OH.

Bisulphites, are acidic = Sulphites resp. salts of
sulphurous acid (H,SO3) (— Sulphur oxyacids). Readi-
ly soluble reducing and bleaching agents (action of sul-
phur dioxide).

Bit A contraction of binary digit, in computer
technology and information theory, the smallest con-
ceivable unit of information, representing a choice be-
tween only two possible states: the presence or absence
of a single pulse; + or —; 0 or 1; a switch being off or on.
If the letters of an information alphabet are represented
by binary characters (e.g. with 0 = no or “off”,
1 =yes or “on”) then the information content of such a
binary character is equal to 1 bit. For simplification a
fixed number of bits are grouped together. Thus a unit
of information consisting of 8 bits is referred to as a
byte (a term in common useage in electronic data
processing). Example for large groups of bits with var-
yious numbers of compositions:

bit-number
01 2 3 4 5 6 7 8 9 101112131415
o 1 10 1L OOT1T OT1 1 01 001
byte byte
word

The general term is “word” which is why a “byte” is
also a “word” in this context. The capacity, i.e. the
number of bits which can be processed by a computer is
expressed in kilobytes (kbyte or K). One kbyte corre-
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sponds to 210 = 1024 bytes. The likewise frequently
used term “megabyte” (mbyte or M) corresponds to 1
million bytes (220).

Bitumen A term for:

I. A black or brown solid to viscous semisolid liquid
meltable mixture of hydrocarbons obtained from crude
oil as a distillation residue.

II. The constituents of natural asphalt which are sol-
uble in carbon disulphide.

Biuret (ureidoformamide, allophanamide, car-
bamylurea) H,N-CO-NH-CO-NH,. Formed by the
action of heat on urea (elimination of ammonia). A wa-
ter-soluble substance which, in alkaline solution, gives
an intense violet colour with copper salts. The reaction
occurs with all substances containing 2 or more amide
groups (~CONH,). —> Biuret reaction.

Biuret reaction A simple test for the presence of
proteins (e.g. glue), peptides and damage to wool. If
urea is heated to temperatures of 150-160°C ammonia is
split off and biuret is formed as an intermediate product:

H,N-CO-NH, + H,N-CO-NH, — NH,~CO-NH-CO-NH, + NH;

urea biuret

In alkaline solution this forms a violet-coloured
copper complex with copper sulphate. The reaction is
characteristic for all substances which contain several
peptide bonds. The reaction therefore serves as a test
for biuret, oxamide, peptides and proteins.

Bivalent (or divalent). Chemically capable of
combining with 2 atoms of hydrogen or their equiva-
lent (— Valency). Also having an oxidation state of two.

The term has also been applied to bivalent systems
as in e.g. compact energy converters with a heat pump
and a heating system (solar energy).

Bk, chemical symbol for berkelium (97).

Black component (Black content, blackishness,
blackness value), the black component of an object col-
our of a lower degree of lightness detectable in the sense
of the so-called degree of greyness (— Grey series). The
0-100% black component is equivalent to a blackness
value (form differentiation = Lightness) of 0—10 .

Black content — Black component.

Black denim This term has been reserved for
— Blue denim which has been overdyed black in con-
trast to the fast-dyed classical qualities of — Denim,
produced by yarn or piece dyeing methods which re-
main deep black after repeated washing. Black denim
becomes blue-grey in colour after washing and may
also be given a stonewashed finish. Denims which have
been dyed with black indigo dyes have an attractive
blue-grey appearance after a stonewash treatment.

Black mordant,

I. A term used for stock preparations of = Aniline



salt used in the impregnation of cotton fabrics for the
production of oxidation black (aniline black).

II. Also a mordant for logwood black — Pyrolignite
of iron and iron (IIT) sulphate.

Black-out cloth Different types of woven fabric,
mostly highly calendered, sometimes raised on one side,
dyed to a dark shade (possibly = Camouflage dyed).
Also coated as black-out curtain (a carbon coating).

Black-out curtains Roller blinds made from fab-
rics composed of synthetic fibres to which one coat of
carbon black is applied between two polymer coatings
thereby producing a virtually total lightproof material.

Blade squeegee The classical shape of - Squee-
gee in contrast to a roll squeegee.

Blanc fixe — Barium sulphate.

Blank bleach The operation of a bleaching plant
with all the chemicals but no textile material in order to
check the equipment, controls, etc.

Blank dyeing A “dyeing” carried out on a specif-
ic textile material with the omission of dye from the
usual recipe. By this means it is possible to check the
influence of actual dyeing conditions on the material in
the absence of dye which could otherwise, e.g. hide any
yellowing or other non-dye-related problem.

Blanket manufacture The so-called pile blanket
is woven as a double blanket, the pile yarn connecting
the top and bottom fabrics. After the weaving process,
the pile ends are cut in the middle on the loom (Fig. 1),
simultaneously producing two woven fabrics. It is im-
portant that the pile yarn is very firmly anchored, so
that the fabric does not break up. Two fabrics (each
raised on one side) can be made up side by side to pro-
duce high quality blankets.

ground warps

Fig. 1: Separation of top and bottom fabric in blanket
manufacture.

The teddy velour process is a patented technology
(Fig. 2) which has been extended by a new process
(teddy velvet). The pile yarn (which can be raised) is
firmly anchored on both sides by the ground warp and
the weft. The pile loops on both sides offer the largest
possible raising surface. In raising, part of the loop is

Blanket manufacture

warp

weft pile yarn

woven
ground fabric

yarn

pile
looper

Fig. 3: Blanket tufting.

anchored in the ground weave, producing a firmly set
velour which cannot lint. Advantages: high pile, good
stability and excellent heat retention.

Strongly patterned, multi-coloured blankets are pro-
duced on the jacquard machine. In tufting, there is nei-
ther warp nor weft. The pile ends are needled into a
ready-made woven ground fabric (Fig. 3). Many hun-
dreds of needles pierce the ground fabric, while grip-
pers take down the ends fed through the yarn eye in the
needle. The needle moves back, threading up for the
next stitch, while the ground fabric runs through the
machine at the same speed. The pile end is secured only
by the raising process.

Fig. 4: Raschel blanket.
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Blanket seam

The Raschel process is based on warp knitting tech-
nology with weft insertion (Fig. 4). The warp yarn is
very fine, the weft yarn very lofty. The weft is securely
anchored by the warp stitch. The weft arches like a cord
during fulling; in this way, it can be particularly well
raised to produce high long pile bulk.

Blanket finishing comprises the following processes:
1. The controlled grey fabric is fulled and scoured, for

the grey fabric has to felt in order to be raised.

2. Piece-dyeing takes place at this point if necessary.
Dyeing can be effected in the loose stock state (raw
material), in the hank (yarn), after spinning or in the
piece (woven fabric).

3. The blanket appearance, i.e. the pile, is produced by
raising, the grey blanket running through various
passages on the raising machine. The surface, high-
ly felted by scouring, is opened up, and the fibre
ends teased out.

4. On the raising machine, the thick, lofty pile is
brought to uniform height, levelled, and cut. The
fibre material is then stretched and polished on the
Polrotor in order to reproduce the hair lustre lost in
the numerous operations.

5. The blanket batch is now cut to single blanket
dimensions. The current standard size is 150 x 200
cm. There is no standard European dimension.
Blanket seam A printing fault in roller printing

characterized by a light-coloured, widthwise stitching

mark appearing on the face side of the printed fabric
caused by the seam in the rubberized blanket beneath.

Blanket washer A special compact washing ma-
chine used in roller printing for continuous washing of
the printing blanket during running. It is usually locat-
ed immediately behind the printing machine.

Blank print A print produced on a textile substrate
with a print paste that contains all the necessary chemi-
cals and auxiliaries except the dye and which has been
processed in the normal manner. This procedure is often
used to check the influence of printing conditions where
the presence of dye would interfere with the result.

Blank screen A non-engraved screen (i.e. with no
design) in rotary screen printing fitted with a squeegee
but without print paste supply. It is used either in the
“first hand” position to improve adhesion of fabric to
the blanket adhesive before reaching the printing zone
or in the “last hand” position to level out any uneven-
ness in the print.

Blank vat An alkaline solution of sodium
dithionite as used in vat dyeing but without dye. Uses:
for stripping and levelling vat dyed materials, and for
the development of vat dyeings produced by the pig-
ment-pad process or other two-phase dyeing method.

Blazer Sports jacket. In its original form a fairly
lightweight jacket, often striped or in the colours of a
sports club, school, etc. with decorative buttons and a
badge bearing a coat of arms.
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In recent years it has also developed into a more
anonymous style in plain colours usually without a coat
of arms but often still with quilted seams.

Bleachability In — Bleaching, this represents the
optimum degree of whiteness achievable with mini-
mum chemical damage to the fibre (in the case of cot-
ton the — Cuprammonium fluidity should not be higher
than 3-5).

Bleach activators (perborate activators) Acetyl
compounds which have the capacity to form peracetic
acid with H,0, donors in the liquor as an intermediate
stage of the bleaching reaction. The reaction is virtually
independent of the washing and reaction temperature,
and proceeds preferentially at pH 9—-12 at significantly
lower temperatures than usual:

o
I
H;C-C—X—R' + H,0, — CH;C—OOH + R'—X—H
I peracetic acid

(0]

In accordance with this principle, functional bleach-
ing systems are developed with combinations of sodi-
um perborate and bleach activators which (e.g. in the
case of heavy-duty detergents) are capable of giving
bleaching effects at < 60°C comparable to those ob-
tained at 95°C with sodium perborate alone.
Tetraacetylglycoluril (TAGU) is a bleach activator of
this type (besides the tetraacetylenediamine types in
washing agents) which, with the H,O, donor formed on
solution of the heavy-duty detergent,
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Bleach decomposition When hydrogen peroxide
is used as a bleaching agent, the bleaching liquor can
spontaneously decompose if it becomes too alkaline
due to the inclusion of inadequately washed-out residu-
al alkali from the preceding scouring stage. The practi-
cal finisher says “the bleach is decomposing”.

Bleached denim, often garment-washed, i.e. made
up — Jeans are washed and bleached. A precisely calcu-
lated quantity of a bleaching agent, frequently chlorine-
based, is added to the wash liquor in the prewash which
bleaches out some of the indigo dye. The garments are
finally rinsed with a special softener so that the denim
remains soft and without a boardy handle.

Bleaching Chemical treatment of textiles in order
to lighten or remove by means of suitable bleaching
agents the tinting contained in the grey fabrics due to
growth (natural fibres) or production (man-made fi-
bres). In the grey state, textiles generally have a yel-
lowish (sometimes also grey-brown) tint which has a
detrimental effect for white or light shades on specific
batches. Whilst lightening was effected in the past by
natural (meadow) bleaching (particularly with linen
and linsey-woolsey, and sometimes with cotton too),
stripping is carried out today by chemical processes.
The natural dyestuff can be destroyed both oxidatively
(— Oxidation bleach) and reductively (— Reductive
bleaching) and also by a combination of those two
processes, where maximum fibre protection is the pre-
requisite. Sometimes bleaching is combined with other
finishing stages like scouring, desizing or dyeing. In
order to assist the bleaching effect, particularly with
white fabrics, > Fluorescent brightening agents are
used additionally. Bleaching is effected either in a long
bath (high liquor ratio) or by impregnation bleaching,
i.e. the fabric is steeped in the bleach liquor, left to
dwell with or without squeezing, and/or exposed to
heat. Generally, bleaching is mainly carried out in the
pretreatment department; in order to obtain a clear pas-
tel shade or a clear print, the preceding bleach can be
regarded as pretreatment for example. Nevertheless,
white colouration is principally associated with affect-
ing the sensation of “colour”, for which reason bleach-
ing is also regarded as colouration.

Bleaching agent, hydrogen peroxide Hydrogen
peroxide bleaching, particularly of cotton, has gained
in importance in view of the effluent problems (AOX)
caused by hypochlorite bleaching. Hydrogen peroxide
is a chemical compound which reacts as an oxidising
agent in most cases. Hydrogen peroxide can also have
areducing effect only against very powerful oxidation
agents such as potassium permanganate for example.
This reaction is used for determining hydrogen perox-
ide content. The bleaching action of the H,O, in the
liquor on the other hand is causally connected with
the oxidation potential of the compound. Various
chemical equilibrium reactions are illustrated in Fig. 1

Bleaching agent, hydrogen peroxide

(— Peroxide bleach process; hydrogen peroxide
bleaching).

As a weak acid in aqueous solutions, hydrogen per-
oxide itself dissociates into ions in only a very low
ratio. We know that the free acid has a very weak
bleaching action only, and consequently has to be acti-
vated in order to be able to produce an adequate bleach-
ing effect from the economic standpoint. For this rea-
son, hydrogen peroxide bleaching is carried out exclu-
sively in the alkaline range. The activator which is to be
employed in the individual case, and the strength in
general of the alkalinity of the bleaching liquor to be
reached, depend on the type of textile raw material and
the pretreatment it has already received. For vegetable
fibres (like cotton for example), a caustic alkaline
bleaching liquor is preferred. In the case of alkali-sen-
sitive animal hairs (wool), only mild alkaline bleaching
conditions can be used. With cotton, sodium hydroxide
- in the case of linen also sodium carbonate - is used
almost exclusively as the alkali source on cost grounds.
On the other hand, buffer systems are often employed
when bleaching animal fibres. The well-known tetraso-

H,0, HO,+H"
+ -
(H') - (HOy)

Kygggk = ————= = 1,78 - 10°12 [mol/l
298K (H,0,) [ ]
H,0, + NaOH —=— H,0, + Na + HO,

2HO, —=—= 0,+20H

Fig. 1: Chemical equilibrium reactions in the bleaching
liquor (Degussa).

dium pyrophosphate should be mentioned at this point.
In addition to the bleaching chemical H,0O, and the al-
kali as activator, the hydrogen peroxide bleaching for-
mulation basically also contains a scouring and wetting
agent for improving liquor penetration capacity and
also a stabiliser. Stabilising the hydrogen peroxide in
the bleaching liquor is of fundamental importance to a
uniform bleaching result and largely gentle treatment
of the textile raw fibre material. The type and quantity
of the stabiliser selected are consequently quite impor-
tant, since hydrogen peroxide bleaching liquors are not
adequately stable under practical conditions for a satis-
factory bleaching result without this auxiliary agent.
We know that the decomposition rate of H,O, rises
sharply with temperature particularly in the alkaline
range, and any desire to save stabiliser in the formula-
tion is therefore ruled out for this reason. Stabilisers
must be added to the liquor in order to prevent H,O,
decomposition in the liquor under textile bleaching
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Bleaching agent, sodium chlorite

conditions (particularly with increased temperature and
alkaline activation).

The most important, very frequently used stabiliser
systems are organic stabilisers based on phosphoric ac-
ids, aminocarboxylates and sodium silicate (water-
glass) in combination with alkaline earth metal ions,
particularly magnesium ions. Waterglass itself has a
stabilising effect only in the presence of alkaline earth
metal ions, which are in addition mainly responsible
for water hardness. In the bleaching liquor, sodium
silicate and magnesium ions form colloids, which act as
buffers, and keep liquor alkalinity constant. This is im-
portant for a uniform bleaching result. Not to be forgot-
ten is the anticatalytic effect of this classic stabiliser,
which is based on the fact that H,O, decomposition cat-
alysts are incorporated in the waterglass colloids, and
are chemically inactivated. The stabilising effect of this
system as against the H,O, in the liquor is based on
colloid chemical processes. This empirically constantly
confirmed fact is of great importance in practice. A
typical single-stage woven cotton fabric bleach with
hydrogen peroxide is shown in the plant in Fig. 2 (with
prescouring section for desizing) (Weck).

Bleaching agent, sodium chlorite This is a very
gentle oxidative bleaching agent for fibres, particularly
for cotton, which, in a long liquor, does not chemically
damage the cellulose structure, even with moderate
overdosing and fairly lengthy contact times. The reason
for this is to be seen in the relatively moderate oxida-
tion potential of the agent regarded as an effective
bleacher - chlorous acid (HCIO,). Removal of the seed
husks and the other coloured impurities of cotton fol-
lows, as chlorite bleaching is carried out in the moder-
ately acid zone at an approx. pH of 3.7-4.0. Thus,
— Sodium chlorite enables numerous products, which,
along with cotton, have alkali-sensitive fibre constitu-
ents, such as polyacrylonitrile or regenerated cellulose
for example, to be bleached. In addition, various man-
made fibres produced from natural polymers, like vis-
cose, acetate or modal for example, are also suitable for
bleaching with sodium chlorite. Polyester, polyamide
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Fig. 2: Brugman
bleaching line for the
single-stage hydrogen
peroxide bleaching of
woven cotton fabrics.

and polyacrylonitrile are to be mentioned in the case of
synthetic fibres. With all the above-mentioned textile
fibres, chlorite bleaching results in a degree of white-
ness which cannot be achieved with hydrogen peroxide
in a single stage process.

Sodium chlorite is not suitable for bleaching animal
fibres such as wool and silk for example, as the protein
structure of these fibres is oxidatively attacked, and ir-
reparably damaged under the conditions existing in
chlorite bleaching liquors. Since chlorite bleaching is
carried out in the acid pH range, very little swelling oc-
curs with cellulosic fibres, for which reason fabrics
sensitive to creasing and folding are preferably
bleached with sodium chlorite. Furthermore, this
bleaching agent is decidedly less sensitive to heavy
metal ions than hydrogen peroxide. For this reason, so-
dium chlorite is preferred to hydrogen peroxide for
bleaching products like poplin for example (catalytic
decomposition of the H,0, and fibre damage has to be
reckoned with in the presence of specific heavy metal
ions in the H,0, bleaching liquor). A further advantage
of the chlorite bleaching of cotton or products contain-
ing cotton is also to be seen in the fact that, by bleach-
ing in the weak acid range, fewer fats and waxes are
dissolved out by soaping vegetable fibres than with al-
kaline hydrogen peroxide bleaching. On the one hand,
this has of course an advantageous effect on the CSB
content of the bleaching department effluent, and, on
the other, a fabric optically whitened with sodium chlo-
rite has a soft handle.

A glance at the comparatively complicated chlorite
bleaching chemistry (Fig. 1) shows where some poten-
tial disadvantages of this bleaching agent lie. Chlorite
bleaching is carried out as a rule at temperatures of
80-95°C and in pH ranges between 3.7 and 4.0, for
sodium chlorite, reacting strongly alkaline in aqueous
solution, must be activated with acid in order to enable
its bleaching action to be fully developed. The prob-
lems begin of course with activation and the formation
of complicated chemical equilibria in the liquor due to
it (Fig. 2).



ClO, + H,0 <~ HCIO, +OH

ClO, +H" —== HCIO,

5 NaClO, + 4 HCI — 4ClO, + 5 NaCl + 2 H,0
3 ClO, — 2ClO;+Cl~

4 C102 + 2 NaOH + H202 — 2 NaCle +2 H20 +4 02

Fig. 1: Chemical reactions of sodium chlorite or chlorine
dioxide.
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|
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Fig. 2: Reactive intermediate in chlorite bleaching relative to
the pH.

