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abrasion resistance
Martindale, 31-33. 82
Stoll, 82
acid dyes, 208-213
equalizing, 46, 52, 53, 59, 83. See also
levelling
fast (half-milling), 53, 211
milling, 53, 212
supermilling, 53, 54, 58, 59, 209
acid hydrolysis, 6, 8, 27, 30, 301. 316
adsorption
of dyes, 50, 56, 59, 67, 68
of ions, 4448
rate, 46, 47, 51-69
of water, 44
affinity of dyes, 47-56. 65-68
aftertreatments to improve wetfastness,
93, 94
alanine. 4, 8. 11-13, 17
Albegal B, 266, 276
effect on dye uptake, 261
Albegal Plus, 243
Allworden reaction, 19-21
a-bromoacrylamido dyes, 253-256
a-helix, 8, 13, 24-26
a-Kkeratin, 3. 8, 360
alternative approaches to permanent hair
dyeing, 369-375
benzoquinoneimine, 371
indicant, 371
mdo dyes, 367-372
Knoevenagel condensation, 371, 372

latent pigments, 372
methine dyes, 370
nanoparticles, 372, 373
oxidation of tyrosine to melanin, 374
reactive dyes, 373
solubilised vat dyes, 371
stabilised diazonium salts, 370
1,2, 4-trihydroxybenzene, 369, 370
amination of cellulosic fibres. 303-305
amino acids, 4-8, 13, 18, 23, 24, 29
arrangement in wool, 8
composition of wool components, 4,
il 17
reactive dye sites, 285-287
amphoteric nature of wool, 4446
ancillary agents, 99-126
anthraquinone dyes. 52, 206
antifosting agents, 95
use in cold pad-batch dyeing, 275
antioxidants, 152
antiprecipitants, 89
antiselting agents, 95, 96, 116-120
Basolan AS, 119
chemistry of setting, 116118
dyebath pH and setting, 119, 120
hydrogen peroxide in dyebaths,
118-120
measurement of set, 117
N-naphthylmaleiimide. 120
reactive dyes and setting, 276-279
sodium maleate, 119
arginine, 4, 8, 12, 13, I8, 150
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arylating agents, 120-126
application with disperse dyes,
124-126, 341
benzoic anhydride, 121
FAA 200, 123-126
fibre-protection properties, 126
asparagine, 5-7, 12, 17
aspartic acid, 4, 6-8, 10-13, 17, 18, 24,
30,33
auxiliaries in wool dyeing, 75-97
amphoteric. 80, 81. 87, 88, 92, 95, 260
anionic, 76-79, 84-89, 94
cationic, 77-81, 85-93
nonionic, 78-80, 85-95
surface activity of, 76
azo dyes, 52, 206, 207, 215, 221

Basazol dyes, 283
BASE, 118, 335
Basolan ASA, 119, 335
Basolan AS-B, 119
Basolan DC, 105
Basolan F, 104
B-keratin, 19, 22
bilateral segmentation of wool, 26
bleaching, 138-145
activated, 143
bio-bleaching, 142
brightness (Y), 133-135. 137
catalytic, 144
double. 140
dyebath, 140, 141
full, see bleaching, double
novel methods, 144
oxidative, 138, 139
pigmented wools, 140
reductive, 139
stabilizers, 138
using ultrasound, 144
bleaching, whitening and photostability of
wool, 132155
blend dyeing. 291-356
disperse dye selection, 336
fibre protection in high temperature
dyeing, 335
wool/acrylic, 341-351

wool/cotton, 293-305
wool/nylon, 310-323
wool/polyester, 323-341
wool/polyester dyeing conditions, 334
wool/silk, 305-310