The concentration of the chlorous acid (HCIO,) act-
ing as the bleaching agent reaches its maximum in the
2.5-3.5 pH range. Below pH 3.0 however, fibre dam-
age becomes noticeable due to cellulose hydrolysis. In
addition, the disproportionation of the chlorous acid
into chlorine dioxide and hydrochloric acid in an exces-
sively strong acid range, which has a further fall in pH
as a consequence, has always to be taken into account.
Chlorine dioxide is also very toxic as a gas. In the
weakly acid or neutral or alkaline range on the other
hand, only the non-bleaching action CIO, chlorite ani-
ons are dominant. For these reasons, the optimum reac-
tion conditions lie in a comparatively narrow pH range
between 3.5 and 4.5, in which relatively mostly activat-
ed HCIO, molecules are present in equilibrium. These
complicated and outwardly easily affected chemical
equilibria are graphically illustrated in Fig. 2. A chlo-
rite bleach does in fact produce a lower AOX content in
the effluent, but partial flows can exceed the permitted
limits (according to Weck).

Bleaching agent, sodium hypochlorite Bleaches
cotton in particular cost-effectively and to a high de-
gree of whiteness, but the AOX value as a measure of
organic halogen compounds (accumulation of NaOCl
on cotton impurities) exceeds the permitted effluent
pollution. The quantities of = Sodium hypochlorite
used in textile finishing as compared with the paper in-
dustry are in fact small, but are also the cause of critical

Bleaching auxiliaries

action on the part of the authorities. Sodium hypochlo-
rite is a powerful oxidising agent with a corresponding-
ly high redox potential. Since hypochlorite consequent-
ly reacts relatively unselectively with the fibres, the
danger of fibre damage with this bleaching agent is
much greater as compared with the others. For this rea-
son, the bleaching processing parameters, particularly
the pH value, must be exactly adhered to. Due to its
high oxidation potential, hypochlorite bleaching is car-
ried out only in the cold state. Hot bleaching is ruled
out on account of the equilibrium displacement in the
direction of hypochlorous acids or active chlorine,
which would result in drastic fibre damage. For this
reason, it is essential to monitor the pH during bleach-
ing, since the active bleaching species, the hypochlorite
anion and hypochlorous acid, are present beside each
other in the chemical equilibrium. Practical experience
confirms that sodium hypochlorite bleach liquor has a
preferential bleaching action in an alkaline medium,
but is increasingly fibre damaging in the neutral range.
The reason for this, that hypochlorite bleaching can be
effected only in a narrow pH range (hatched in the
Fig.), is attributable to the fact that, with very high con-
centrations of chlorous acid in the neutral range, they
not only react with the natural impurities in the vegeta-
ble fibres but also with the polymer structure of the fi-
bre material.

The actual bleaching reactions run more or less par-
allel to fibre damage therefore, and the question as to
what different extent these two parallel reactions take
place can only be answered via the pH value. In the 9 to
approx. 11 pH range, the active bleaching species con-
centration and the free molecules of hypochlorous acid
are high enough to react preferentially with the natural
impurities in the fibre, thanks to the high oxidation
potential. At the same time however, the danger of ele-
mentary chlorine release does not arise, while an ade-
quate reservoir of still inactivated hypochlorite anions
is available. In the higher pH range, the HOCI molecule
concentration is so low that this is unacceptable in
practice. With the liberation of oxygen during the
decomposition of hypochlorous acid, HCI is produced,
which then releases elementary chlorine to an increased
extent (according to Weck).

Bleaching and catalytic damage The presence of
metals in trace amounts, especially iron, manganese
and copper, cause the spontaneous release of oxygen in
peroxide baths which results in local destruction of cel-
lulose (formation of holes). When traces of such metals
are present in cellulosic textiles a preliminary treatment
with oxalic acid or complexing agents is necessary.
This pretreatment can, however, be omitted if diethyl-
enetriamine pentaacetic acid (DTPA) is used as a stabi-
lizer in the bleach bath instead of silicate.

Bleaching auxiliaries Products designed to im-
prove the reliability of bleaching, accelerate bleaching
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Bleaching catalysts
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Fig.: Intermediate products with and without bleaching
action with the use of sodium hypochlorite solution relative
to the pH.

action (especially for peroxide and sodium chlorite

bleaching), and provide protection against fibre damage.

1. Wetting agents: these are mainly alkylnaphthalene
sulphonates, sulphonated oils, fatty alcohol sul-
phates, and fatty acid condensates. Wetting agents
for bleaching can also contain solvents.

2. Stabilizers: very important for bleaching with hy-
drogen peroxide. Suitable products include: sodium
silicate (water glass), phosphates, organic complex-
ing agents, protein fatty acid condensates, phos-
phoric acid esters.

3. Activators: for bleaching with sodium chlorite.
Suitable products include: inorganic and organic
acids, phosphates, nitrates, esters and ammonium
salts.

4. Corrosion inhibitors for sodium chlorite bleaching:
fatty acid condensates, nitrates, nitrites and phos-
phates.

Bleaching catalysts — Catalysts which function as
oxygen carriers are used in bleaching to activate the
bleaching process and achieve savings in the quantities
of bleaching agents required.

Bleaching chemicals

I. Chlorine-based products: e.g. chlorine dioxide,
chloride of lime, sodium chlorite, sodium hypochlorite.

II. Oxidative products: ammonium persulphate, po-
tassium permanganate, potassium persulphate, sodium
perborate, sodium percarbonate, sodium pyrophos-
phate peroxide, sodium persulphate, sodium peroxide,
hydrogen peroxide.

III. Reductive bleaching agents: sodium bisulphite,
sodium dithionite, sodium pyrosulphite, sulphurous
acid.

Bleaching chemicals, automatic For monitoring
and controlling (potentiometric titration principle) the
chemical content of impregnating liquors.

Bleaching, degree of — Whiteness, degree of.

Bleaching/dyeing combined process Combina-
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tion of bleaching and dyeing for cellulosic fibres. The
process is restricted to the use of hydrogen peroxide as
bleaching agent. Applicable for direct, vat and vat leu-
co ester dyes.

Bleaching earths (active earths) are colloidal
magnesium aluminium silicates with varying iron con-
tents, used as filtering auxiliaries for decolorizing dark
mineral oils, fatty oils and fats and similar very finely
divided substances. The raw materials are clays which
are opened up (activated) by heating or chemical treat-
ment (mineral acids, alkalies). Activation with acids
breaks the crystal lattice by dissolving out AI(OH);,
which opens the inner capillary structure and so in-
creases the effective surface area. The activity is con-
nected with direct bonding of OH ions to silicon and
the content of water bound to the mineral is mainly re-
sponsible for the decolorizing effect, so that combined
physical and chemical actions are required for the ad-
sorbing effect with bleaching earths. The earths can
however vary considerably depending on their activa-
tion. As water is also adsorbed, gels are formed (which
do not pass through filters). Today they have no practi-
cal significance.

Bleaching fastness —: Colour fastness to bleaching
agencies: hypochlorite, peroxide, sodium chlorite.

Bleaching fastness of coloured wovens Colour
fastness of — Coloured woven articles to processing.
Requirements for cotton are: colour fastness to soda
boiling, kier boiling, hypochlorite bleaching, chlorite
bleaching and peroxide bleaching. Requirements for
viscose are: colour fastness to hypochlorite, chlorite
and/or peroxide bleaching. With combined chlorine-
peroxide bleaching processes, the order in which both
these bleaching chemicals are applied has an influence
on the fastness of some vat dyes (black brands).

Bleaching of animal fibres Cold bleaching for
dark animal hairs at a liquor ratio of 20:1, pH of 9,2-9,5
and a temperature of 20-25°C in soft water containing
2 g/l sodium pyro- phosphate, 30—40 ml hydrogen
peroxide 35% and 20-25 g potassium or ammonium
persulphate. The bleaching treatment is carried out for
18-24 hours followed by a final rinse and, if necessary,
a reductive aftertreatment. The bleach bath can be re-
used after freshening with appropriate chemical addi-
tions.

Bleaching of coir It is not possible to achieve a
white with this fibre. An effective brightening can be
obtained, however, with hydrogen peroxide and an
afterbleach with sodium dithionite.

Bleaching of coloured woven goods Bleaching
carried out on coloured woven goods in accordance
with the practical requirements of the — Bleaching
fastness of coloured woven goods.

Bleaching of cotton Has the function of remov-
ing the dyed impurities which cannot be removed by
scouring or kier boiling, particularly the natural dye-



stuffs of the cotton fibre and also the residual husks.
The fibre material is bleached by means of sodium
hypochlorite, sodium chlorite or hydrogen peroxide
baths, in many cases in a sequence of these bleaching
methods in a combination process (hypochlorite-perox-
ide). The question as to which process has preference
depends on various factors, particularly the demands
which are made on the bleached fabric. A so-called
“semi-bleach” is adequate for batches destined for dye-
ing or printing. The cellulose is more or less broken
down by each bleaching process. This is expressed by a
reduction in the average degree of polymerisation
(DP). Here, the bleacher must take into account the fact
that the loss is to a certain extent permanent. Comprises
are inevitable in selecting time, temperature and chem-
ical concentration relative to degree of whiteness and
fibre damage and also to environmental protection.

The intensity of bleaching required depends partic-
ularly on the inherent colour of the cotton. It is impossi-
ble to obtain a uniform white on cottons of different
natural colours by bleaching. Shade differences are vis-
ible even after bleaching. Pretreatment has a bearing on
this. If one is unwilling to scour intensively, bleaching
must be correspondingly intensive, increasing the dan-
ger of fibre damage. On economic grounds, attempts
are made to shorten all treatment processes, and to cut
out individual stages wherever possible. In treating
woven fabrics, desizing, scouring and bleaching and
also optical whitening in the case of white fabrics, are
frequently combined into a continuous process.

All bleaching processes, particularly peroxide proc-
esses, can be catalytically affected. From this, it fol-
lows that cotton must contain no metals prior to bleach-
ing. It must, if necessary, be pretreated or acidified be-
forehand with complex formers. Bleaching equipment
must consist of corrosion-resistant material. Pumps,
piping, valves and other fittings must also contain no
catalytically active metals like iron, copper, manganese
or unsuitable alloys. Stainless steel and earthenware
can be used for hypochlorite and peroxide; special al-
loys, possibly titanium, and earthenware or plastic are
recommended for chlorite. Bleaching baths, especially
peroxide liquors, must be heated by indirect heating by
means of preheaters or closed steam coils.

Cotton can be bleached in various make-up forms,
i.e. also in different processing stages:

I. Loose stock: the bleaching of cotton in loose
stock form is of subordinate importance, and is carried
out in pack equipment with liquor circulation (e.g. the
Krantz radial bleaching machine) using peroxide, with
hypochlorite in addition in the first stage if necessary. If
a fully enclosed unit (HT equipment) is available,
scouring and bleaching can be effected in a single stage
in a highly alkaline peroxide bath. Waterglass is re-
placed by an organic stabiliser in order to ensure good
spinnability.

Bleaching of cotton

II. Card sliver: treatment in bundle form in a pack
cylinder has been abandoned in favour of wound batch-
es. A complete card sliver bleaching plant consists of a
winding machine, warp beam material carriers, HT
bleaching unit and beam centrifuge. The bleaching
conditions themselves are the same as for loose stock.
For the continuous bleaching of large batches, units
have been produced which are similar to those of con-
tinuous woven fabric bleaching. After impregnation
with the bleaching agent and heating comes steaming,
where the material is carried forward by perforated
cages or conveyor belts.

III. Yarn: yarns are bleached in cross-wound pack-
ages or warp beams in circulation-type equipment,
mainly in two stages for full white, first with hypochlo-
rite and then peroxide. In the case of yarns containing
few husks, a highly alkaline peroxide bleach alone is
sufficient under HT conditions in order to obtain an
acceptable white without special scouring processes.

IV. Fabrics: the great majority of cotton is bleached
in woven or knitted fabric form. The processes are
based closely on those of scouring; bleaching is effect-
ed either in rope or open-width form, in batches or con-
tinuously, and in the same equipment. Production quan-
tities and fabric quality determine the choice.

Fabric bleaching in rope form:

a) Batch processes: only lightweight qualities with no
tendency to crease are suitable for this. Small batch-
es can be bleached in the winch. Liquor circulation
vessels are employed for large batches. This bleach-
ing process is called “kier bleaching”, and is gener-
ally carried out in two stages with a sodium hy-
pochlorite pre-bleach and a hydrogen peroxide
after-bleach. A single bleaching stage can be used
depending on the quality of the fabric to be bleached
and relevant local factors.

b) Continuous processes: the equipment used for con-
tinuous rope bleaching is the J box with upstream
impregnating section. Hypochlorite bleaching can
be effected in an unheated J box. In the bottom of
the J box is a bath (sump) which contains approx.
half the chemical concentration of the impregnation
section (wet J box). Impregnation with the bleach-
ing solution is effected in an impregnation section
(saturator). With peroxide and chlorite bleaching,
heated J boxes are employed, or the impregnated
fabric is steam heated prior to entry into the J box.
Depending on the bleaching agent used, the J box
consists of stainless steel, titanium, ceramics or
plastic (polyester/glass fibre). U-shaped containers
with nozzles at inlet and outlet are available for full-
bath bleaching. Liquor and fabric run parallel at the
entry end, and opposite to each other at the outlet
end.

Bleaching fabrics in open-width form: this method is

suitable for all woven fabric qualities.
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Bleaching of furs

mEYET®

Fig.: One-step continuous bleaching unit for woven fabrics using the Preyet-spray-system, a roller steamer and a roller

washing unit from Kleinewefers KTM.

a) Batch processes: batches scoured in a jigger are sub-
sequently bleached in the jigger, hydrogen peroxide
being almost exclusively employed. The second
possibility of batch bleaching is offered by the “pad-
roll”, pad mangle-dwell or batch bleaching process.
A batch bleaching line comprises a pad mangle — or
better, an impregnating section — a heating unit
(steam, air, infra-red) and a dwell chamber. The
heater unit can be located inside or outside the cham-
ber. When perforated rollers are employed for batch-
ing, scouring can follow in the batch after bleaching.
At the end of the bleaching process, the roller is con-
nected to a rinsing water supply. Cold dwell proc-
esses are of interest from the energy saving stand-
point. All temperature variants are suggested for per-
oxide. The lower the temperature the longer the
dwell time. Practical operation assesses the degree
of whiteness obtainable with a single stage peroxide
bleach and the fabric wettability differently. Average
degrees of whiteness are obtained with the BASF
extraction cold bleach. Persulphate (Na,S,0g) can
also be used for cold dwell bleaching.

b) Continuous processes: these processes are of great
importance. The equipment used in them is the same
as for the alkali stage in scouring. Continuous proc-
ess monitoring and a constant quality standard is
ensured by using measuring equipment and multi-
component bleaching agent dosing units. The proc-
esses comprise impregnating the fabric with the
bleaching liquor (under certain circumstances in
— High wet pick-up system), heating by steam and
dwelling in a steam atmosphere with subsequent
washing off. One processing variant is dwelling pri-
or to steaming. Qualities which do not tend to crease
can be plaited down in J boxes or on to conveyor
belts or roller beds. The other qualities are fed in
open-width over roller systems (at least in the initial
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stage) before being plaited down. A batching box is
suitable for batches of over approx. 20 000 m of uni-
form width. Less room is taken up by HT or pres-
sure steamers, in which the bleaching process is car-
ried out within 45 to 120 secs at 130-140°C. Medi-
um term bleaching processes with steaming times of

10-20 mins are more usual. Short bleaching times

of 1-3 mins can be achieved with hydrogen perox-

ide in open steamers with the use of superheated

steam (see Fig.). Scouring and bleaching each take 2

mins. In addition to waterglass as a stabiliser, sodi-

um tetraborate or sodium pyrophosphate are to be
added to the peroxide bath.

Bleaching of furs —: Fur bleaching; Bleaching of
animal fibres.

Bleaching of jute This fibre is difficult to bleach.
Hydrogen peroxide or sodium chlorite are used, prefera-
bly chlorite first followed by peroxide. A rapid after-yel-
lowing occurs, however, following exposure to light.

Bleaching of knitgoods The processes are close-
ly allied to those for woven fabrics, treatment in rope
form being of greater importance than open-width
bleaching. Knitgoods are particularly elastic, and do
not tolerate lengthwise traction. Installations must be
designed for this (see Fig.). Good raw material quality
with no husk residues is generally selected for cotton
knitgoods, so that the chemical concentrations can be
reduced accordingly. Waterglass is only reluctantly
used (handle impairment) as a peroxide bleach stabilis-
er; organic stabilisers in combination with magnesium
sulphate are used instead.

Bleaching of linen With flax, the non-cellulosic
constituent content, at 25-30%, is significantly higher
than with cotton. In order to obtain a full white there-
fore, intricate treatments are necessary. The loss of
weight occurring in scouring and bleaching can be as
high as 40%. The old grass bleaching method is very



Bleaching of silk
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Fig.: Bleaching of knitgoods according to BTM with the Spray-Flour-Unit for rinsing without tension.

rarely used now. This previously widespread bleaching
method comprises a sequence of alkaline scouring
operations (hot liquors) and hypochlorite baths. 4 se-
quences (called rounds) were necessary in order to ob-
tain a full (4/4) white. Lower degrees of whiteness are
designated 1/4, 2/4 and 3/4 whites; the treatment re-
quired consequently comprised 1, 2 or 3 rounds. At-
tempts were made at an early stage to obtain a full
white without the time-consuming 4 rounds. A “short”
process is still occasionally used, the principle of which
is to destroy the lignin, after scouring, in an acid
hypochlorite bath at pH 4-4.5, and then pre-bleach in
an alkaline hypochlorite bath, and post-bleach in a hy-
drogen peroxide bath. In the Ravensberg process,
bleaching is effected after scouring with an aqueous
chlorine dioxide solution, followed by a bleaching
stage with hydrogen peroxide, and, finally, one with
hypochlorite. The “LOK” process (Degussa) is carried
out without pre-scouring, bleaching first with sodium
chlorite and then with hydrogen peroxide. Another
process also operates without scouring, first of all pre-
bleaching with hypochlorite at pH 11.5, and, following
the addition of sodium chlorite to the same bath, post-
bleaching at pH 5.5 at 65°C. In practice, a 4-stage com-
bination bleach is widespread: alkaline scouring, alka-
line hypochlorite bleaching, chlorite bleaching and
peroxide bleaching follow one another.

Bleaching of man-made fibres In contrast to nat-
ural fibres, man-made fibres contain no coloured at-
tendant substances. They are already white when put on
the market; optical whiteners are sometimes added to
the spinning material. For full white, bleaching cannot
of course be dispensed with, particularly where yellow-
ing occurs due to the use of heat-stabilisation. Bleach-
ing is mainly restricted to woven and knitted fabrics.
Yarns are more seldom bleached, and loose stock rare-
ly. Bleaching chemicals have to be adapted to the dif-
ferent fibre materials. Reducing agents are not damag-
ing to the fibres, and are universally applicable in this
regard. Sodium dithionite and also sodium and zinc
formaldehyde sulphoxylate are used. Of the oxidative
bleaching agents, sodium chlorite is universally em-
ployable except for polyurethane fibres. Hydrogen per-
oxide on the other hand is not suitable for all synthetic

fibres. Polyamide in particular is sensitive to active
oxygen. Polyvinyl alcohol is a protective agent. Un-
suitable too is hypochlorite, which forms chloramine
with polyamide, while potassium permanganate is also
fibre-damaging. Man-made fibres are bleached in the
full bath; the impregnation process, as employed with
natural fibres, is unsuitable. J-box equipment is a possi-
bility for continuous bleaching. In the case of synthetic
fibres, the delustring agents, stabilisers, optical bright-
eners and UV absorbers (light protection agents)
present in the spinning mass can, under certain circum-
stances, lead to difficulties in bleaching with sodium
chlorite. Thus, the manganese salts contained in polya-
mide fibres as light protection agents cause pronounced
yellowing of stilbene-based optical whiteners when ex-
posed to light in the wet state. Fully delustered polyes-
ter fibres, also tend to yellow, and are therefore better
bleached with hydrogen peroxide. In chlorine bleach-
ing, some non-delustered polyester fibres acquire a
strong red cast, which can be prevented by adding
hydrogen peroxide or sodium perborate to the chlorite
bath. Acetate and triacetate fibres persistently retain
chlorine, for which reason they should be treated with
sodium disulphite or sodium dithionite after chlorine
bleaching. In bleaching polyamide fibres with sodium
chlorite, it can occasionally be observed that the uptake
of fluorescent whitening agents is blocked. Elastane
fibres are difficult to bleach; the permissible bleaching
agents have a negligible effect.

Bleaching of silk Oxidative and/or reductive
bleaching processes can be used for brilliant and bright
shades. Bleaching generally follows degumming. As a
rule, mulberry silk generally already reveals a light col-
our after degumming, and bleaching is consequently
necessary only for a full white. On the other hand,
bleaching is almost always necessary for obtaining bril-
liant shades with degummed tussah silk owing to its in-
herent colour. Depending on tussah quality, a full white
can be obtained only with difficulty, if at all. For full
white, optical whiteners can be added to the subsequent
reduction bleach bath after oxidative pre-bleaching.

Silk is bleached for example in accordance with the
following processes:

1. Oxidative bleaching with 35% H,0O, and Na,P,0;.
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Bleaching of wool

2. Reductive stabilised sodium
dithionite.

3. Bleaching and brightening (full white): optical
brightening is mainly effected after oxidative pre-
bleaching in the reduction bleaching bath.
Bleaching of wool Natural wools have a more or

less strong inherent colour, which can be bleached out

by reductive or oxidative treatments. The two process-
es are to be employed one after the other for a full
bleach. The targeted white is however, even after the
best of bleaches, unstable to exposure to light and
washing. Yellowing occurs in the course of time. The
cause of this is not yet known, and there is no product
which can prevent this fault. It has been observed that
many optical brighteners act as sensitisers, accelerating
yellowing. Yellowing can be delayed by thiocarbamide
and formaldehyde. Wool is sensitive to chemical ef-
fects, for which reason batches which have been sub-
jected to anti-felt finishing for example should be
bleached particularly gently, or it is recommended that
bleaching be carried out prior to felt-free treatment.

The lowest possible wool residual grease content — ap-

prox. 0.1-0.2% for worsted yarns, and 0.2-0.3% for

woollen yarns — is important to the bleaching effect.

The duration and temperature of the bleaching process

have a great deal of influence on the quality of the

wool. It is bleached in all processing stages: as loose

stock, tops, yarn, fabric, in the full bath or by the im-

pregnation process, continuous or in batch form. Under

some circumstances, piece goods are dyed in pastel
shades in the presence of bleaching agents.

I. Oxidative bleaching processes: hydrogen perox-
ide is generally used. Up to now, the waterglass used as
a stabiliser in the cotton bleaching process has been
found unsuitable for wool, and has been replaced by
sodium pyrophosphate or one of the commercially
available stabilisers. The pH is set with ammonia (pro-
vided that no silicate is employed). 50°C is the opti-
mum temperature, with a duration of 3—4 hours. Cold
storage bleaching with peroxide is possible with the aid
of specific auxiliary agents. With the sensitivity of
wool to alkali, peroxide bleaching in an acid medium is
suggested. One such process is the “Prestogen W”
process (BASF). Opinions as to the effect of acid per-
oxide bleaching as against the alkaline method differ.
In the latter case, the white should be better and more
stable with no greater fibre damage. Wool with a strong
inherent colour is treated first of all in a solution of iron
sulphate, centrifuged, and then bleached (natural hair
depigmentation) in a hydrogen peroxide bath with
complex formers added (for removing the iron). With
such qualities, the finisher hesitates to use the catalyti-
cally intensified peroxide process.

II. Reductive bleaching processes: these are unsatis-
factory for a full bleach, and are used only for brighten-
ing or as the 2nd stage of a full bleach. Many of the

bleaching with
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commercially available reductive bleaching agents are
provided with an added fluorescent whitening agent.

With all processes, bleaching must be followed by a
good rinsing process. Wool stubbornly retains hydro-
gen peroxide, a fact which can lead to dyestuff damage
in the subsequent dyeing process. A reductive bath fre-
quently follows for safety purposes. In a 2-stage bleach
therefore, the reductive stage is carried out as the final
process.

Bleaching powder vat — Chlorate discharges.

Bleaching soda A term which has a double mean-
ing:

I. > Sodium dithionite.

II. A mixture of sodium carbonate and sodium sili-
cate for water softening capable of binding traces of
iron. Used in laundries, etc.

Bleaching stabilizers In hydrogen peroxide
bleaching the effect is dependent on the controlled
release of oxygen. Fibre damage is likely to occur if
oxygen is released too rapidly. Besides the well-known
sodium silicate (water glass) stabilizers which exhibit
an optimum effect, other stabilizers based on polyorga-
nosiloxanes, sodium borate and magnesium silicate are
also used. The disadvantages of silicate stabilizers in-
clude difficulty in removal during washing, formation
of deposits on the fibre and on processing machinery,
harsh handle etc. No fully effective substitute for sodi-
um or magnesium silicate has yet been found, however.
If bleaching is carried out over a relatively long period
of time (e.g. the cold pad batch process) it is particular-
ly difficult to find an effective substitute for sodium
silicate. When sodium orthosilicate is used, a combina-
tion of phosphate and a magnesium salt is recommend-
ed as a stabilizer. = Bleaching auxiliaries; oxidative
bleaching processes.

Bleaching with hydrogen peroxide under acidic
conditions In hydrogen peroxide bleaching it is usual
for peroxide baths to be maintained under alkaline con-
ditions since the release of oxygen proceeds too slowly
in acidic media. However, Degussa has developed a
product, Activator SF, which permits bleaching to be
carried out at pH 5,5-7,0.

Bleach liquor — Sodium hypochlorite.

Bleach-related fibre damage — Vat dyes and fibre
damage.

Bleeder styles Prints with indistinct outlines (—
Flushed prints). Print pastes for this style of printing
contain two or more components. One of these compo-
nents ensures a faithful reproduction of the engraved
areas whilst the other components, because of their
special properties, flow beyond the confines of the en-
graving into the unprinted areas where they give main-
ly contrasting colours at the edges of the printed motifs.
Example: cotton fabric prepared with a naphthol and
printed with diazo fast colour bases or salts in combina-
tion with reactive dyes to give bleeding effects. A two-



phase fixation process is used for the reactive dye com-
ponents.

Bleeding This problem occurs mostly with tex-
tiles which have been dyed in deep shades with dyes of
poor wet fastness properties. When such materials are
washed, or subjected to a wet treatment, the dye bleeds
out into the liquor resulting in a lighter shade. In print-
ed goods, dye can bleed into the white (unprinted) areas
of the design causing staining of the whites. Bleeding
can also give rise to problems in subsequent wet finish-
ing treatments. Causes:

1. dyeings or prints produced with dyes of inferior wet
fastness properties,
2. inappropriate washing conditions.

Blending weigher Used in colour kitchens for the
preparation of individual print pastes. The system,
which consists of both a fixed and a movable concen-
tric dial scale, permits individual taring with the mova-
ble scale for the weighing of each component whilst the
total quantity can be read off the fixed scale. Weighing
errors are largely eliminated by this means.

Blister crépe — Cloqué.

Block copolymer —> Block polymers.

Block cutting Production of the — Hand for
block printing. Pattern production by woodworking in
accordance with pre-print blocks with fine contours by
driving in pins and sheet metal strips. The latter are
detailed in a lime wood block by means of red hot
punches and babbitting with white metal alloy which
serves as a printing knife when nailed on.

Blocked fatty acid groups Masked fatty acid and
— Fatty acid condensation products.

Blocking effect in the dyeing of polyamide Mu-
tual displacement of individual acid dyes in the dyeing
of polyamide materials within the range pH 3-6. The
effect is dependent on dye constitution, dye concentra-
tion, fibre saturation value and the dyeing auxiliaries
used. The dye constitution is of decisive importance
here since, as a rule, polysulphonated dyes are blocked
by monosulphonated dyes and, depending on the de-
gree of saturation of the fibre, dye concentration and
auxiliaries concentration, are partially or completely
displaced thereby preventing them from exhausting on
to the fibre.

Blocking filters are used in = Spectrophotometers
for - Colour measurement of fluoresecent white sam-
ples. This sort of equipment enables the effects of the
substrate and brightening agents to be separated. The
excitation of the brightening agent can be removed to a
large extent with a variable u.v. filter (the measured
colour values are those of the unbrightened substrate).
On the other hand, with blocking filters for visible light
or with a u.v. source, the values for the brightening
agent alone are obtained. In this case the apparatus op-
erates as a spectofluorimeter. Complete separation of
the two types of light is not possible because optical

Blood, detection of

brightening agents are excited to some extent by short
wavelength light in the visible region.

Block polymers (block copolymers). These high
polymers are formed from chains of different = Copol-
ymers whereby individual units are joined together in
relatively long alternating sequences (see Fig.). An ex-
ample could be blocks of polyvinyl chloride inter-
spersed with blocks of polyvinyl acetate. Such polymer
combinations are made synthetically. They depend on
the presence of an active site on the polymer chain
which initiates the necessary reactions. Branched co-
polymers of this type are graft copolymers.
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Block printing The oldest printing process
— block printing — is mainly of historical interest today
(— Hand block printing). This is operated with so-
called blocks which have been produced by striking
brass pins and strips into a front bar, forming the pat-
tern in this way. This process has been retained in de-
veloping countries, and also finds use in roller produc-
tion for relief printing machines.

Blocks for printing (printing blocks) For hand
block printing the blocks are cut from wood which are
then infilled with felt and, where necessary, copper
strip and pins (depending on the intricacy of the design)
are also incorporated. Fairly hard woods are used for all
printing blocks, e.g. ash, box, lime, sycamore, holly
and particularly pearwood. To facilitate registration in
hand block printing, brass pins are driven in at the cor-
ners of the block to indicate the position of the next
repeat (— Block cutting).

Blood alcohol, is measured as a percentage and
arises after imbibing alcoholic drinks (ethanol). Blood
alcohol has only a very tenuous connection with the
states of intoxication induced by the inhalation of sol-
vent vapours (hydrocarbons, chlorinated hydrocarbons,
etc.) although it increases considerably if accompanied
by the consumption of alcohol as well.

Blood, detection of Important in forensic medi-
cine. Well-known methods include:

I. Benzidine test: involves making a clear extract of
the blood stain with a 0,85% sodium chloride solution,
then observing the reaction with some benzidine +
acetic acid + hydrogen peroxide. Positive result =
blue-green coloration.

II. Fluorimetry: blood does not normally fluoresce
and appears black. After removal of iron from the hae-
moglobin and overstaining in haematoporphyrin with
sulphuric acid = red fluorescence of high intensity; af-
ter removal of the acid with strips of filter paper and
spotting with strong ammonia = crimson red fluores-
cence. Practical procedure: A platinum needle is mois-
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Blood stains

tened with conc. sulphuric acid and used to draw a fine
line on the stain which is immediately neutralized with
ammonia = fluorescent crimson red stripes on the wet-
ted fibres under UV light. After separation of the caked
blood which is optically “dead”, blood serum exhibits a
weak bluish fluorescence.

Blood stains Red or brown in colour. When fresh,
the stains are paler with a sharp boundary. Since the
composition of blood varies, stain removal is very diffi-
cult and in some cases impossible, especially if the
stains have become fixed by the action of heat. Remov-
al: treatments are best carried out as soon as possible
under essentially cold to lukewarm conditions; a preb-
leach with some ammonia and soap as well as diastase
solution is useful: (a) bleaching with a 3% hydrogen
peroxide solution, if necessary at increased tempera-
ture, (b) diastase solution (together with glycerol and
possibly some ammonia). Yellow residue = iron
(— Rust stains).

Bloom,

I. In deep dyeings, the fullness or toning with a red,
yellow, or blue cast, e.g. “bloomy black”. — Blue
brushing.

II. The colour of foam in vat dyeing baths which, in
contrast to the generally quite different colour of the
vatted dye, appears closer to that of the finished (fully
oxidized) dyeing.

Blotch design A single or multicolour printed de-
sign in which up to approx. 80-90% of the fabric sur-
face is printed in one colour.

Blotch print In direct printing, a printed design of
high coverage. Also used to substitute dyed grounds for
discharge printing in cases where no dischargeable
dyes are available with adequate fastness properties or
where technical problems are encountered in coloured
discharge printing. The degree of cover of a blotch print
may be low, medium or heavy.

Blotch printing (cover printing). This type of
printing is used to provide a background to a design
which, unlike the white grounds in normal direct print-
ing, or the plain coloured grounds in discharge printing,
consists of a distinct pattern effect. It is produced with a
special printing roller either simultaneously, before or
after production of the main design, e.g. for imitation
weave effects, fine dots, lines, etc. It may be visible
over the entire surface of the printed fabric or limited to
areas falling over other colours by resist or discharge
printing.

Blotch printing machine (cover printing ma-
chine). A roller printing machine set up to print the en-
tire surface of a fabric with print paste or a thickened
chemical solution by means of, e.g. a completely en-
graved blotch roller (cover roller).

Blotch roller (1000 point roller), pad mangle roller
engraved with recesses, for transferring softening agents
and possibly dye solutions during = Nip padding.
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Blotting paper effect > Capillary fabric-liquor in-
terchange.

Blouson (Fr.). A short jacket or top having the
shape of a blouse reaching to the waist, with either a
buttoned or zip front and ample sleeves. The sleeve
endings are finished with elastic material.

Blowdown of boilers A cleaning procedure for
the removal of solid substances which have settled in
the water reservoir of a boiler used for steam raising
purposes. The procedure is often carried out with an
automatic valve operating at working pressure.

Blown oils Thickened —: Semi-drying and drying
oils (especially linseed oil, as well as castor, rapeseed
and fish oils) which are already partially oxidized by
heat and agitation produced by a current of hot air at
70-120°C. As a consequence of this treatment, drying
is more rapid when used as oil sizes. They form reason-
ably stable light soapy emulsions in water without the
need for emulsion-promoting additives.

Blow ratio Can be varied by the quantity of dis-
persed air brought in during foaming. If for example
1 kg of liquor is foamed to 10 I of foam, this is equiva-
lent to a 10:1 blow ratio, or the foam has a litre weight
of 100 g. > Foam application.

Blow test for dye homogenicity The simplest test
to determine whether a dye in powder form is a homo-
geneous dye or a mixture. A small speck of the dye is
blown across a piece of filter paper (approx. 10 x 20
cm) which has been completely wetted with warm dis-
tilled water, alcohol, benzene or conc. sulphuric acid. A
homogeneous dye will produce uniformly coloured
dots on the wet surface whilst a mixed dye will produce
two or more different colours.

BLRA, abbrev. for (the former) British Launder-
ers’ Research Association (now - FCRA); — Techni-
cal and professional organizations.

Blue brushing Surface brushing of the pile in
black piece-dyed cord and velvet fabrics with a mixture
of linseed oil and Berlin blue to achieve a more intense
bloomy black shade.

Blue cast in bleached goods This effect is the re-
sult of excess = Blueing of bleached goods to compen-
sate for yellowness. The resultant blue tint or cast man-
ifests itself as an increase in whiteness only up to a cer-
tain level.

Blue deficiency A substrate which reflects the in-
cident light falling on it uniformly and to a high degree
at all wavelengths appears white to the eye. In general,
however, fibres absorb more light in the blue region of
the spectrum due to the presence of impurities (natural
pigments) than in other regions of the visible spectrum
(the effect is more pronounced with natural fibres and
is usually less with synthetic fibres). The prevailing
yellowish cast in bleached goods is referred to as blue
deficiency and appears unattractive to the human eye.
In order to achieve increased whiteness, therefore, the



blue deficiency of a textile fabric can be cancelled out
by applying compensatory measures and/or by increas-
ing the amount of reflection. Both effects are obtained
to a certain extent in bleaching. The additional applica-
tion of a fluorescent brightening agent leads to further
compensation of blue deficiency due to a simultaneous
increase in lightness thereby producing a more brilliant
white. A further improvement in whiteness by compen-
sation which involves the application of very small
amounts of suitable blue or violet dyes in the — Blue-
ing of bleached goods is also possible.

Blue denim Strong woven cotton fabric with a
warp twill construction, dark coloured warp and light
(undyed) weft. Classical fabric for = Jeans. = Denim.

Blue “eating” dye combinations Catalytic fad-
ing caused by the action of light on the blue or blue-
green components in combination dyeings with yellow
and orange dyes which results in preferential and accel-
erated fading of the former. The problem occurs chiefly
with vat dyes.

Blue “‘eating” yellow dyes These are yellow vat
dyes which accelerate the photodegradation of blue (or
blue-green) vat dyes. For this reason, they can only be
used in combination with blue dyes up to a certain max-
imum concentration for the production of green shades.
— Catalytic fading.

Blueing agents for bleached goods Blue dyes
which are generally known as = Tinting dyes (or tints)
for bleached goods.

Blueing of bleached goods As a supplementary
treatment to correct the yellowish cast of bleached tex-
tiles the process is often referred to as the = Tinting of
bleached goods.

Blue jeans —: Jeans; Denim.