brightening agents, 81, 82

calcium formaldehyde sulphoxylate, 405
407
carbonising, 2, 100-102
acid carbonising, 100
burrs and seeds, 100
N-O peptidyl shift, 101
use of enzymes, 101-102
carpet piece dyeing, 182, 183
Briickner/Sandoz Carp-O-Roll, 183
chromotronic and Milliron jet spray
system, 183
Kiisters Fluidye system, 183
pad-steam, 182
winch/beck dyeing, 183
WRONZ Chem-set Process, 183
cationic dyes, 344-351
cell membrane complex, 15-17, 22, 24,
27-33. 62-606, 69, 359, 360, 364
delta-layer, 29, 360, 364
intercellular cement, 29
cetyltrimethylammonium bromide, 77
Cy,; fatty acid, 21, 22
chemical and physical basis for wool
dyeing, 43— 73
chemical reactivity of wool, 32«
chemical structure of wool, 5-13
chemiluminescence of wool, 149
chloracetylamino dyes, 251, 252
exhaustion/fixation properties, 261,
262
reaction sites, 286
chlorination of wool, 394-396
Chlorine-Hercosett, 80, 87. 94, 262, 396
chrome dyeing
afterchrome, 218
dyeing process, 216-218
fibre damage in, 213, 216, 224-227
low chrome, 223-225
low temperature, 226



metachrome, 217
prechrome, 217
theoretical aspects of, 219-223
chrome dyes, 206, 215, 216
chroming step, 218, 219
with sodium thiosulphate, 224, 226
chromium
effect of pH in solution, 220, 224
reduction of levels in effluent, 219,
223-225
chromophores, 121-125, 132-145, 149,
150, 257, 382
classical theories of wool dyeing,
4549
classification of dyes used for wool,
52-55
cold pad-batch dyeing, 271-275
combined dye shrink-resist, 275
role of bisulphite, 274-275
role of urea, 271
cold print batch, 420
ColorClear™, 139
colour measurement, 191, 192
correction of faulty dyeing, 92
cortex, 14-19, 22-31
cortical cells14, 16, 20, 24-31, 360
covalent crosslinks, 10
covalent bonds with reactive dyes,
251-254
coverage of skittery (tippy-dyeing) wool,
80, 83, 84, 86
crimp, 2, 6, 26, 27
cross-linking agents to fix nucleophilic
dyes, 283-285
carbodiimides, 283
2-chloro-4,6-diaminobenzene-4’-
sulphatoethylsulphone) —s-triazine
(XLC), 284, 285
hexamine, 283
triacroylamino-
hexahydrotriazine(FAP),
283
CSIRO, 91, 92,95, 118, 119, 262
cuticle, 14-23, 61-68, 358-360, 364, 384
cysteic acid, 5-11, 17-19, 67, 87, 102,
104, 118, 119, 139, 364, 395, 398
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cysteine, 3, 7, 8, 12, 33, 116, 121
cystine, 3, 5-8, 10-14, 17-23, 29, 30, 33,
116, 136, 139

damage in dyeing, 33-34, 118-120
reactive dyes and damage inhibition,
276-280
dichromate, 205, 217-221, 223-226
inhibition of exhaustion, 217
differential staining, 27
diffusion pathways into hair. 364, 386
diffusion pathways into wool, 61-66
diffusion pathways of reactive dyes,
279, 280
at scale junctions, 60-63
in the cortex, 64-66
digital printing, 412418
fabric pretreatment, 415-417
ink formulation, 413-415
machinery, 413
print fixation, 417
wash-off, 417, 418
diglycerides, 13
directional frictional effect (DFE), 16
3.4-dihydroxyphenylalanine, 363
direct printing, 399-405
dye selection and recipes, 399-402
machinery, 399
steaming, 402
washing-off and aftertreatment,
404405
discharge printing; 405-408
discharge agents, 405407
ground shades, 405
illuminating dyes, 407
printing and fixation, 407, 408
recipe for discharge paste, 408
disperse dyes. 324-326
carriers, 328-332
thermosol dyeing, 330
disulphide bonds/crosslinks, 10-12, 19,
20, 23, 32-34
Donnan
effect, 34, 46
theory of wool dyeing, 48, 49
dopaquinone, 361, 363
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Drimalan F and Drimarene R/K dyes, 253,
e TPRTS
effect on setting, 278
reaction with bisulphite, 274
drying, 183187
broadbent centrifuge. 184
Dettin centrifuge. 184
mechanical methods, 183, 184
Minetti and Rousselet-Robatel
centrifuge, 184
RF Systems radio frequency drier, 185
thermal methods, 184—186
dye aggregation, 50, 54-59
dyefastness properties
relationship with migration, 208, 209,
212
dyehouse automation, 186192
adaptive controllers, 188
beacon controllers, 188
factory management systems. 188
process control systems, 188—190
Thies eco-bloc pressure driers, 186, 187
dyeing auxiliaries, see auxiliaries in wool
dyeing
dyeing machinery. 147-203
Dylan GRB, 105