Blue scale A standard comparative scale from
1 to 8 which is used for assessing the — Light fastness
of dyed or printed textiles (1 = very poor, 8 = excel-
lent). It consists of 8 standard blue dyeings on smooth
wool fabric with varying degrees of sensitivity to the
action of daylight or artificial light. In order to elimi-
nate uncertainties in the evaluation of exposed blue
standards and a test specimen, attempts have been
made to obtain more precise ratings by colorimetric
measurements. It has been found that to achieve the
same degree of colour difference from daylight expo-
sure different amounts of light are necessary depend-
ing on the season of the year. Use of the present blue
scale as a standard comparative scale for light fastness
tests has been subject to increasing criticism in recent
years, particularly in the USA, where a polyester fabric
dyed with a violet disperse dye has been recommended
as a substitute.

Blue stone ~ Copper sulphate.

Blue vitriol - Copper sulphate.

Blue water phase Blue (or green) dyeing of the
water phase of dry-cleaning in the water trap after the

Bobbin packing machines

distillation of tetrachlorethylene. Is caused by copper

corrosion.

Boarding The heat setting of hosiery and socks
made from polyamide fibres to stabilize the knitted
construction and confer a desired shape or size on the
entire article. Depending on the type of hose and the
stage of finishing, a distinction is made between
a) preboarding: a process carried out as the first stage

of finishing at a temperature which is approx. 20°C

higher than temperatures employed in subsequent
finishing treatments and which are likely to be en-
countered in use (e.g. 115-130°C, 1,7-2,7 bar with

saturated steam for 90-120 s);

b) postboarding: a treatment carried out after dyeing at
115-130°C with saturated steam for 60-90 s in order
to achieve the desired shape of the articles.

Pre-setting or presteaming (not identical with pre-

boarding) is carried out at 95-108°C for 10-20 min.

Hosiery which has been presteamed is easier to process

in subsequent finishing treatments.

Boarding of hosiery — Hosiery setting.

Boardy A subjective term used in the sense of a
“boardy handle” for fabrics with very tightly woven
and knitted constructions. The term is also used to
describe finished fabrics that are excessively stiff or
firm and lack suppleness.

Bobbin cleaning device Mechanically or pneu-
matically removes fibres remaining on the cores.

Bobbinet (English: bobkin = bobbin, net = tulle),
so-called English tulle, net curtains and laces with at
least 3 yarn systems. Binding or bobbinet ends, which
spirally wrap round warp and patterning ends, are char-
acteristic. For distinguishing purposes, mechanically
produced English tulle is described as bobbinet tulle,
the simplest version of which is so-called honeycomb
— also called plain sexangular or hexagonal tulle. It is
produced from two yarn systems, warp and weft sys-
tems. The warp system runs in the vertical direction in
the fabric, with the weft system in the diagonal direc-
tion, each weft or bobbin end of the course looping
once after each warp end on its diagonal path. Each
bobbin end works first on the fabric face rising from
left to right, then rising from right to left on the fabric
back, forming the honeycomb openwork which is typi-
cal of sexangular tulle.

Bobbin lace Net-like openwork fabrics produced
with fine threads (by hand or machine) that are fed
from bobbins and worked into a pattern by the twisting
together and crossing of strong ply yarns. Tulle and net
backgrounds are also encountered. Bobbin lace gal-
loons in different widths can be used as edge trim-
mings.

Bobbin length Length of the thread to be wound.

Bobbin packing machines Automatically pack
the individual (yarn) packages in sheets in order to pro-
tect the yarns during transport.
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Bobbins

Bobbins In worsted spinning these are yarn pack-
ages from the ring spinning machine. In carpet weaving
they are flanged bobbins or spools.

Bobtex yarns Simulated spun yarns produced by
embedding individual staple fibres in a thermoplastic
or adhesive coating on a filament yarn. In principle, a
thermoplastic polymer is applied to a filament yarn (as
the strength component) and coated with staple fibres
before the polymer sets in order to improve bulk and
textile appearance. Yarn consolidation is achieved by
means of false twist. A composite yarn produced in this
way does not necessarily have to be twisted after heat
setting/cooling thereby giving a flat hairy yarn. Bobtex
yarns can be produced automatically and continuously
at high speeds (300—-600 m/min.) in any desired compo-
sition to meet specific requirements.

BOD — Biochemical oxygen demand.

Body and border carpet Wall-to-wall carpeting
supplied in widths up to 5 m which is laid up to the wall
skirting boards.

Body, climate, clothing In German the so-called
3-K system (Korper, Klima, Kleidung) which forms the
basis of investigations in clothing physiology. = Cloth-
ing physiology.

Boiler, automatic Fully automatically controlled
— Steam boiler. This term says nothing about type of
construction, but is applied both to flame tube, smoke
tube and Benson boilers.

Boiler feed water — Water requirements for steam
raising boilers.

Boiler scale A more or less hard deposit which
results from the use of untreated or inadequately treated
boiler feed water. Boiler scale adheres firmly to the sur-
faces of plates and tubes in contact with water in steam
boilers. If excessive, it leads to overheating of the metal
and ultimate failure. Boiler scale is composed princi-
pally of (= Water hardness salts), calcium carbonate
and sulphate (gypsum boiler scale), some magnesium
salts and (particularly dangerous) silicates.

Boiling out Unwanted — Kier boiling. Unwanted
kier boiling during cotton textile washing occurs as a
consequence of vat dyed effects in alkaline oxygen-de-
pleted washing agent at high temperature (boiling) in
the presence of reducing substances and under densely
packed conditions. Under such conditions, even wash-
fast vat dyeings/prints vat into soluble dyestuff/leuco
compounds which easily leave an imprint on other arti-
cles, and stain them. Remedy: steep/prewash starched
vat dyed articles prior to washing in order to remove
natural starch as far as possible.

Boiling point All boiling points quoted in the lit-
erature, etc., relate to standard atmospheric pressure
(1,0133 bar). When a liquid is subjected to increasing
heat, a continuously increasing development of vapour
on the surface is first observed together with the release
of bubbles of vapour which rise from within the liquid.
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From this point onwards, the temperature of the liquid
rises no further; this temperature is referred to as the
boiling point. On further heating, the entire liquid is
transformed gradually into the vapour state, i.e it evap-
orates. A pure liquid has a boiling point characteristic
for that liquid whilst mixtures of liquids boil in specific
sequence one after the other according to the typical

boiling points of each component of the mixture, i.e.

they are transformed successively into the vapour state

(fractional distillation for the separation of mixtures).

Thus special boiling point spirits (SBP), formerly

known as benzine, is a mixture of different hydrocar-

bon homologues with no fixed boiling point but a boil-

ing range of 60—120°C which indicates the boiling lim-

its. A clear sharply defined boiling point indicates the

presence of a pure liquid of uniform composition,

whilst an indistinct boiling point is indicative of a mix-

ture or impure liquid.

Boiling range In contrast to liquids of uniform
composition with characteristic = Boiling points (e.g.
pure benzene, water, glycerol), liquid mixtures (e.g.
special boiling point spirits) have a well defined boiling
range which extends from the lower to the upper boil-
ing limits of the components.

Boiling water test (for dyeings) — Dye class
identification tests on fibres.

Bolt A roll or piece of textile fabric of varying
length.

Bolting cloth (— screen mesh/gauze). This term
covers a variety of lightweight open fabrics character-
ized by their fine and uniform mesh used for sifting
flour and semolina (miller’s bolting cloth), voile fab-
rics, window gratings, etc. as well as screen gauze or
silk gauze for screen printing. Both warp and weft
threads are accurately spaced and are woven in simple
leno or other non-slip construction in order to maintain
the mesh size. Bolting cloth contains 50-200 mesh
openings/cm in coarse qualities, 200—400 in medium
qualities and up to 3 000 in fine qualities.

Bolting silk — Bolting cloth of tightly twisted silk
ply yarn, but also of other fibre materials, like cotton,
flax and wool for example.

Bombyx mori (Lat.). A species of moth, the culti-
vated silkworm of which feeds on mulberry leaves and
produces the finest quality of natural — silk.

Bond

I. > Chemical bonds.

II. Woven fabric structure, the method of yarn cross-
ing (pattern draft) which forms the fabric. It determines
stability, pattern and also external appearance. We dif-
ferentiate between the following basic bonds (Fig.):

a) Plain weave, calico, tabby weave, taffeta weave, the
simplest and shortest types of construction. On both
sides of the fabric lie alternately warp end 1 over the
weft end, warp end 2 under it, 3 over it etc. The
name plain weave is generally used for cellulose



Fig.: Types of ground weave and some derivatives.

Left: plain weaves: basket weave, Panama, patterned
Panama, warp ribs. Centre: twill weaves: twill of uniform
line, weft twill, steep twill (gabardine), stitched twill, zigzag
twill. Right: atlas weaves: two weft and two warp atlases.

fabrics, calico is becoming obsolete for cotton fab-

rics, tabby weave for wool fabrics and taffeta for

silk fabrics.

b) Twill weave, reveals diagonal stripes, and also
called rib or twill rib. Fainter or more pronounced
twills are produced by predominant warp ends on
the fabric face = warp twills, or predominant weft
ends on the fabric face = weft twills. In the case of
right-hand twills, the twill runs from bottom left to
top right, and the other way for left-hand twills.
Broken or zigzag twills are produced by alternating
stripe direction.

c) Atlas weave has uniformly scattered crossing
points, where the other yarn crossing points lying
between the visible crossing points are more or less
covered by the ends lying on top (called floats).
There are also (similar to twill) warp and weft atlas
constructions, 3, 5, 8 and 10 construction etc.

d) Derived weaves, all other weaves which are derived
from a) to c¢) or are combined from these deriva-
tives; from plain weave e.g. basket weave/hopsack
(panama), (longitudinal and transverse) ribs and
leno weave; from twill weave e.g. cross, herring-
bone, wave, fancy twill and honeycomb weave;
from atlas weave e.g. double atlas, crépe and shad-
oW weave.

Bonded fabrics (nonwovens) (Fr.: Tissus non
tissés). Generic term for nonwoven and nonknitted
bonded textile fabrics produced from fibres (fibre com-
posites), yarns (yarn composites) or fabrics (lami-

Bonding of textiles

nates). They are subdivided into the following catego-
ries —: Yarn composites, Fibre composites, Stitch-
bonded composites, Swell process nonwovens, Fused
bonded nonwovens, Spunbonded nonwovens, Extrud-
ed composites, nonwovens, Milled composite fabrics,
Knitted composites.

Bonded pile carpets — Pile carpets produced by
adhesive bonding a folded material of yarns, webs or
fibres to a substrate. Processing possibilities:

I. Single-stage process: simultaneous feeding and
adhesive bonding of the pile material to 1 or 2 sub-
strates (textile or plastic), or adhesive bonding two
substrates together with pile material and separating
them by cutting, so as to produce two identical fabrics.

II. Two-stage process: pile layer is formed in itself,
adhesive bonded to a substrate, and then separated by
cutting, again producing two identical fabrics.

III. Three-stage process: for colour patterned fabric.
The pile material (tow, yarns, webs etc.) is compressed
into a block (by freezing for example), cut into sheets
across the longitudinal axis in a thickness equivalent to
the required pile height, and adhesive bonded to the
substrates.

Bonding agent In screen printing, a bonding
agent is applied to printing blankets on flat-bed and
rotary screen printing machines before coating with a
thermoplast adhesive in order to ensure satisfactory
bonding of the latter.

Bonding of textiles In order to reflect recent tech-
nology, bonding is defined as: the bonding of two tex-
tile materials by means of locally applied adhesives
(Fig. 1) in contrast to - Laminating which involves the
uniform distribution of a binder over the entire surface.
Bonding thus represents a technical variant of laminat-
ing (Fig. 2). A typical bonding process is the front fus-
ing of outerwear materials with fusible interlinings
(point-bonded nonwovens). After both textiles have
been joined together in the ironing press or setting
press in garment making, the polymer spots applied to
the fusible interlining melt and bind both textiles to-
gether on cooling into a “sandwich”-like composite.
Such fusible interlinings are made by joining several
carded webs together by needle punching followed by a

2nd substrate

drying

—
O C———

\
presser rollers

doctor knife

S~y

1st substrate

Fig. 1: Schematic bonding process.
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Bonding unit

textile substrate
- drying
|

adhesive Qn
/ —_
N

presser rollers

application

roller ~ foamed material or textile fabric

Fig. 2: Bonding/laminating process.

Fig. 3: Stork CT-1V dot coating for bonding setting
interlinings.

1 = finished setting interlining; 2 = paste feed; 3 = rotary
screen; 4 = infrared drying; 5 = pressing systems.

final chemical bonding with a foamed binder (synthetic

resin dispersion). Coating is carried out by powder

spray methods or rotary screen printing.

By dividing up the adhesive layer into numerous in-
dividual and discrete areas (Coin process) a softer han-
dle and better drape is achieved. The size of the points
or pattern and its distribution is variable. Opinions
differ as to whether adhesive areas of the same size or
different sizes with a uniform distribution are better.

Various methods are used to apply the binder:

1. Roller application: engraved rollers are used for this
purpose, i.e grooved rollers for application in lines,
thousand point rollers for spot bonding, as well as
rollers with engraved designs. Excess binder is re-
moved with a doctor blade.

2. Rotary screen application: this process involves
rotary screen printing with a binder dispersion.
Heavy gauge rotary screens engraved with a series
of dots are used (Fig. 3).

3. Thermobonding: polyethylene powders of different
particle size are applied by the spray or powder dot
process. The binder melts in a heat zone after which
both materials can be bonded together. Meltable
binders are also used for nonwoven interlinings in
shirt collars and cuffs.

A process known as “Chem-Stich” can likewise be de-

scribed as a bonding technique. In this process shrinka-

ble and unshrinkable fabrics are used to produce cloqué

type effects. A solvent-based adhesive is applied with a
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design roller to a polyamide fabric which has not been
heat-set. After a light drying treatment, a heat-set outer
fabric is brought into contact with it by adhesion. A fi-
nal heat treatment in the stenter (approx. 180°C) causes
the base fabric to shrink and the outer fabric takes on a
blistered appearance.

Bonding unit For — Bonding and also for > Lam-
inating foamed materials. The application roller is en-
graved with stripes, dots or other figures.

Bondi process Method of producing textile floor
coverings. Yarn sheets or loosely woven fabrics are lay-
ered in zigzag form into a low stack, which is stuck on
to a backing material, and cut.

Book-fold processing Procedure used in crépe
finishing. Fabrics of e.g. viscose or silk are reeled or
plaited into book-form with laps of 90-100 cm; the
book of fabric is then sewn with loops of twine through
the selvedge on one side of the book only. The loops are
about 25 cm long. The fabric is then suspended from a
horizontal pole which passes through the loops, so that
the weft direction hangs vertically in the soap bath into
which the fabric is lowered until it is completely im-
mersed. In this manner, the liquor is able to circulate
freely between the folds of the cloth, which is free from
creases during the créping treatment. Excellent crépe
effects are produced in this way. The procedure is also
used in the degumming of silk piece goods for subse-
quent weighting (lightweight georgette and crépe de
chine fabrics).

Booster > Wet steamer.

— (dry-cleaning) — Dry cleaning detergent.
— (laundry) — Detergent booster.

Booster boxes American system of small boxes
containing cooled blank vat solutions as built-in units
to steamers, e.g. in the pad-steam process. The method
has not proved popular in practice. A further develop-
ment of this principle is the > Wet steamer process of
Gerber.

Borassus piassava — Palm fibre.

Borates Salts derived from metaboric acid HBO,
and polymeric boric acid (B,03),-H,O but generally
not from normal boric acid (H;BO3). Alkali salts (e.g.
— Sodium borate) are water-soluble with an alkaline
reaction (hydrolytic cleavage); other borates are gener-
ally either insoluble or sparingly soluble.

Borax —> Sodium borate.

Bordered fabrics Woven or knitted fabrics with
designs running parallel to the selvedge; printed, em-
broidered, open-work effects, etc. Used for blouses,
dress fabrics, home furnishings and household textiles.

Boric acid, H;BOs;. Salts = borates. Colourless,
smooth, flake-like crystals; sparingly soluble in cold
water (40 g/l at 20°C), readily soluble in hot water (ap-
prox. 290 g/1 at 100°C) and in alcohol (1:25) and glyc-
erol (1:5). Volatile in steam. Solutions have a very
weak acidic reaction. Uses: As a preservative for textile



finishes (inhibits bacterial growth in 1-3% solution but
does not destroy bacteria); flame-retardant finishes;
tanning, etc.

Boric acid, identification test,
matter or residue on the fibre:

I. Ash the specimen, mix with calcium fluoride and
moisten with conc. sulphuric acid. Heat in a Bunsen
flame; presence of boric acid = green flame.

II. Soak the ash with dil. hydrochloric or sulphuric
acid. Moisten a piece of turmeric paper with the mix-
ture and dry; presence of boric acid = red-brown color-
ation (titanium, molybdenum and zirconium salts also
give a brown coloration).

III. Mix the ash with a little conc. sulphuric acid and
a little methanol. Heat in a test tube and ignite the es-
caping vapours; presence of boric acid = intense green
flame.

Boron fibres Industrially manufactured mineral
fibres of the following types:

I. Boron fibres: vapour-deposited filaments made by
depositing vapour phase boron from a boron halogen
compound on a heated tungsten wire. Tensile strength
100-200 cN/tex, E modulus 370-450 kN/mm?2. These
fibres have been developed for use in aircraft and space
applications; for rotors, turbines, etc. The fibres can
also be woven into fabrics.

II. Boron carbide fibres: manufactured by the reac-
tion of boron chloride and hydrogen with carbon fibres
at high temperatures whereby a layer of B,C is formed
immediately on the carbon surface (conversion of ap-
prox. 50% of the carbon to B,C). Tensile strength
80 cN/tex, E modulus 340 kN/mm?2, stable to tempera-
tures up to 2200°C, high conductivity. Uses: protective
clothing against radiation, heat insulation, etc.

III. Boron nitride fibres: derived by reaction of bo-
ron oxide fibres with ammonia through several interme-
diate stages of increasing temperature (up to 1800°C);
they consist of up to 99% BN. Tensile strength approx.
100 cN/tex, E modulus 28—90 kN/mm?2; short-term tem-
perature resistance up to 3000°C; better corrosion re-
sistance than carbon or glass fibres, high electrical re-
sistance. Uses: aircraft and space applications; heat and
electrical insulation; protective clothing against atomic
heat flows, etc.

Bottom hair Short, fine animal hairs in the hair
undergrowth, generally without any medulla, supple,
elastic, high crimp, good felting properties.

Bouclé (French = loop),

I. Clothing and overcoat fabrics with a curly, knob-
by surface due to incorporated fancy burl, kink and
loop ply yarns. The name indicates the rough granulat-
ed surface of the fabric. The typical bouclé character is
produced by so-called loop ply yarns (mostly three-
ply) of worsted or woollen yarn, which can be found
both in the warp and the weft, but are generally present
only in the weft. With high qualities, the loop-forming

e.g. as foreign

Bow distortion, correction of

end consists of mohair, achieving a particularly beauti-
ful lustre effect. Bouclés are woven in simple ground
constructions, predominantly tabby weave. Lighter-
weight fabrics (in all colours) as dress fabrics, heavier
fabrics (mostly in darker shades) as winter overcoat
fabrics. The latter are usually reinforced by ground
picks, or even have ground warp and ground weft. De-
spite the rough fabric surface, bouclés are included
among napless finish fabrics. The winter overcoat qual-
ities are mostly raised on the back in order to improve
heat insulation. So-called bouclé imitations have no
loop ply yarns, but only a construction with a con-
sciously rough accent. Bouclé fabrics are generally
classic, reasonably hard-wearing dress, costume and
overcoat fabrics. Because of their loops, admittedly
somewhat sensitive in contact with metallic, rough or
sharp objects. Loop fabrics are similar, but not identical
with them.

II. Weft and warp knitted fabrics with a structured
surface.

Bouclé carpets Carpets with uncut pile loops
(loop pile carpets). Since, up to approx. 1960, the pile
material in loop pile carpets mostly consisted of hair
yarn, bouclé carpet was often, but incorrectly, used as a
synonym for hair yarn loop pile carpets (— Brussels
carpets).

Bouclé-ondulé process (Reinhard system) car-
pet-producing process in which undulated yarns,
fabrics or webs are laminated on to a backing fabric.
— Bonded pile carpets.

Bouclé yarn Compound yarn produced from
coarse wool as well as cotton or man-made fibres com-
prising a twisted core with an effect yarn wrapped
around it so as to obtain wavy projections on its surface.

Bougran (bougram, bougrassin, bugram, tailor’s
canvas) Gauze-like cotton or spun viscose interlining,
grey or black in colour, mostly flat in shade. Preferably
used instead of excessively thick and heavy — Buck-
ram.

Bourette (Fr.: bourette, bourré = full hair or fi-
bre). Yarn produced from (silk) waste and combing
noils in schappe spinning which is interspersed with
knots and slubs. > Flock silk, frisons.

Bow distortion, correction of Occasionally roll-
ers are used for passive correction of bow distortions in
the fabric as it leaves the stenter. These rollers, which
do not take up the fabric but merely have an idler func-
tion, are less suitable for fabric straightening (with
some exceptions). In principle, they also cause a devia-
tion in cloth run similar to the straightening method
using bow rollers. A dry fabric, however, is not easily
straightened in this way, because it is often compara-
tively stiff. Moreover, often the distortion cannot be
permanently rectified (e.g. with heat-set fabric), and
the distortion recurs as soon as the fabric is released.
Hence, it is preferable to apply other methods to draw
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Bow straightener

out the lagging middle section of the web by increasing
the traction at the stenter exit. This can be adequately
achieved by means of the normal take-up or draw roll-
ers, the surface of which should, however, provide a
suitable coefficient of friction. If the take-up roller is
entirely smooth, it will not have an adequate draft
action. On the other hand, if the surface grip is too
extreme, i.e. no slippage at all is possible, the straight-
ening effect will also be inadequate, because the fabric
edges are pulled along with the middle section. With a
medium coefficient of friction, however, the centre of
the web is properly transported, and a certain degree of
slippage is possible at the edges, as required; the fabric
is delivered well aligned. Another option is to use a
take-up roller with a variable diameter. Contrary to pas-
sive straightening, slight changes in diameter are al-
ready sufficient to significantly increase the peripheral
speed of the roller centre in relation to the roller edges.
A higher peripheral speed, however, means that the
web is transported faster at the centre than at the edges;
thus the lagging bow is brought forward.

The correction of bow distortions by means of either
of the two methods described can be automated by an
appropriate system. However, should there be a promi-
nent leading bow, properly aligned fabric delivery will
be virtually impossible. This state of affairs is, howev-
er, relatively seldom. To meet high accuracy demands,
a fully automated weft/course straightening unit in
front of the entry is frequently combined with automat-
ically controlled chain/draw roller correction by means
of scanners at the stenter exit. This combined straight-
ening system is a necessity, because only minor distor-
tions can be corrected via chain and draw roller control
alone, so that it is not possible to dispense with straight-
ening at the entry.

There is a popular straightening option that is often
applied in the USA: at the delivery end of the stenter
only the lagging bow is measured and corrected, thus
reducing the expense for electronic measuring and con-
trol systems, as opposed to straightening via stenter
chain with differential drive. The question is often
raised whether the method of correcting residual distor-
tions by means of the stenter chain and take-up roller
can ever be advocated. Experience has shown that the
answer must be in the affirmative. When the centre web
is drawn forward, this means that with most fabrics the
straightening action is not limited to the last few deci-
metres — which would be tantamount to localised elon-
gation — but that the effect of straightening at the exit
extends right into the stenter. Here, however, the fabric
is not completely dry and/or not yet heat-set, i.e. it is
still ductile. But once the fabric is entirely dry or has
completely cooled down after heat-setting, it is virtual-
ly impossible to permanently rectify distortions.

The straightening effect is calculated according to
the following formula:
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straightening effect in cm,

straightening effect per pulse in cm,

no. of pulses/min., set with specific v
(dependent on the controller, the no. of pulses
changes proportional to the change in speed),
stenter length in m,

basic speed in m/min.

»—s
1l

Bow straightener Device for the correction of
bow distortion in fabric webs, e.g. with curved rollers.

BP,

I. abbrev. for: British Patent.

II. abbrev. for > Benzoyl peroxide.

BPC, abbrev. for: British Productivity Council.

BPI, (Ger.) abbrev. for: Bekleidungsphysiolo-
gisches Institut Hohenstein (German Institute for
Clothing Physiology); = Technical organizations.

Br, chemical symbol for bromine (35).

Braid Narrow fabric produced by (= Braiding);
used for trimmings, etc.

Braiding (braided goods). Textile materials pro-
duced by interlacing three or more threads in such a
way that they cross one another in diagonal formation.
A distinction is made between flat braids (—: Braid,
gimp), tubular braids (= Cords) and openwork goods
(braided lace).

Braiding fibres The following types of fibre are
mainly used in the production of — Braids: palm fibre,
leaf fibres, pandanus fibre, straw fibres and bast fibres.

Braids plain or figured narrow fabrics with wo-
ven-in velour; also conically woven. Used as velour or
clothing (seam) protective edgings.

Bran A waste product from the milling of grain
into meal; still occasionally used as a component in fer-
mentation vats (soda vat, woad vat, bastard vat).

Brandom process An English dyeing system for
the production of multicoloured yarns. Principle: local
dyeing of yarn in the package. The effect is similar to
that obtained in — Yarn printing.

Brandon process Pile yarn is wrapped spirally
around rectangular metal rods to produce an adhesive
bonded carpet. The rods are then pressed into a sub-
strate provided with adhesive. After the windings have
been cut, and the metal rods removed, a velour fabric is
obtained.

Brazing The process of joining two pieces of
metal with the aid of:

a) a low melting point metal (— Brazing solder) ap-
plied between the adjoining surfaces,

b) a soldering flux (zinc chloride-ammonium chloride
solution) or sodium tetraborate,

¢) ammonium chloride,

d) soldering copper or a gas flame.



Brazing solder Metal alloy used for — Brazing
which has a lower melting point than the metal to be
brazed; e.g. tinman’s solder (tin-lead solder), spelter or
hard solder (copper-zinc, possibly including silver).

Break-even analysis The differing cost behav-
iour of the cost centres has to be clearly expressed in
the costing. It is not always possible to differentiate in
terms of cost behaviour when the costs are recorded. In
production, there are costs which can only be clearly
attributed to the cost unit after they have been incurred,
when cost unit rates have been drawn up accordingly.
For internal profit and loss accounting, the costs must
be shown separately according to their behaviour and
their cause. This is only possible if costing and profit
and loss accounting have the same structure. In order to
assess the behaviour of the costs, a reference point is
required — turnover. The question which is always in
the foreground is: How do the company’s costs in ques-
tion as a whole (not those for an individual article)
change if the turnover (production) increases or de-
creases in terms of quantity? Three different behaviour
types can be clearly established:

1. Turnover-dependent expenditure (Fig. 1): There are
various expressions for this: variable, performance-
related, turnover-proportional, production-depend-
ent. What these terms all indicate is that the expend-
iture is directly dependent on turnover (= direct
costs). There is not just a dependence in terms of
quantity here, where the costs change if the amount
sold changes, e.g. the cost value of the goods sold,
in the production, the material consumption, energy,
etc. There is also a dependence in terms of value: If

Costs
for the
period

Expenditure =

observed figure turnover-dependent

variable expenditure

%-age of turnover
angle = |or value per unit

reference variable = turnover in terms of value or quantity

Fig. 1: Graphic representation of turnover-dependent
expenditure.

Break-even analysis

the selling price is altered, this gives a different
turnover figure for the same quantity, with certain
costs also being changed as a consequence. The
turnover-dependent costs all have a striking feature:
they automatically change necessarily, with any
change in turnover. If the turnover increases or de-
creases by a single unit, the total of these costs
changes accordingly in the corresponding period. If
one unit more has to be produced, then more raw
material is required for this additional unit. At the
level of the article, the turnover-dependent costs
correspond to the so-called price floor. If the article
is sold at the price floor, then the net operating re-
sults are not altered, since the revenue is just as high
as the costs incurred directly by this article.

2. Expenditure for infrastructure (Fig. 2): Infrastruc-
ture includes what a company needs in order to be
able to achieve its sales performance (with produc-
tion), e.g. premises, installations, staff, etc., before
sales (turnover) activity and production can be start-
ed. All these parts of the infrastructure have a partic-
ular capacity. The costs of the infrastructure only
change when new components have to be “fitted
in”. This adaptation is always carried out gradually.
For example: Additional machines increase depreci-
ation, and may even require new premises; wages
change as a result of new appointments or redun-
dancies. A feature of these costs is that they are not
caused directly by the change in quantity of turno-
ver or production, but by the decision to change the
capacity of a part of the infrastructure.

An additional module of capacity or infrastructure
does not come automatically, but always requires a
decision by the responsible management. Thus the
infrastructure costs are not caused by the turnover.
Rather, it is the case that the turnover uses or makes
a demand on the existing infrastructure. The various
infrastructure modules have differing turnover or

Costs

in Fr. Total costs of the respective infrastructure

per ] | | ;
period i i | )
' }
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| ! \ l
1 Xpen iture for the
! { Expenditure for th [
| ! capacity module “man”
{ " (production wages)
__"—.—f | | | t
! ! | !
; | __ e ———— —
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I j | R

I Expenditure for the general basic
|
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turnover
maghine units
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Fig. 2: Graphic representation of the expenditure of the
infrastructure (in development).
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Break even point

production capacities. They have to be supplement-
ed accordingly for differing increases in turnover.
The supplementation of an infrastructure module
leads to cost jumps in the cost profile. This is the
peculiarity of fixed costs. We therefore do not have
fixed costs and leaps in fixed costs. All infrastruc-
ture costs increase in jumps, in contrast to the con-
tinuous increase in turnover-dependent costs. Only
the range of the individual modules varies.

3. Elective expenditure: There are also costs which are
not dependent on turnover, but neither can they be
associated with capacity. They have one feature in
common with the infrastructure costs, which distin-
guishes them from turnover-dependent costs. This
also has to be decided. Whereas in the case of infra-
structure costs, the decision creates costs which re-
cur regularly (e.g. wages, depreciation, rent etc.),
with this expenditure group, in the absence of any
explicit renewal these costs are incurred only once.
They are valid as a one-off event. Examples: Adver-
tising costs, staff training, projects and investiga-
tions, which as a rule always relate to the future.

With this clear allocation of costs (1 to 3), the contribu-

tion margin can be defined simply: Revenue less turno-

ver-dependent costs equals contribution margin. Or to
put it another way: Revenue less all costs incurred
directly when one additional unit is produced and sold.

These costs are equal to the price floor. The contribu-

tion margin is thus always a balance. The term origi-

nates from the fact that with this difference, a contribu-
tion must be made which covers the infrastructure costs
and the elective expenditure. If anything is left over,
that is profit.

Separation of costs according to how they behave
allows a simple graphic representation of the benefit

Fr. i .

expenditure CM = expenditure, infrastructure

or revenue
turnover-dependent
expenditure

T
loss zone
I expenditure for
infrastructure
0

BT (benefit threshold) turnover

Fig. 3: Benefit threshold (BT), graphic representation
according to break-even analysis (contribution margin
calculation) (benefit threshold where CM = infrastructure
expenditure).
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threshold or break-even point (Fig. 3). Whereas else-
where the equation “turnover equals total expenditure”
was taken as a basis, the break-even analysis (contribu-
tion margin calculation) now represents that with the
formula “contribution margin equals infrastructure
costs plus elective expenditure” (source: Issler).

Break even point (BEP) A traditional break even
chart shows revenue and costs as a linear function of
output or production. As illustrated in the Fig. the total
cost is the sum of fixed costs and total variable costs for
each level of production indicated along the horizontal
axis. Revenue is the product of selling price and the
number of units made and sold. If the production output
per unit time is represented along the horizontal axis of
a graph (see Fig.) with the corresponding costs as well
as earnings along the vertical axis, then the BEP is the
intersection of the two lines which can be taken as the
profit or loss threshold, i.e. the point at which neither a
profit nor a loss is made.

Mio Fr.

20 |

16 |

. fixed costs

0 6 12
production (months)

Fig.: Break even point

Breaking force The — Tensile strength test meas-
ured immediately prior to complete parting of the test
specimen in simple tensile strength testing; it is
consequently always somewhat lower than max. tensile
load.

Breaking length Dimension (no longer used) for
the — Tensile strength of a material. The breaking
length denoted the length of a test specimen (fibre,
yarn), the dead weight of which was equal to the —



Breaking load, and was indicated as length in kilome-
tres at break.

Breaking load — Tensile force.

Breaking strength — Tensile strength.

Breaking strength in bending — Flexing fatigue
limit.

Breaking stress (cross-sectional breaking strength),
in the — Tensile strength test, the quotient of the break-
ing force and the initial cross-section of the test speci-
men.

Breaking weight — Tensile strength.

Breathability The concept embraces a number of
characteristics. Thus, it is used to describe water va-
pour permeability, waterproofness or water pressure
resistance and windproofness or air permeability. The
result is an overall picture of heat-regulatory processes
which describes the wear comfort of clothing textiles.

The multitude of “breathable” textiles and their dif-
ferent production processes make unambiguous de-
scription difficult. The artefacts of end-user advertising
reinforce this impression still further. The conceptuali-
ty loses further in terms of unequivocalness in the tran-
sition of the processes describable as “high-tech” de-
velopment into the technical textiles application field
with sometimes completely different requirements, and
it therefore makes sense to segregate the characteristic
profile. Only — Water vapour permeability is to be un-
derstood by breathability. The parallel testing of water
pressure resistance continues however to be indispen-
sable, as there is no utility value without adequate wa-
terproofness. Precisely this interrelationship between
waterproofness and water vapour permeability, which
appears first of all to be a contradiction, establishes the
attraction of these products. In contrast, air permeabili-
ty or windproofness can be left out of consideration,
since it is practically zero in the case of coatings. Thus,
ventilation in these types of textiles, e.g. in the case of
sportswear or tents, is conditional only on cutting tech-
nology, and must be taken into account in model
design. Water vapour permeability and air permeability
are completely different physical properties, and are
not dependent on each other. The latter is not important
for moisture conveyance; air movement can of course
change the climatic conditions, and consequently indi-
rectly affect breathability too in the individual case.

The development of “breathable” textiles is closely
associated historically with a desire for leather-like
properties. Synthetic leather production is therefore re-
sponsible for the emergence of numerous production
methods. A large proportion of water vapour permeable
materials, the so-called poromers, work on the leather
principle, i.e. water vapour is conveyed by a micropo-
rous foam structure. Extended development in the field
of breathability also permits other fields of application.
To some extent, the now numerous processes represent
innovations which are far superior in their requirement

British gum

profile to the impregnation process employed for many
years. They can be subdivided into the following
groups, where technology and characteristics can vary
greatly relative to the field of application:

— microfibre woven fabrics,

— microporous coatings,

— laminates with microporous membranes,

— laminates with compact membranes,

— compact, hydrophilic coatings.

Breathable coatings Unscientific term for porous
coatings which are permeable to air and water vapour.
They are produced by various methods: e.g. through
the addition of water-soluble salts to the coating com-
pound followed by subsequent dissolving out, or by
mixing indifferent solvents with the aqueous coating
compound, or through the addition of gas-releasing
substances to the coating compound. In another proc-
ess, nonwoven fabric is coated with a solution of poly-
urethane in dimethyl formamide followed by subse-
quent dissolving out of the latter with a non-solvent for
polyurethane. > Microporous coatings.

Bridging oxygen — Fatty sulpho acid esters.

Brightening acid A mixture of lactic and tartaric
acids. Excellent scrooping agent (no fibre damage) es-
pecially for the achievement of a scroopy silk handle
(treatment with 1-2 g/l soap followed by 2—6 g/ bright-
ening acid without intermediate rinsing and final dry-
ing at low temperature.

Bright radiator drier — Infrared predrier capable
of reaching temperatures up to approx. 1950°C.

Brilliancy

I. Physical dimension of — Brightness or the im-
pression of brightness (— Colorimetry).

II. ST unit derived from candela per square metre
(cd/m?).

light intensity of a light source

brilliancy =
y luminous area of this light source

The range of brilliancy runs from the luminophores
(— Fluorescent substances) with approx. 1 med/m? to
the xenon high pressure lamp with 10 Ged/m?.

Bristles,

I. Natural bristles: white to grey, coarse, stiff hairs
of the domestic and wild pig. Used for brushes, paint
brushes and brooms.

II. Synthetic bristles (DIN 60001): coarse, chopped,
synthetic monofilaments which, depending on stiffness
and length, are suitable for the manufacture of brushes,
paint brushes, brooms, etc. Synthetic bristles produced
principally from polyamides, polyurethane or polyvi-
nyl chloride are not only considerably stronger than
natural bristles, but are also more resistant to water (as
well as rotting) and chemicals.

British gum Roasted maize starch (maize dex-

63



British Textile Technology Group

trine). Excellent thickening agent for textile printing,
especially for vat dyes. Other roasted starches, even in-
cluding those derived from potato starch, are occasion-
ally marketed as British gum.

British Textile Technology Group (BTTG) An
independent British textile research and technology
organization formed in 1988 as a result of a merger be-
tween the former Shirley Institute and WIRA textile re-
search organizations. — Technical and professional
organizations.

Brittleness — Flexibility.

Broadloom,

I. Descriptive term for wide carpeting produced in
widths of 6 feet (180 cm) and above.

IL. In the USA, a statistical term for = Roll carpets.

Brocade A figured heavy fabric often with elabo-
rate large area designs produced on a jacquard loom.
Basic weave is satin. The design, on the surface only,
often produced with yarns in contrasting colours, may
also contain metallic threads. Brocades are made with
any major textile fibres and normally include a lustrous
fibre (e.g. silk with cotton, viscose, etc.). Used for
evening wear, ball gowns, theatre fabrics, furnishing
fabrics, upholstery, etc.