effect of chemical modification on dyeing,
66-68
effluent, 79, 81
Axium Process, 191
control in chrome dyeing, 94, 97
dyehouse, 190-191
clectron spin resonance (ESR), 149
endocuticle, 15, 19-23, 61-66, 359, 360,
364
enzymes, 6, 8, 13, 23, 24, 27-30, 64
epicuticle, 14-22, 59-62, 67, 359, 360
ethoxylated products, 78-80
ethylenediaminetetraacetic acid (EDTA),
96
eumelanin, 361-364, 374
exocuticle, 15, 61-68
A-layer, 19, 20, 22, 359, 360
B-layer, 19, 22, 359, 360

faulty dyeing
material, 83
processing, 83—85
felting, 16, 18, 21
fibre surface, 16-23
as a barrier to dyeing, 61— 63
flame-retardants, 115-116
fluorozirconates and fluorotitinates, 115
Peralana 7R, 116
sulphamic acid, 115
Zirpro process, 115
F-Layer, 14, 21, 62, 67, 359, 360, 398
fluorescent whitening
vinyls[llph()nc. sulphatoethylsulphone
derivatives. 280
whitening agent (FWA), [44, 145
of wool, 144, 145, 150
formaldehyde derivatives, 77, 89, 90
formic acid, 13, 17, 18, 24, 28-32
free radicals, 148
fulling, see milling

garment dyeing, 179-182
Barriquand Gyrobox. 180
Cosmotex rotary drum, 182
Flainox side-paddle, 179
Pellerin-Milnor rotary drum, 180-182
Smith’s drum, 182
Gilbert-Rideal theory, 47, 48
Glacial wool®, 135
glutamic acid, 4-13, 17, 18, 24
¢lutamine, 5-7. 12, 17
glycine, 4, 5, 8, 12, 13, 17, 18, 29
grease, 2

hair bleaching, 359-366, 375, 384

heat of dyeing, 50-52

heavy metal (model) dyes, 63

heavy metal staining, 14, 19, 24, 27, 28

henna, 358

Hercosett, 103, 105

high-glycine/high-tyrosine proteins, 12,
13,24

high-sulphur proteins. 12, 13, 24, 26

histidine, 4, 8, 12, 17, 150



hostalan dyes, 252, 253, 257-259
formation of vinylsulphone vs pH, 259

Hund’s Rule, 235

hydrogen bonds, 9-11

hydrogen peroxide, 131, 134. 138, 143,
144, 150, 151

hydrophobic interactions, 9, |1

hydroxylamine hydrochloride modified
acrylics, 351

hydroxylamine sulphate (HAS), 81, 82,
93, 142

hydroxyphenyl benzotriazole UV
stabilizer, 152

insect-resist treatments, 108—115
agents, 109-112
application in dyebath, 113
application in lubricant, 114
application in scour, 113
application methods, 112—115
insect pests, 108-109
Lanaguard method, 115
intercellular diffusion of dyes. 61-63
intermacrofibrillar material, 15, 17, 22.
25-27
intermediate filaments, 15, 24-27, 360
ionic bonds, 11, 34
isoelectric state, 10, 34
isoleucine, 4, 8, 11, 12, 17, I8
isopeptide bonds, 10, 30
IWS, 95, 118, 335