Brocade (découpé), An additional effect thread
is inserted into the ground weft (— Lancé). If the struc-
tures are far apart from each other due to the pattern, the
floats are cut (cropped). This makes it more difficult to
extract the floats on the back; the fabric weight is also
reduced. Lancé découpé is also referred to as imitation
— Broché.

Broché (= interweaved). Fabrics with patterns
that look as they have been embroidered on. Genuine
broché is produced on swivel looms. Besides warp and
weft, these looms have a third thread system which in-
serts small shuttles controlled by a jaquard loom. The
swivel embroidery stay serves to guide and drive the
broché shuttles distributed over the width of the fabric.
The broché weft is firmly interweaved together with
the ground weft. The figuring threads are reversed in
accordance with the patterning contours (as opposed
to: — Lancé). When the patterns are a short distance
apart, the broché thread runs to the next figure; with a
greater pattern spacing the thread is cut off on the
reverse side of the fabric.

Broken bast-soap Acidic dyebath for natural silk
containing the original — Bast soap from degumming
which has beneficial levelling properties in silk dyeing.

Broken ends Are promoted by the high productiv-
ity of modern weaving machines and the introduction of
new products by other production processes (fast spin-
ning etc.). In weaving (see Fig.), warp ends are subjected
to high loadings, the physical mechanisms of which are
extremely complex. Sizing is necessary for preventing
warp fatigue, particularly due to repeated extension.

The warp sheet is systematically divided into two
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Fig.: Warp yarn path in classic weaving.
F = woven fabric start; LU = heald stafts; P = back rest roller:

yarn sheets in order to form the shed and enable the weft
to be inserted. After every pick, the position of the ends
is reversed so that a cross-over takes place. Each warp
end runs through the eyelet of a heald which correctly
positions it. The elastic property of the yarn is used to
open the closed shed, the result being yarn tension
changes in every cycle. Dynamic fatigue phenomena
(not static) result in ends breaking in their weak places.
For identical max. tension, the fatigue phenomena and
the number of yarn breaks is the higher the greater the
tension differences between low and high tension. The
higher the degree of elongation with identical basic ten-
sion, the sooner the yarn breaks.

Broken twill A strong cotton fabric with a warp
cross twill weave. The fabric has a high resistance to slip-
page and is characterized by a particularly “full” handle.
Used especially for leisure wear.

Bromate discharges Oxidative discharges, e.g.
as coloured discharges on indigo by printing a mixture
of sodium bromate or bromite and chlorate of alumina
(aluminium oxide), followed by subsequent steaming,
washing off and dyeing (with alizarin). Nowadays of
relatively minor importance.

Bromelia fibres Leaf fibres of the Bromeliaceae
family which are indigenous to the tropical and sub-
tropical regions of South America. They form a sub-
group of the = Hard fibres and include, e.g. pineapple
fibres, caroa fibre or so-called silk grass. In contrast to
the agave fibres, they are easily extracted from ripe
leaves which have a high fibre content and a low
amount of leaf flesh. The fibre strands are approx.
1,5 m long with a tensile strength of up to 60 cN/tex.
The better qualities are processed into fine spun yarns
and silk-like fabrics in their countries of origin. Coarser
and more highly lignified fibres are processed into
ropes, braids, etc.

Bromite desizing Process for desizing cotton fab-
rics by the oxidative degradation of starch with sodium
bromite.



Bromothymol blue (BTB). Used as an indicator
in desizing with diastases for pH control within the
optimum specified range.

Bronze An alloy consisting principally of copper
and tin, possibly also containing other metals. Bronze
for bearings generally contains up to 84% copper.
Phosphor-bronze, which is malleable and can be
drawn, generally contains 0,1-0,3% phosphorus, and is
used where resistance to corrosion and wear is re-
quired. Bronze can be readily melted, it is harder and
more elastic than copper and produces a crystalline or
granulated fracture. Uses: fittings, machine compo-
nents (bearings, toothed gears, worm gear drives, etc.).

Bronze pigments These are manufactured from
metal granules in special ball mills in the presence of
lubricants to prevent cold bonding of the particles. The
following types are available:

I. Leafing pigments: so-called leaf-forming “fat-
rich” pigments which float on the liquid surface and
orientate to give a highly reflecting film.

II. Non-leafing pigments: “low fat” pigments which
are completely wetted out and therefore do not float but
orientate within the binder film.

III. Special pigments:

a) water-dispersible pigments for aqueous binders,

b) surface-coated pigments (for coating powders),

c) pigment pastes for special applications in plastics,

d) pigment pastes containing printing oils for the
graphics industry.

Lubricants in leafing types: saturated fatty acids; lubri-

cants in non-leafing types: unsaturated fatty acids and

alkylamines. — Bronze printing.

Bronze powder ~> Metal powders.

Bronze printing Although described as “bronze”
printing, gold-bronze pigments are used which consist
almost exclusively of copper/zinc alloys (brass) whilst
real bronze is, in fact, an alloy of copper and tin. The
gold-bronze pigments are subdivided into the natural
colours dependent on their alloy composition:

copper containing 100% copper

pale gold containing approx. 90% copper
vivid pale gold containing approx. 80% copper
deep gold containing approx. 70% copper

In addition, pure aluminium powder is also available as
silver bronze. > Metal powder printing.

Bronzing of dyeings Dyeing fault manifest as a
metallic iridescent appearance which is associated with
poor rubbing fastness. There are a number of possible
causes, i.e.: inadequate pretreatment (wax or oil resi-
dues), dye precipitation (e.g. in hard water), over-satu-
ration (excess dye) of dye on the fibre, and the prema-
ture oxidation of sulphur and vat dyes during dyeing.

Brown coal Mainly brown to black-brown in col-
our, seldom black. Brown coal extracted from mines
contains 40-50% water and approx. 6% ash compo-
nents. It is rich in bituminous products and is therefore

Brush furnisher rollers

graded according to increasing bitumen content (ben-
zene-soluble) into fire coal (dark brown) and extraction
lignite (light brown). Brown coal briquettes consist of
compression-moulded comminuted brown coal with a
water content of 15-17%.

Brownian movement The phenomenon of erratic
random movements performed by molecular particles
of like electric charge therefore preventing collisions
(water drop test under the microscope). Law of “ideal
disorder”. This constant random movement triggers an
osmotic pressure causing the migration of e.g. dye
particles from areas of high concentration to those of
lower concentration thus initiating the diffusion of dye
particles within the fibre.

Brushed denim Velvet-like emerized (sanded)
cotton twill fabric with a light fluffy surface and soft
handle for fashion jeans available in different colours
and raw white besides blue. —: Jeans, Denim.

Brushed fabric The name refers to the finished
character of the material. Fabrics with brushed finishes
may be roughly categorized into a) fabrics with a short
close lying pile (e.g. eskimo, doeskin, fine-ribbed
woollens) often associated with an enhanced lustre, and
b) fabrics with a long loosely ordered pile (e.g. mohair
fleece fabrics, brushed loden). These fabrics are pre-
dominantly woollen articles and, less frequently,
worsted articles in plain-weave, warp cross twill
weave, warp satin weave and tricot weave construc-
tions. To achieve the brushed effect, the goods are
raised and (wet) brushed. It is important that the
brushed effect is adequately set - this applies particular-
ly to those fabrics in category (a) above.

Brush furnisher rollers Used in roller printing

machines to transfer print paste to engraved printing
rollers: They perform two functions, i.e. to furnish en-
graved printing rollers with print paste and clean out
the engraved areas at the same time. They are chiefly
used for print pastes which tend to build up deposits in
the engraving (‘“sticking in”), e.g. pigment colorants,
certain vat dyes, as well as discharge print pastes con-

R=

Fig.: Examples from TSI for different brushing rollers for dry
and wet brushing
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Brushing

taining white pigment. Brush furnisher rollers of a dif-

ferent type were used in a patented process of the now

defunct company Kekko for so-called “waste water-
free” dyeing (see Fig.).

Brushing

I. An operation in dry finishing which serves partic-
ularly the cleaning of woven wool fabrics, but also
those produced from other fibres, when fibre fly, dust
or threads have to be removed. Furthermore, the raising

effect can be affected by brushing, in fact, in such a

way that the raised hairs point in a specific direction, or

become entangled with each other. Brushing is carried
out on so-called = Brushing machines, before or after
shearing and before pressing, mostly simultaneous
with steaming. Brushing units are also employed be-
tween singeing and desizing or dyeing and printing. In
the first case, severe contamination of the scouring lig-
uor is prevented, while, in the second, fibre deposition
on the roller printing machine roller is avoided. Brush-
ing is of by far the greatest importance in the produc-
tion of woven pile fabrics, e.g. cord and velvet.

The Fig. shows various brush combinations:

a) blowing, brushing, suction: recommended for re-
moving all kinds of adherent dust;

b) brushing, suction, blowing, suction: recommended
for removing imprinted dust from fibre plates,
waffle floor coverings, artificial leather etc with a
very deep action;

c) beating, suction, blowing, suction: treatment of
etched out products; the residues are practically
completely removed, and the bath contamination
for washing-off reduced to a minimum;

d) suction, blowing, suction: recommended for the

Fig.: Kilin system brush combinations.
top: for removing dust; bottom: for burn-out patterns.
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contact-free removal of fine and very fine dust from

warp knitted fabrics, braided fabrics, muslin; tulle,

paper, artificial leather, foils, films, glass etc.
The beating and brushing machine (van Wyk) is of a
design similar to a cyclone type beating and brushing
machine, but furnished with an incorporated fan with a
dust filter bag instead of the cyclone.

II. Felt hats are brushed in the warm, wet state in
order to fix the nap in the case of long-haired surfaces,
to produce a silken lustre and to improve handle with
hair hats. To this end, the hat is placed on a rotating
cone, and processed by brush pressure. Felt hat brush-
ing generally follows fulling after the dyeing process,
and can take 30-90 mins with interruptions. Brushing
and shearing also serves to eliminate the pilling prereq-
uisites.

Brushing machines (brushing and steaming ma-
chine) (see Fig.) for the finishing of napped fabrics.
The main unit is a large brush-covered drum which ro-
tates against the fabric run in contact with the fabric
back. The brushing effect is not only dependent on
roller speed but also on the actual clothing material
(— Brushing rollers). A wide steaming table is general-
ly located upstream for simultaneous steaming.

Fig.: Wet brushing machine for pile fabric (TMT).

Brushing rollers Components of brushing, longi-
tudinal shearing, card roller, special wet brushing ma-
chines etc. Brushing rollers should run absolutely con-
centrically so that the brush pressure on the fabric (see
Fig.) remains constant, i.e. unchanging.

In the case of the still very commonly used brushes
with wooden cores (bristle tufts pressed in or held in by
wire), gradual warping or distortion of the wooden core
occurs under the influence of varying room humidity,
with consequent loss of brush concentricity and disad-
vantageous effects on brushing process quality. This
does not occur with brushes in which the brush material
is pressed into a U-sharped spiral metal band, and in
which the mounting base is secured by wire. These types
of endless brush spirals are slid on to a special iron core
to the required length, pressed together at both ends by
means of ring nuts, and shorn down to working diameter.
With these types of brushes, the brush material can be
renewed quickly at any time by replacing the worn spi-
ral.



Fig.: Brushing roller clothing.

Brush pile finishing Analogous to — Lustring. A
finishing process given to pile fabrics (cord fabrics, vel-
veteen) to improve lustre and appearance of the dried
and finished pile face by treatment in a > Brush pile fin-
ishing machine (application of lustre-enhancing prod-
ucts combined with beating, brushing and steaming).

Brush pile finishing machine (waxing and lus-
tring machine). Pile fabrics are run though the machine
with the back side against a heated cylinder and the pile
side is pressed against polishing rollers rotating at
higher speed in the counter direction to the fabric pas-
sage, as a result of which a sustained ironing effect is
imparted to the pile (see Fig.). The polishing rollers
consist of steel centres covered with wool felt. The pol-

o
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Fig.: Typical twin finishing roller brush pile finishing machine.

Buckskin

ishing effect can be varied by the application of lustre-
enhancing products (molten wax or other finishing
agents) before entry to the polishing rollers. Pile align-
ment is achieved in the final treatment by steaming or
beating. Because of the risk of fabric deformation with
pressure-sensitive materials, cord fabrics should be
rolled up immediately after cooling and carefully
stored.

Brush roller application Application of finish-
ing liquors, usually in concentrated form (liquor pick-
up < 40% = low pick-up system) to textile fabrics by
spraying from a brush roller. Liquor is transferred from
aroller partially immersed in the finishing liquor to the
rotating brush from which it is thrown by centrifugal
force on to the fabric in droplet form.

Brush stencil print A cheaper Japanese imitation
of a = Yuzen printing which can easily be distin-
guished from the latter due to the absence of small
irregularities and crossovers which are so characteristic
of a genuine Yuzen printing as a result of the many
repeating stencils used.

Brussels carpet A loop-pile carpet, woven on a
Wilton loom, over unbladed wires (i.e. when the cut-
ting blade of the metal strip is absent); originally manu-
factured in Brussels. Depending on type of pile materi-
al, these carpets are described as hair or wool Brussels.

BS,

1. Bachelor of Science (USA), academic degree.

II. British Standard.

III. benzene-soluble (chem.)

IV. binary state (comp.)

BSI, abbrev. for: British Standards Institution.
— Technical and professional organizations.

BTTG Abbrev. for: British Textile Technology
Group, —> Technical and professional organizations.

Bubble coloration process Non-repeating pat-
terned effects in polygon or ring shapes (from burst
bubbles) as well as grape-like motifs are produced on
textile fabrics from dye-containing bubbles (produced
by blowing air through a pad liquor containing sur-
factant and thickening agent). The bubbles are allowed
to impinge on the back side of the fabric or they can
float on to the fabric surface (including carpeting mate-
rials). Discharge effects, as well as designs produced
by the application of Fast Colour Salts on naphtholated
grounds, are also possible.

Buckram A — Stiffened fabric, generally linen or
cotton, usually of natural colour, with good elastic re-
silience produced by impregnating a plain-weave open-
sett fabric with fillers and stiffeners. Its uses include
linings, millinery, waistbands and bookbinding.

Buckskin A suiting fabric similar in handle and
appearance to, but heavier than, a doeskin fabric, made
from fine merino wool, wool/cotton union, closely sett,
heavily milled, lightly raised and closely sheared on the
face. A distinction is made between summer and winter
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Buffer

buckskin depending on fabric weight (the latter is often
produced as a double fabric).

Buffer - Buffer solution.

Buffer solution A general term for a solution con-
taining a mixture of an acid reacting salt and a base or
an alkaline reacting salt and an acid. The pH of such
solutions is not significantly changed on dilution or the
addition of H* or OH~ ions (acids and bases). The ac-
tion of buffer solutions is based on the formation of
weak acids or bases from intercepted H* or OH™ ions.
Thus, solutions of weak acids and their salts with
strong bases, e.g. acetic acid/sodium acetate
(CH3COOH/CH3COONa), usually in equivalent ratio
or other suitable mix ratio, are used for the buffering of
H* and/or OH~ ions. Acidic reacting hydrogen salts can
also be used instead of weak acids. The same applies to
mixtures of weak bases and the salts of strong acids,
e.g. ammonium hydroxide/ammonium chloride
(NH,OH/NH,Cl). The capacity of the system to buffer
H* and/or OH™ ions is based on the example of acetic
acid and the following two reactions:

CH;CO0- + H* == CH;COOH
CH;COOH + OH- - CH;COO~ + H,O

Buffer solutions of known pH value can also be
used as comparative solutions for measuring the pH of
unknown solutions. Commercial standard buffer solu-
tions suitable for the calibration of pH meters are avail-
able which cover a range of pH values. Relevant tables
of suitable buffer mixtures for the preparation of buffer
solutions are also readily available. Mixtures of the fol-
lowing compounds are particularly suitable as buffer
solutions:

— sodium dihydrogen phosphate NaH,PO,/disodium
hydrogen phosphate Na, HPO,,

— boric acid H3BOs/sodium perborate Na,B,O; and

— citric acid/sodium citrate.

Such solutions possess the characteristic property of

changing only very slightly in pH on addition of strong

acids resp. strong alkalies since, e.g. the strong acid is

“neutralized.” An example in dyeing is the use of sodi-

um acetate which can buffer hydrochloric acid:

CH3;COONa + HCl <= NaCl + CH3;COOH

or
H* + CI" + Na* + CH3COO- == CI~ + Na* + CH;COOH

Even the dilution of a buffer solution with water,
e.g. by afactor of 10, causes no change in the pH value.
Comparative buffer solutions are required in pH meas-
urement determinations, e.g. standard acetate solution
prepared from 350 ml distilled water, 100 ml of 1N ace-
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tic acid and 50 ml of 1N sodium hydroxide: pH value of
this solution = 4,62. In a similar manner, amphoteric
substances (protein, glue, amino acids) as well as, in a
wider sense, protective colloids, e.g. as used in the dye-
ing of wool with acid dyes, in wool chlorination,
bleaching, etc., may also be regarded as buffers. Final-
ly, levelling agents with fibre or dye affinity also offer
buffering effects to some extent. > formaldehyde/am-
monium salt reactions.

Builders Substances which increase the effective-
ness of soaps or synthetic detergents (—> Syndets) by
acting as softeners and sequestering or buffering
agents. They help to retain dispersed soil in the wash
liquor and prevent redeposition. Phosphate-silicate for-
mulations, once widely used, have now been restricted
for environmental reasons (— Eutrophication). They
have been largely replaced by - EDTA or — Zeolites,
sometimes combined with nitrilotriacetic acid. Certain
starch derivatives may also be used as builders.

Build-up behaviour of dyes A distinction is
made between build-up behaviour of dyes in printing
and in dyeing. In printing, the fact that the effective
quantity of dye applied per unit surface area can only
be determined approximately is a great handicap and
often leads to the application of excess dye. Each appli-
cation of excess dye is indicative of inefficient working
practice since, on the one hand it is a cost factor, and
also has a negative influence on subsequent processes
such as dye fixation and afterwashing on the other.
With the knowledge of dye-specific build-up curves
obtained by colour measurement techniques, a step to-
wards the better control of applied print paste quantities
has been made (Fig. 1).

The build-up behaviour of dyes is greatly influ-
enced by the:

— substrate,
— substrate pretreatment,
— print paste composition,
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Fig. 1: Example of a dye build-up curve.



— print paste application,

— drying,

— fixation,

— afterwashing of printed goods.

If these parameters are kept constant, build-up curves

are an ideal tool for the evaluation and comparison of

different dyes. From these curves it can be seen that, in
the main, dye build-up may be subdivided into 3 zones:

1. Linear build-up zone: this zone allows reliable
strength comparisons to be made between dyes. The
end-point of linear build-up provides an indication
of build-up behaviour but gives no information on
the economic build-up limit achievable.