Karakul wool, 140

keratinisation, 10

keratinous components of wool, 11
keratins, 2, 3, 10, 11, 14-16, 23
Kubelka-Munk equation, 135

laboratory dyeing machine controllers
Mathis Univision controller, 203
Zeltex Polycolour controller, 203

laboratory dyeing machines. 192-202
Coloursmith Chroma, 195
Datacolor IR machine, 193, 195
Mathis Airboy, 198

Indlex

Mathis Colorstar, 197
Mathis Drum, 202
Mathis JFO Jet Overflow, 200
Mathis JFEP Jet Overflow, 201
Mathis Labomat BFA, 194
Mathis Turby Type T. 197
Roaches Colortech, 196
Roaches DK Atmospheric, 199
Roaches M 10 Jet Overflow, 200
Roaches M 25 Soft Overflow, 201
Roaches Rotohose, 202
Roaches winch, 199
Thies miniMaster Jet, 201
Zeltex Polycolor, 193, 194
Lanalbin APB™ 152
Lanaset dyes, 213
Lanasol dyes, 253-256, 261
aftertreatment with hexamine,
264-266
inhibition of fibre damage, 277
reaction with bisulphite. 274-275
lanthionine, 33, 95, 117, 118, 276, 301
laws of diffusion, 60
leucine, 4, 8, 11-13, 17, 18, 24
levelling agents, 77-80, 82
testing action of, 85-86
ligand field theory. 233
lipids. 3, 13, 15, 29, 62-67
loose stock dyeing, 162-166
conical pan machines, 162
effect of drying conditions, 163
effect of high liquor flow, 163
effect of stamper loading, 163
Fastran continuous method, 165
pear-shaped machines, 162
radial low machines, 162
Wronz Soft-flow, 163-164
low-sulphur proteins, 12, 13, 24, 26
low temperature dyeing, 79, 90-92
lysine, 4, 8, 10-13, 17, 24, 30, 33
lysinoalanine, 33, 276

machine washable wool, 108
colour fastness requirements, 108
macrohbrils, 25-27, 360
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matrix, 135, 24-27, 360
medulla, 14
melanin, 140, 151, 361-363, 374
melanocyte, 361, 362
melanoprotein, 361
melanosomes, 361
membrane pores, 65
merino, 1, 2, 16, 18, 22, 23, 26, 27
mesocortical cell, 24, 26
I:1 metal-complex dyes
application, 242-244
chromene, 242
fastness properties. 235, 236, 239, 242,
243, 245
mechanism of dye-fibre interaction,
244-245
Neolan, 242
Neolan P, 238, 242-244
Palatin Fast, 238, 242
preparation, 239
1:2 metal complex dyes, 239-242
application, 246
disulphonated, 240, 242, 246
dye-fibre interaction, 247
hydrophobic interactions, 247
[solan, 242, 246
Lanacron, 103
Lanasyn, 103, 242
monosulphonated, 240, 242, 247
Ortolan, 103
preparation, 240
strongly polar, 240-242
weakly polar, 239, 240
wet fastness properties, 246— 248
Metal-complex dyes, 229-250
chromium, 229, 231
cobalt, 231
colour chemistry and light fastness,
235,236
coordination chemistry, 231, 232, 245,
247
d-orbitals of transition metal cations,
232-235
dye structure, 230-232
electronic structure, 232-235
environmental aspects, 248

stereo chemistry and isomerism, 236,
237
wet fastness, 230, 239, 243, 245
methionine, 4, 10, 12, 13, 17, 18
18-methyleicosanoic acid, 13, 22
microscopy
fluorescence, 65
light, 16, 18. 24, 28, 30
scanning electron, 2, 16, 21. 31
transmission electron, 14, 19, 23-25.
28, 29, 63, 65, 66
milling, 18
modern theories of wool dyeing, 49,
50
mordant dyes., 214-216. See also chrome
and natural dyes

natural colour of hair, 360-364
natural dyes, 205, 206, 213. 214
negative dichroism, 88
noncovalent bonds, 10
nonkeratins
nonkeratinous material, 11, 26, 27
nonkeratinous proteins, 3, 11, 13, 26,
27, 33, 6466, 68
nonoxidative hair dyeing (direct dyeing),
375-386
nuclear remnants, 15, 17, 25, 26, 360

optical brightening agent, see fluorescent
whitening agent
Optilan MF dyes, 88, 211, 213 *
optimised dye ranges, 213
orthocortex, 17, 24, 26, 27
ortho-para segmentation, 27
oxidative hair coloration, 366—369
autooxidation, 370
couplers, 366-371
dihydropyrazolone, 368, 369
enzymatic oxidation, 369
oxidants, 366. 369
p-aminophenol, 366-368, 374
p-phenylenediamine, 366-370
primary intermediate, oxidation base or
developer, 366
Rubilane intermediates, 368



paracortex, 17. 24-27
pathways of dye diffusion into hair, 360
pathways of dye diffusion into wool, 61
peptide chains, 8-10, 25
peracetic acid, 11
Perachem, 116
percarbamic acid, 143
performic acid. 11
peroxycarboxymic acid, 143
perthiocysteine, 33, 117, 267
Pfeiffer-Schetty orientation, 237
phenazines, 135
phenylalanine, 4. 8, 11-13, 17. 18, 29,
136, 137, 149
pheomelanin, 362-364, 374
pH for hair dyeing, 364-369
photobleaching. 144, 146, 152
photooxidation, 148—150
photostability, 145-152
methods for improving, 151
phototendering, 148
photoyellowing, 145-148
mechanism, 148
under wet conditions, 146
physical basis for wool dyeing, 60-66
physical chemistry of hair dyeing,
364-365
piece dyeing, 178, 179
beam dyeing. 179
Thies, Then and Scholl, jet and
overflow machines, 178, 179
plasma, 67, 107, 397
pollution, 99
pesticides. including Lindane, 100
pyrethroid discharge controls. 114
polyethoxylated products, 78—80
potassium hydroxide, 21
potassium tert-butoxide, 21
pre-metallised dyes, see metal-complex
dyes
printing, 393-429
blends, 418420
burn-out, 425
cold print batch, 420, 421
direct, see direct printing
discharge, see discharge printing

Index 43

inkjet. see digital printing
Keratrans Process, 422
novel effects, 425
polymer treatments, 396, 397
preparation, 394-399
resist, see resist printing
sculptured effects, 425
steaming, criteria for effectiveness,
402, 403
transfer, see transter printing
wool/acrylic. 420
wool/cotton, 419
wool/polyester, 419
Procion dyes, 297-300, 271-273
proline, 5. 8, 12, 13, 17, 18, 150
Pseudomonas, 135

rate of dyeing, 46, 59-64, 67, 68
reactive dyes, 252-287
aftertreatment of reactive dyeings,
263-267
available wool reactive dyes, 252-253
carbamoylsulphonates, 281
effect on fibre properties, 276-281
maleinimides, 281
novel trifunctional reactive systems,
282-283
reactive cationic dyes for nylon,
318-319
reactive disperse dyes, 318, 339, 340
thiocarbamoylsulphonates, 281
Realan. Remazolanrand Remazol dyes,
252, 253
reaction of vinylsulphone with
hydrogen sulphide, 278
vinylsulphone formation in dyeing,
259
reflectance spectrophotometry, 135-137
reserving/restraining agents, 88. 89
resistant membranes, 15-17, 20, 29, 30
resist printing,
chemical resist processes, 409411
mechanical resist processes, 409, 411,
412
reactive-under-reactive resist. 412
recipe for white resist paste. 410
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resist printing (Continued )
sulphamic acid, 409-411
Thiotan WS, 412
reverse tippiness, 88
role of fibre structure in wool dyeing,
60-66