2. Non-linear build-up zone: this zone begins with a
flattening of the build-up curve and extends to the
point where an additional quantity of dye is no long-
er worthwhile from a technical and economic stand-
point. The end-point of this zone is called the “stock
colour depth.”

3. Saturation zone: this zone begins at the point where
dye is applied in quantities above the stock colour
depth. It poses high risks with regard to, e.g.:

— poor reproducibility,

— loss of economy,

— afterwashing and colour fastness problems,

— poor product comparability in terms of strength,

shade and application behaviour.

Build-up curves provide a means for the technical and

economic evaluation of dyes. Optimum stock concen-

trations are dependent on local conditions and these
should be established accordingly.

In the exhaust dyeing of polyamide fibres for the
carpet sector, dyeing equilibrium changes as shown in
Fig. 2 if the dyeing temperature is reduced.

A comparison of the build-up behaviour of different
dyes as a function of dyeing temperature at a constant
pH of 6,0 and a constant dyeing time reveals important
differences in the behaviour of dyes with medium,
high, or very high neutral exhaustion properties and
migration properties which are corresponding very
good, average or moderate. Whilst metal-complex dyes
require temperatures near to the boil for optimum
build-up because of their high molecular weight, acid

RT type of dye

217 dyeing on PA 6.6 at pH 6 for
60 mins ,o"

=== E (pH 4))

L g

a0 60 80 100 o€
Fig. 2: Effect of dyeing temperature on dye build-up.

Bulk development

dyes already exhibit rapid build-up behaviour from
40°C which, from 80°C, can already change gradually
into a desorption phase. The well-known pH-selective
behaviour of acid dyes is exploited in the controlled pH
process; and is especially pronounced with dyes of me-
dium neutral exhaustion properties. Build-up behav-
iour shifts considerably if the pH is reduced from pH 6
to pH 4; a property which is exploited in the sliding pH
process.

°C
100
dyeing in 1/1 RT on PA 6.6; pH 6 ‘g
type of dye
80 ¢ MK
60 .~.~ | N
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Fig. 3: Effect of dyeing temperature on dye build-up.

As shown in Fig. 3, the conditions required to
achieve a 1/1 standard depth are different for the 3
types of dye selected. The E-type dyes, with medium
neutral exhaustion properties, require a dyeing time of
60 min. at 60°C, whilst the N-type require 120 min. and
the metal-complex dyes can only be applied in practice
at temperatures of 80°C and above. The situation
changes if polyamide-6 is used as substrate instead of
polyamide-6.6; in this case, exhaustion increases so
that, e.g. the E-type dyes build-up to 1/1 standard depth
within 10 min. at 60°C.

Built soaps — Syndets.

Bukhara carpets Extremely fine hand knotted
carpets made chiefly by nomads of the Turkoman tribe
of the Tekkeh who live on the Trans-Caspian steppes.
The motif used for Bukhara carpets is by far and away
the best known of all those used for decorating oriental
carpets, i.e. the Gul, which means rose in Persian. It is
an octagonal motif with slightly rounded angles. Typi-
cal motif colours are blue, black or, more rarely, green
with red and orange. The band between the outer edge
and the central motif is wholly in ivory or alternating
ivory and light red. The ground and border colour is
almost always red, but in different shades, ranging
from violet to orange. Wool warp and weft. The weft
thread is very fine and is invisible even when used dou-
ble. The pile is also in wool of excellent quality; soft,
silky and hard-wearing. The quality of the wool is, in
fact, one of the reasons why Bukhara carpets are so fa-
mous. The Persian knot is used with a very high density
of between 350 000 and 600 000 knots per m2.

Bulk development The development of bulk in
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Bulked Yarns

HB yarns (— Textured yarns) of polyamide, polyester
and polyvinyl chloride fibres either continuously, in
hank form, super packages or as knitted fabric. The aim
is to produce maximum bulk in textured or latent crimp
yarns or in fabrics made therefrom. The essential condi-
tions are heat, lubrication, movement, and the absence
of tension. Bulk development may be accomplished
during wet processing or may be a separate operation
such as hot air tumbling, steam-injection tumbling or
drycleaning.

Bulked Yarns — Textured yarns.

Bulking plants Used for the continuous bulking
of HB yarns (high-bulk yarns). Bulk development is
achieved by means of saturated steam, superheated
steam or hot air.

Bulk/volume in textured yarns Filling capacity
of a = Textured yarn per unit of weight (mass) meas-
ured under defined conditions.

Bulletproof vests Intended to provide the wearer
with protection against small arms fire. They are of
lightweight construction to afford maximum wearing
comfort over long periods and provide protection
against small to medium calibre bullets. Fabrics made
from aramid fibres are mainly used, which offer the
greatest degree of safety and the possibility of joining
fabric layers together and producing combinations with
thin sheets of hard material to give flexible laminates
combined with the water repellency of aramid fibres.

Bump yarn Coarse, thick cotton yarn (sized) pro-
duced from cotton waste by the condenser yarn process.
Frequently used for ground warps in carpet manufac-
ture.

Buna rubbers Synthetic rubbers developed origi-
nally by Harries resp. Mathews and Strange as far back
as 1910 and manufactured (at first in Germany by
BASF) by polymerization of butadiene with finely di-
vided sodium as catalyst (hence the name Buna, de-
rived from the abbrev. of Bu + Na used as a trademark)
for which the viscosities were given as attached num-
bers (so-called “number buna”). Further development
by Bayer and the introduction of emulsion polymeriza-
tion (1929, Bock and Tschunkur) led from these types
to so-called “letter suffix buna”, i.e. Buna S, SAR (—
Styrene-butadiene rubber) a copolymer of butadiene
and styrene as well as Buna N, NBR, GR-N (— Butadi-
ene-acrylonitrile rubber), or nitrile rubber, a copolymer
of butadiene with acrylonitrile. As a result of further
process modifications, e.g. the development of Ziegler-
Natta catalysts and the use of other monomers for copo-
lymerization (e.g. isoprene) etc., a whole variety of
buna types (also in latex form) became available with
optimum suitability for different applications. Uses:
similar to natural rubber; especially for container lin-
ings; seals; swell-resistant printing rollers; protective
coatings etc.; laminating; coating; foam rubber, etc.

Bundesmann test A test used to determine the
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water repellency of fabrics by means of the Bundes-
mann Water Repellency Tester in accordance with DIN
53 888. — Water sprinkling apparatus Pfersee.

Bundle pack Method of packing yarn in hank
form. In the English numbering system, 1 bundle = 10
Ibs (10 English pounds = 4.536 kg). In metric number-
ing, 1 bundle = 5 kg. (—: Skein, Hank). Bundle pack
variant units are usual to some extent. Bundle packs are
produced in a bundle press.

Bunsen burner (chem.) A gas burner consisting
of a tube with a small gas jet at the lower end, and an
adjustable air inlet by means of which the heat of the
flame can be controlled (air/illuminating gas mixture);
used as a source of heat for laboratory work.

Buntal This — Palm fibre is made from stalks of
the unopened leaves of the Buri palm of the Philippine
Islands. It is a light fibre used to make hat braiding.

Bunte salt Formed by the sulphitolysis of
cysteine in wool:

(W)—s—5s—W) + NaHSO;
< (W—$—50,—0Na + (W—sH

Bunte-salt Cystein

Bunte salt dyes, are a special group of sulphur
dyes which, due to transformation of the mercapto
groups into thiosulphato groups, are converted into a
soluble form which has no affinity for cellulose. How-
ever, the addition of barium hydrosulphide during dye-
ing causes a gradual reverse transformation to take
place into a form having affinity for cellulose.

The term has also been applied to a type of reactive
dye for wool, which contains alkylthiosulphato groups.
It has been postulated that these dyes attack cysteine
groups when applied to wool and the asymmetrical di-
sulphide formed largely disproportionates into sym-
metrical dye disulphides which are relatively insoluble.

Bunting A soft, flimsy, loose-textured, plain-
weave cloth most frequently used in flags. Bunting was
originally made from cotton or worsted yarns, but to-
day’s flags are made primarily from polyamide or
acrylic fibres.

Burette Apparatus for measuring the quantity of a
liquid or gas in a chemical operation. In volumetric
analysis the burette generally consists of a vertical
transparent glass tube graduated in fractions of a milli-
litre provided with a glass stopcock or rubber tube
pinch-cock at the lower end, by means of which the
amount of liquid which is allowed to flow from the
graduated tube may be controlled. Used for — Titra-
tion.

Burette test Used for testing small fabric speci-
mens to determine the effect of waterproof/water-repel-



lent finishes. The lower end of a — Burette, or metal
cylinder is sealed with a small specimen cut or stamped
out of the fabric to be tested. A water column of prede-
termined height is then allowed to act on the test speci-
men for a specified period of time.

Burgundy pitch — Colophony.

Burling iron Tweezers used in — Slubs.

Burning A — Combustion related process. —
Burning behaviour of textiles.

Burning behaviour of textiles — Pyrolysis, i.e. the
destruction into breakdown products by heat, is the first
stage of every burning process. Not only does the fabric
itself burn but so too do its pyrolysis products, and this
determines the burning behaviour. The oxidation of
these products develops either sufficient or insufficient
heat to pyrolyse more of the material, i.e. to support the
burning or to allow it to die out, i.e. the endothermic
pyrolysis needs to be supplied with heat from the exo-
thermic oxidative burning. Volatile flammable gases
are produced on pyrolysis of the substrate and they rise
into the flame through the preheating zone and provide
new fuel for the flame (Fig. 1).

The energy balance for the burning process (Fig. 2):
1. Energy is required for

— heating the fibre to the pyrolysis temperature

(melting processes with thermoplastic fibres),

— the pyrolysis reaction,

— evaporation of the pyrolysis products,

— heating the breakdown products to the ignition

temperature,

— compensation for the heat lost to the surroundings.
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Fig. 1: Model of the stationary state of burning and pyrolysis
in the burning process of textiles. The endothermic pyrolysis
is supplied with energy in the form of heat from the oxidative
exothermic combustion. In pyrolysis of the substrate volatile
flammable gases are produced which rise into the flame
through the pre-heating zone and provide new fuel for the
flame.

—— > = combustible gases; - - - > = heat transfer.

Burning behaviour of textiles

HEAT OF
COMBUSTION
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Fig. 2: Diagram of ignition of textiles (steady state).
Sn; cal = total of the heat energy taken up or given up in the
individual phases.

2. Energy is produced by

— exothermic reaction of the breakdown products.
If the heat of combustion of the fibre is compared with
this energy balance, the value obtained relates to the
rate of propagation of combustion in this system. (see
Table).
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fibre E® €5 | 2€n
material 82 EQ 8 ) 8
cotton 16,3 860 350
wool 20,5 680 325
polyamide 33,1 875 390
polyester 23,9 700 390
polyacrylonitrile 31,8 850 250
polypropylene 46,5 840 375

Tab.: Burning behaviour of textiles.

Factors which promote the rate of propagation of

combustion of textiles:

— rate of the pyrolysis reaction,

— the melting behaviour of the fibre material,

— the oxygen requirement of the decomposition prod-
ucts during burning,

— the weight per unit area of the material,

— the nature of the surface,

— the fit of clothing (tight or loose),

— the number and nature of the layers of under and
outer clothing,

— finishes (e.g. oil-containing preparations).

The effect of dyes is of minor importance in this con-

nection. It is possible that they (e.g. metal complex

dyes) may occasionally have a significant wicking ef-

fect, which does not significantly increase the rate of

propagation however.
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Burning properties

If an organic material is heated, it decomposes at a
definite temperature into gases that burn, i.e. combine
with the oxygen of the air with a flame, if they ignite
spontaneously or a source of ignition is available. Thus
cellulose decomposes into low boiling flammable alco-
hols and ethers which are oxidised in the presence of
oxygen (from the air) to carbon monoxide and/or diox-
ide and water. This releases energy which heats up
more cellulose and the process is continued. If the
amount of energy released in this process is greater
than the energy necessary to heat and destroy, the burn-
ing accelerates. On the other hand, if it is smaller the
flame goes out. In the first case the material is readily
combustible and in the latter case it is difficult to burn.
If the combustion proceeds uniformly, the material
burns normally. The change in burning behaviour of a
particular material is obviously blurred. Division of
materials into different grades of combustibility applies
only at normal ambient temperatures i.e. for burning
the original phase. If the temperature of the surround-
ings increases sharply all the combustible (organic)
material is destroyed and a flammable gas mixture is
formed. Fire spreads rapidly in this phase, flashover
occurs. The rate of combustion of a flat textile material
increases with:

— alteration of the spatial disposition from horizontal
to vertical,

— increase of the inner volume,

— change in construction from single layered to
multi-layered (particularly with thermoplastic fi-
bres).

Below, several variables are set out that have been

found from experience to affect the burning behaviour

of textile products:

— the structure and the nature of the surface,

— the fibre material,

— preparation, finishing, dyeing,

— soiling,

— arrangement in use,

— combination of textiles,

— the ambient conditions,

— heat conduction.

Properties that characterize the burning behaviour of

products can be listed:

— flammability,

— the rate of spreading of flames,

— the development of heat,

— shrinkage and melting,

— the development of smoke,

— the formation of toxic gases.

In testing and evaluating the burning behaviour of tex-

tiles, the following variables are important:

1. Minimum ignition time: the time that is required to
ignite a test sample of the textile material under de-
fined conditions, i.e. to produce persistent self-sup-
porting combustion.
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2. Burning time: also known as the after-burn time or
the after-burn period, i.e. the time over which the
test sample continues to burn independently after
ignition and removal of the source of ignition.

3. Rate of flame spread: the distance that the flame
travels on the burning test sample in unit time. It
should be noted that this variable depends largely on
which section the burning is timed over.

4. Glow time: also known as after-glow time or after-
glow period, i.e. the time over which the material
continues to glow after the the flame goes out or the
source of ignition is removed.

During the burning process an equilibrium (steady

state) is set up between oxidation (combustion) at the

solid/gas phase boundary and pyrolysis (in the solid
textile material). Oxidation with a supply of air is exo-
thermic and supplies heat energy into the textile materi-
al among others, during which endothermal pyrolysis

(destruction in the absence of oxygen) produces flam-

mable gases (and tarry residues). These gases rise into

the flame and feed it with flammable material.

Burning properties These include all the physi-
cal and chemical changes which take place in materials
subjected to the action of fire. The most important
burning properties of a selection of textile fibres are
listed in the Table in the order of their limiting oxygen
index (— LOI value) and corresponding heats of com-
bustion which are relevant to the important maximum
flame temperatures and pyrolysis temperatures.
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polyacrylonitrile | 18,2 | 31,8 | 465-530 235-320
cotton 18,4 | 16,3 255 |does not melt
triacetate 18,4 - | 450-520 293
2.5 acetate 18,6 - | 450-540 255
polypropylene 18,6 | 46,5 570 164-170
viscose 19,7 | 16,3 420 |does not melt
polyvinyl alcohol | 19,7 - — | does not melt
polyamide 20,1 | 33,1 | 485-575 160-260
polyester 20,6 | 23,9 | 485-560 252-292
wool 25,2 | 20,5 | 570-600 |does not melt
modacrylic 26,8 - - 160-190
aramids 30,0 - - | soft from 316
polyvinyl chloride| 37,1 | 21,4 - 100-160

Tab.: Properties of various fibres relative to burning behaviour:

Burning tests for fibre identification A qualita-
tive analytical scheme (according to Agster) for the
identification of unknown fibrous substrates by observ-
ing their burning behaviour, having regard to flame,
smell and residue (see Table).



odour burning behaviour, | fibre material
residue
odourless asbestos remains mineral fibres
unchanged, glass (asbestos, glass
fibre melts to form | fibres)
pearls
like burning quickly burns away, | vegetable fibres
paper whitish grey ash (cotton, flax,
hemp, viscose
and cupro
fibres)
like burning slow burning, ash animal fibres

hair first of all bubbly-
coal-like, later
whitish grey; ash
skeleton with
weighted natural
silk

(wool, natural
silk, regenerated
protein fibres)

acidulous burns rapidly, first | acetate
(vinegar) of all small molten

balls, later whitish

grey ash
pungent, liquates, does not | polyvinylchloride
irritating to the | continue to burn
point of outside the flame,
provoking smoky, white
coughing (HCI) |smoke drifts after

quenching, black,

brittle residue
faintly like liquescent at first, polyamide
burning hair, then burning,
not pungent continues to burn

outside the flame,

not smoky, vitreous,

yellow to brown

thready melt
unpleasant, liquescent and polyurethane
like mouse burning, continues
droppings to burn outside the

flame, not smoky,

hard, brown

residual melt

sweetish and
aromatic

at first liquescent,
then burning,
continues to burn
rapidly and smokily
outside the flame,
black, brittle residue

polyacrylonitrile

sweetish and
aromatic, not
pungent

at first liquescent,
then burning,
smoky flame, does
not continue to
burn outside the
flame, vitreous,
yellow-brown,
thready melt

polyester

like burning at first liquescent,
paraffin candles | then burning,
continues to burn
outside the flame,
light brownish,
brittle residue

polyethylene

like burning liquescent, does not | polypropylene
paraffin candles | burn, white smoke
drifts, yellowish
brown melt

like burnt sugar |liquescent, then
rapidly burns away
even outside the
flame, not smoky;
light brownish
brittle residue

polyvinyl alcohol

Tab.: Burning tests for fibre identification.

Burning time > After-burn time.

Burn out lace — Burn out styles.

Burn out printing (devoré printing) The process
of printing a design on flat fabrics composed of differ-

Burn-out velvet

ent fibre types with a paste containing chemicals capa-
ble of dissolving or destroying one of the fibre compo-
nents. Fabrics resembling lace have been produced in
this way for shirtings and other fashion articles.

As shown in the Table, sodium dihydrogen phos-
phate is a virtually universal burn out agent for fabrics
containing fibre mixtures with polyester. Aluminium
sulphate also gives good results when favourable con-
ditions exist with regard to the substrate structure and
composition. The considerably more aggressive sodi-
um dihydrogen phosphate can even be used successful-
ly on woven and knitted fabrics produced from yarns
composed of intimate fibre blends. Sodium dihydrogen
phosphate cannot be used on fibre mixtures containing
polyamide, however. In these cases, aluminium sul-
phate must be used, preferably on core-spun yarns. Sul-
phuric acid is used as an extremely aggressive burn out
agent (for the all over process). Sodium hydroxide so-
lution is used to burn out the wool/silk components in
mixtures with polyester or polyamide; protein fibres
are broken down hydrolytically under conditions of
high pH which results in their complete removal.

aluminium | sodium caustic benzoic
sulphate | hydrogen soda peroxide
phosphate

cotton + + - -
viscose + + - -
linen + + - -
polyester - ) ) -
polyamide - + -) -
triacetate - + =) +
acetate - + ) +
wool - - + -
silk - - + -
fibre is: + destructible, - resistant, (-) partially resistant

Tab.: Burn-out agents and fibre materials.