salt linkages, 11, 34
scouring, 2, 99
non-ionic surfactants, 100
Siroscour Process, 100
solvents, 100
S-cysteinyl DOPA, 362
S-cysteinyl dopaquinone, 362
semipermanent hair dyes, 375-384
acid and basic dyes, 375
anthraquinone dyes, 375
application, 383-384
cationic dyes, 382
nitro dyes, 375-383
nonionic derivatives, 381
tone-on-tone colouring, 375, 383
sequestering agents, 96
Sercurlana, 397, 401, 425, 275
serine, 4,7, 8, 12, 13, 17, 18
shrink-resist processing, 102—-108
cationic surfactant plus sulphite, 107
chlorine-resin processes, 80, 87, 94,
103. 262, 396
effect on dyeing, 103
garment form, 105-106
piece form, 106—-107
plasma, 107
potassium t-butoxide, 107
top form, 102-105
Sirolan LTD Process, 92
sodium bisulphite, 131, 139, 142, 143,
145
sodium borohydride, 139
sodium dithionite, 139, 371
sodium dodecyl sulphate, 18

sodium formaldehyde sulphoxylate, 139,

405407

sodium hydrosulphite, see sodium
dithionite

sodium thiosulphate, 94

solvent assisted dyeing, 91

spin-lubricants, 100

sterols, 13

stilbene quinones. 150, 151

structure and morphology of human hair,
359, 360

substantivity of dyes, 50, 51. 68

sunlight, 146, 148

Syntans, 77, 88

Synthappret BAP, 65, 107, 397, 401, 425

tactile properties, 3, 16
temporary hair dyes, 384-386
application, 386
colour rinse, 384
dyes used, 384
tetraacetylethylenediamine (TAED), 143
thiol-disulphide interchange, 117, 120,
276, 278
thiourea, 59
dioxide, 139, 140, 405-407
threonine, 4, 7, 8, 12, 13, 17, 18
titration curve of wool, 48
top dyeing, 158-162
bump tops, 158-161
Longclose large bump tops, 160-161
Obem Big Form machine, 161, 162
toxicology of hair dyes. 365-366
transfer printing, 421425
benzoylated wool, 424, 425
sublimation, 422-424
wet, 421, 422
trichloroacetate and trichloroacetic acid in
reactive dyeing, 267, 269-270
trifunctional ligands, 231
tryptophan, 5, 7, 8, 12, 33, 135-137, 148,
150
tyrosinase, 363, 374
tyrosine, 4, 8, 12, 13, 17-19, 29, 137, 148,
149, 361, 363, 374

UV Fast W, 152

Vigoreaux printing, 161-162
CSIRO/OMP Siroprint, 162
Sirosteam, 162

visible chromophores in wool, 136. 137.

141, 145



wet fastness properties, 77, 82, 83, 88, 90

aftertreatments to improve, 93, 94

weltabilty, 16, 21

whiteness index, 134, 137

wool colour, 132— 137
compared to other fibres, 135
heritability, 134
improvement by selection, 134
improvement in scour, 134
measurement, 132

wool protective agents. 89, 90. 95, 96,

118-120, 276-279
wool structure, |40
wool-water system, 44

X-ray diffraction, 3, 8
X-ray photoelectron spectroscopy, 22

yarn hank dyeing. 166171
Biella Fancy Yarns space dyeing
machine, 170
cabinet machines, 168
carpet yarn dyeing, 167
circular hank carriers, 169
Flainox carrier, 167, 168
Galvannin robotic handling of hanks,

[69

Index 439

hand and machine knitting yarn,
167-169
Hussong machine, 166
IWS/SWA Spraychromatic space
dyeing machine, 171
Minetti robotic handling of hanks,
169
Superba space dyeing machine, 171
Thies Hank Master, 167
yarn package dyeing, 171 178
Biko and Eisbar package centres, 172
Flainox tube-type machine, 175
Obem horizontal tube machine, 176
package preparation, 172—-174
Pegg and Thies horizontal spindle
machines, 175
press packing, 172, 174
Thies and Loris Bellini vertical spindle
machines, 175, 177
yellowing, 134-137, 145-148
non-scourable. 135
yellowness index, 133, 137, 140142,
147
yellowness (Y-7), 133-135, 137

zinc formaldehyde sulphoxylate, 139,
405407