N

Burn out styles (devoré styles, a jour effects,
chemical embroidery). These styles are produced on
fabrics composed of different types of fibres by the (lo-
cal) action of chemicals capable of destroying a selected
fibre followed by its subsequent removal. The effects
include all-over or printed open-work designs on blend
fabrics or burn out lace produced by machine embroi-
dery on a subsequently burnt out base fabric of a differ-
ent fibre type and — Burn out velvet effects. The sim-
plest example is a mixture of silk and cotton or viscose.
In this case, aluminium sulphate or chloride is used to
carbonize and dissolve out the latter component (by sat-
uration, mild drying, heating, final brushing out). With
acetate/viscose mixtures the latter is dissolved out by
boiling alkali. A treatment in cold 70% sulphuric acid
can be used to dissolve out the cotton in polyester/cot-
ton fabrics (with no effect on the polyester).

Burn out velvet (velours dévorant). Velvet fabric
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Burnt alum

with designs produced by fibre-selective chemical burn
out action. = Burn out styles.

Burnt alum — Aluminium potassium sulphate.

Burnt farina (roasted starch) = Dextrine.

Burnt gas fumes, colour fastness to - Colour fast-
ness to atmospheric contaminants; burnt gas fumes.

Burnt magnesia Magnesium oxide.

Burnt-out embroidery A machine embroidery
technique producing fabric comprising embroidered
motifs in accordance with DIN 6000. This embroidery
technique creates simulated true lace. Embroidery is
applied to a base material (paper or linen cambric). The
embroidered motifs are linked by the required number
of cross-over stitches so that the subsequent burning-
out of the base material produces lace material (or mo-
tifs) in the form of piece goods. The embroidery ma-
chines are of the two-thread type and the density of the
stitches determines the nature and plasticity of the lace.

Burr removal - Carbonizing.

Bursting strength Defined as the multi-direc-
tional resistance to rupture of a circular fabric speci-
men. Testing of flat materials (textile fabrics, paper,
films, etc.) is carried out under two-dimensional stress
by applying a load perpendicular to the test surface.
Both the effective pressure at the moment of bursting in
N/cm (bursting strength) and the bulge-height in mm
(bursting distension) are measured.Test specimen sizes
are 10 or 100 cm?. The test gives a useful indication of
material serviceability with regard to wearing perform-
ance resp. wear and tear.

Bursting strength tester Apparatus or instru-
ment for the determination of — Bursting strength.

Burst stitch damage Faults occurring in mak-
ing-up (significantly more serious in the case of sol-
vent cleaned fabric) especially with wool and wool/
synthetic double jersey fabrics. Cause: fibre punctur-
ing by needle points during sewing, stitches bursting
due to the use of needle sizes unsuitable for the fabric
density, or synthetic fibre yarn melting. Soft finishes
(solvent type) are suggested as an effective counter-
measure.

Butadiene,
— Dienes:

represents the simplest example of the

CH,=CH-CH=CH,

Butadiene is the starting material for the manufac-
ture of butadiene rubbers (— Buna rubbers).

Butadiene-acrylonitrile rubber, synthetic rubber
consisting of a copolymer of = Butadiene with > Acry-
lonitrile:

— CHy— CH=CH — CHs— CH;— CH — CHy— CH=CH —
|
CN
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Properties: Shore hardness range 40-95, good adhe-
sion to fabrics and abrasion resistance, good stability
towards acids, solvent resistance is excellent (aliphatic
hydrocarbons) to poor (aromatic hydrocarbons), good
resistance to oxidation (moderate to ozone), poor sta-
bility to sunlight and fire. In contrast to natural rubber
that starts to soften at high temperatures, butadiene-
acrylonitrile rubber hardens because of further polym-
erization. Tends to distort permanently under tension.
Machinability is more difficult because of somewhat
poorer abrasion of the material and this also applies to
adequate adhesion to fabrics. Uses: container linings,
non-swelling pressure rollers, protective clothing,
thickeners, oil-resistant hose pipes etc.

Butadiene-sodium rubber — Buna rubbers.

Butane — Saturated hydrocarbons.

Butanol (butyl alcohol), C4H9oOH. Generally
available as the primary or normal butanol. Density
0,8; b.p. 114-118°C. Colourless highly refractive liq-
uid with an alcoholic odour. Flammable (very luminous
flame). Miscible in 12 parts of water, readily miscible
with ethanol, ether, etc. Uses: excellent solvent for dyes
(especially in printing), resins and lacquers (spotting
agent); also used as a defoamer in dye liquors, etc.

Butene (butylene) —> Olefins.

Buttons Depending on the material concerned,
buttons can cause various dry cleaning problems.
Some certain types of buttons can be very expensive;
damage or loss due to dissolution can be prevented by
prior knowledge of the material composition, or by re-
moving before dry cleaning. The most important
types:

I. Buttons of mineral origin:

a) Glass buttons: resistant to all types of treatment, but
are easily damaged by knocks or blows (e.g. in a
tumbler).

b) Mother of pearl buttons: similar characteristics to
Ia; a misted appearance which may develop as a re-
sult of redyeing processes can be rectified by pol-
ishing.

¢) Metal buttons: usually made from non-ferrous met-
al, galvanized to protect from corrosion. Very sus-
ceptible to stripping prior to dyeing and to acid dye-
ing (liable to turn black or stain due to oxidation).
Prior removal is advisable.

d) Fabric-covered buttons: often with metal base,
sometimes with cardboard insert. Show similar re-
action to Ic. High risk of damage during wet treat-
ment (oxidation stains); fabric-covered buttons
should, therefore, be removed before redyeing
processes, unless they are sewn onto separate fabric
patches.

II. Buttons of vegetable origin:

a) Wooden buttons: are easily recognized. Dry clean-
ing can cause the surface to dull; washing often
causes marks resulting from the wood stain; redye-



ing almost always causes a loss in lustre. Removal

is, therefore, advisable.

b) Ivory nut buttons: used almost exclusively on men’s
outerwear, usually with artificially structured sur-
face, harder than Ila (ringing sound when knocked
together; strong impact will cause the buttons to
shatter). Surface colouring often achieved with di-
rect dyestuffs (light ground visible when back of
button is cut and dampened). Are considered to be
resistant to washing and dry cleaning.

III. Buttons of animal original:

a) Bone buttons: used on overalls, for example, gener-
ally very robust.

b) Buffalo horn buttons: can be recognized by the col-
oured annual rings or layers and transparency to
light; stability generally very good, however, the
buttons are easily deformed during dyeing.

¢) Cornungula buttons: light coloured horn, bleached
and often dyed (often irridescent) transparent, sel-
dom seen these days. Characteristics similar to IIIb.

d) Leather buttons: usually very sensitive to moisture
and heat (mark off onto light fabric), often also af-
fected by dry cleaning (chlorinated hydrocarbons),
often resulting in fabric staining or marking; thus
removal (or preliminary testing) is always advisa-
ble.

IV. Plastic buttons: made from various synthetic resins,
such as = Casein plastic (Galalith). Usually good imi-
tations of Ilc und Illc (recognizable by the ringing
sound when knocked together). Likely to become
slightly deformed and porous and lose their lustre in
redyeing processes. There are buttons of this type on
the market that are resistant to dry cleaning and others
that are freely soluble in solvents. The dissolving ten-
dency can be tested by rubbing the buttons with a rag
soaked in solvent. Experience has shown, however, that
this precautionary measure is unreliable, because dur-
ing dry cleaning the buttons are subjected to the solvent
in question for a much longer period, during which
time dissolving and stickiness of the surface (so-called
syrupy buttons) may occur . In case of doubt, therefore,
removal is advisable.

Butt seam sewing machine Serves to compen-
sate differencies in elongation (= smooth seam), chiefly
used in front of the entry of stenters, calenders, pad-
ders, raising and shearing machines, and also for stitch-
ing fabric into a tube for washing and dyeing. Industrial
sewing machines for butt sewing of fabrics without
overlapping. The seam is flat and can be undone by
simply pulling the thread.

Butyl — Alkyl.

Butyl alcohol — Butanol.

Butyl benzyl phthalate (BBP) > phthalates.

Butyl cellosolve — Ethylene glycol monobutyl
ether.

Butylene — Olefins.

By-pass

Butyl glycol — Ethylene glycol monobutyl ether.

Butyl rubber (isobutylene-isoprene rubber). Syn-
thetic rubber obtained by copolymerizing isobutylene
and isoprene. Properties: good fabric adhesion and abra-
sion resistance. Good to excellent resistance to acids but
generally poor to solvents. Excellent resistance to at-
mospheric ozone and good resistance to sunlight. Poor
fire resistance. Uses: for seals and coatings. Less perme-
able than natural rubber and used in tyre inner tubes.

Butyric acid (n-butyric acid; butanoic acid; ethy-
lacetic acid; propylformic acid) C;H,COOH. Occurs as
an organic fermentation product of butter and animal
milk fats. Colourless liquid with a penetrating and ob-
noxious odour. Strong irritant to skin and tissue.

Butyrolactam (2-pyrrolidone). Uses: a monomer
for the manufacture of polyamide-4, starting material
for - Polyvinylpyrrolidone (dye-stripping agents, ad-
hesives, binders).

Butyrolactone A — Lactone (intramolecular cy-
clic ester) used as an intermediate in the manufacture of
textile and dyeing auxiliaries.

H,C —— CH,

Bw — Cotton, ~ Standard abbrev. for textile fibres,
according to DIN 60 001 until 1988. From 1991 — CO.

By-pass A system for directing flow around a fix-
ture, vessel, connection or pipe, instead of through it,
controlled by means of valves. In stenters e.g. (see Fig.),
the overdrying or oversetting of fabrics as a result of
short duration stoppages can be prevented by a by-pass
control system. In the event of a machine stop, the air
flow is immediately diverted from the fabric to the heat
exchanger without interrupting the air circulation cycle.
On restarting the machine, full air flow and temperature
conditions on the goods are immediately restored.

Fig.: By-pass (no. 4) in the classic-flow-stenter from
Briickner

1 = fan; 2 = distribution of air to upper and lower nozzle;
3 = throttle valve; 4 = by-pass-system; 5 = nozzles;

6 = exhaust air out-let; 8 = gas burner; 9 = filter screen.
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By-product level

By-product level In dye synthesis, by-products
are formed in addition to the desired dye. If these are
not removed before sale of the finished product, the re-
sultant by-product level can give rise to problems in
subsequent dye application. Example: the following
disperse dye

(0]
l

CH;CH,0—C—CH
OZNO N=N N
N
HN
|

CH,CH,0 —C—CHj
|
o)
o=cC

has a rating of 5 in the multifibre strip wash test (at 1/1
standard depth). However, if the dye contains only
0,4% of the following by-product based on 100% of
dye exhausted from the bath,

_CH:CH,OH
OZNO —N N

N
CH,CH,OH
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which actually corresponds to a 0,008% dyeing of this
product, the wash fastness of the entire dyeing at 1/1
standard depth is then reduced to a rating of only 1-2.

Byssinosis An industrial respiratory disease
among workers in the vegetable fibre industry (princi-
pally cotton) which takes the form of a feverish bron-
chitis, often characterized by chest tightness on return-
ing to work after a period of absence. It is not the fibre
itself which is responsible for Byssinosis but the = En-
dotoxins contained as impurities in the fibre dust. At-
tempts to free the raw cotton of endotoxins before spin-
ning by washing or lye treatment have proved to be un-
economic and spinnability is considerably impaired.
Similarly, attempts to remove the endotoxins by treat-
ment of the cotton with steam or various chemical va-
pours have met with little success.

Byssus silk > Mussel silk.

Byte A fixed number of bits (now almost always
8 bits) that can be handled and stored as a single unit of
data in a computer.



G,

I. abbrev. for Celsius, as in temperatures expressed
in °C (degrees Celsius).

II. symbol for = Carbon.

¢, prefix for > Centi (hundredth), or 102, e.g. as
in cN/tex.

CA,

I. > Acetate fibres (2!/2), —> Textile fibre symbols
according to DIN 60 001 T4/08.91.

II. - Hemp, standard abbrev. according to the —
EDP Code (— Textile fibre symbols).

CA* — Acetate fibre deacetylated (saponificated).

Ca, symbol for — Calcium.

Cabinet steamer A cabinet-type steamer set up in
various ways for the steaming a) of vigoureux or tops
printing (in steam boxes or drawers, max. 1.25-1.5
bar); b) when pleating (material hanging).

Cabinet steam finisher Steam finisher for the
batch steam treatment of outerwear in textile cleaning.

CAD in textile printing The colour management
in a print shop consists of the engraving section and the
coloration section (Fig. 1).
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Fig. 1: Processing a design scanned on to a monitor screen
(CAD) and printing screen (laser) and printing paste
creation (Stork).

A CAD system (Computer Aided Design; > Com-
puter application in textile finishing), with the help of a
scanner, takes in the design which is to be modified in
terms of shape and colour, to enable on screen working.
The laser engraver and the colour kitchen are then also

connected to the CAD system. However, this requires a

special system configuration in textile printing. Here,

the route of on-line printing is being developed by all

suppliers, i.e. computer-controlled patterning and col-

ouring, including colour formulation and printing of

patterns and colour designs on paper or fabric, auto-

matic colour kitchen, pattern printing units equipped

with production parameters, right down to reproducible

production on the printing machine.
With the CAD system, two fundamental aims are

pursued:

— supporting the patterning and design department in
the development of fashionable designs, and

— providing design and production data for faster con-
version of production for designs which have been
developed.

The aim is to support the pattern designer and to reduce

the number of rejections. The representation of draft de-

signs on screen or by means of printouts allows early

submission to the client, and agreement with the partners

on the fine details of the draft designs. The following

factors have a positive effect on the design and produc-

tion process:

— reduction of routine activities,

— shortening of planning and processing phases,

— easier execution of modifications,

— utilisation of older designs with new colour schemes,

— faster realisation of customers’ wishes and ideas,

— faster presentation and market presence with fash-
ionable designs,

— archiving of patterns and colour designs which have
been used and designed,

— comparison and pre-selection of draft designs with-
out production on the sampling table,

— automatic creation of technical documents and pro-
duction specifications,

— Dbetter monitoring,

— cost reduction in the design department and in the
production of colour designs,

— consideration of in-house specifications and stand-
ards in the development process.

In order to achieve these aims, a program package with

the following modules is required:

— colour management,

— management of stencils and designs,



Cadoxen solution

— coloration,
— processing of models and studio pictures,
— production of design and production documents in-
cluding control data for textile machines.
Since CAD systems are intended to achieve not just a
visual support in pattern design work, but also to ad-
dress extensive administrative work, aspects of quality
assurance and presentation tasks, the choice of a robust
hardware platform with connection options to existing
data processing facilities, connection options for stand-
ard peripherals and a step-wise construction of the sys-
tem is necessary. In order to store large amounts of
data, such as is generally necessary with the various
stencils of a pattern design or numerous pattern designs
which are in production or development, large storage
capacities are required, in particular also to enable stor-
age of older collections.
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Fig. 2: System configuration CAD textile printing.

Fig. 2 illustrates a typical system configuration.
With this, the print sequence of colour separations can
be displayed, taking into account the current colour of
the respective stencil. Within the program module, dif-
ferent colour designs of the same pattern design can be
coloured in. Up to 9 colour designs can be shown on the
screen simultaneously, depending on the size of the pat-
tern design or the pattern repeats, in order to construct
harmonious colour sequences or colour-matched col-
our designs on the screen. The pattern designs can be
laid over different fabrics. The structure of the woven
fabric, which has been built-in or read-in via a scanner,
appears clearly, so that for example the effects of fancy
textures or jacquard weaves become visible as part of
the design. After completion of the various colour de-
signs, production documents can be printed out on a la-
ser printer for the sample table. The colour designs
themselves can be printed on a colour printer. The arti-
cle master data can be sent to the computer. Coloured
samples can be scanned in with the aid of a scanner and
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displayed on the monitor. Via an automatic colour re-
duction program, the multitude of colours can be
reduced to a number of printable colours. In stages, the
user can examine at what number of colour separations
an interesting, graphic motif can be obtained. At the
same time, the results of different reduction stages can
be shown on screen.

Cadoxen solution contains 5% cadmium,
28-30% ethylene diamine and 0.5 mole caustic. Uses:
1. Determination of — Fluorescent brightening agents

on cellulosic materials.

2. Determination of the cellulosic content in cellulose/
synthetic fibre mixture yarns (especially cellulose/
polyvinyl alcohol).

Cake dyeing Dyeing of synthetic, viscose, ace-
tate and triacetate filaments on — Pack system dyeing
machines with cylindrical material carriers or creel sys-
tem dye tubes. Problem: levelness, through-dyeing;
partly due to swelling of the material. Cake dyed mate-
rial is usually made into multicoloured products; high
wet-fastness requirement.

Calcined Synonymous with anhydrous. Salts des-
ignated as “calc.” (e.g. sodium sulphate and sodium
carbonate) have lost their pure water content through
heating or roasting (calcining). For practical applica-
tions, this results in correspondingly greater efficacy
with the same salt amounts for the “calcined” salt qual-
ity, i.e. smaller amounts of this are required. Compari-
son ratios are usually stated for the individual salts.

Calcite Chemically pure — Calcium carbonate in
the form of sharp-edged crystals. When deposited on
textiles they exert a destructive “abrasive” action.

Calcium (Ca), a soft, silvery-white metal, stable
in air, very reactive, most important member of the
— Alkaline earth metals with their typical properties;
atomic weight 40. In water the calcium ion forms salts
which are soluble (bromide, chloride, iodide, nitrate),
sparingly soluble (sulphate) and insoluble (phosphates,
with decreasing hydrogen ion concentration resp. in-
creasing pH).

Calcium acetate (acetate of calcium),
Ca(CH;3C0O0),-H,O; MW 176. Uses: for silk dyeing
(addition to calcium-deficient water, freedom from iron
is required) and water-repellent impregnations.

Calcium carbonate (carbonate of lime, chalk),
CaCOj; white crystals or powder; MW 100; density
2,72. It is very slightly soluble in water containing car-
bon dioxide (0,14 g/l at 25°C). It acts (as a “base”) by
neutralizing acids with the formation of water-soluble
calcium salts. Uses: in wool dyeing (production of pas-
tel shades), alizarin red dyeing, naphthol dyeing (neu-
tralization of acidic baths), removal of hair from leather
skins, building industry, cleaning agents, chalk, putty,
etc.

Calcium content of cotton This results from
compounds which are stored during fibre growth. De-



pending on the provenance, the calcium content of the
ash fluctuates between 1.18 and 3.99%, which corre-
sponds to 0.06—0.24% calcium in relation to the cotton.
Higher values can be attributed to artificial irrigation,
the use of fertilisers containing calcium (e.g. lime-ni-
trogen), treatment of the cotton with herbicid