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abaca 81-6
anatomy of the plant 83
applications 82
cultivation 83
economic importance 82-3
fibre physical properties and chemical
composition 84-6
straw processing 84
abiotic processes 1
acetate 116, 117
Acetobacter xylinum 137, 138
acetogenesis 7
acetone 104, 327-8, 418
acetylation 417-18
acoustic diaphragms 139, 140
additives 233, 234
advanced fibres 314-15
aerobic incubations 8-9
after care see laundering
air-gap spinning 162-3
air jet processing 178-9
air-laying 185, 315-16
alanine 249, 252-3
L-alanine 267
aldehydes, fragrant 393
alginates 89-110, 278
alginate-based chitosan hybrid polymer
fibre 392
biodegradation 99
in bioengineering 105-7
chemical properties of alginic acid
93-5
chemical structure and composition
92-3
chitosan-coated alginate filament
382-3,389
as flexible substrates in medical textile-

based products 101-5
industrial applications 1001
manufacturing process 90-2
moisture properties of alginic acid-

based fibres 98-9
physical properties of alginate fibres

97-8
properties of alginate solutions 95-6
structure property relationships 96
thermal properties of alginic acid-based

fibres 99
types of 89-90

alginic acid 91, 92-3
a-~chitin 380, 382
a-helical silks 252
American soya complex 399
amide bonds 28-9
amine oxide 157, 158, 168
exothermic degradation 162
recovery 164-5
transport 161-2
see also N-methylmorpholine-N-oxide
amino acids 5-6, 249
soya bean protein 281, 399, 401
ammonia/ammonium thiocyanate solutions
368-79
amorphous regions 2
amylases 142
analytical methods 17-24
anaerobic incubations 8, 9-11
angiogenesis 102
animal fibres 2767
chicken feather fibres 277, 333, 403
nonwovens from 332-3
see also chitin; silk; spider silks; wool
annealing 236
antibacterial medicament agents 102
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antimicrobial activity of chitosan 389-91
apparel see garments

apparent opening size (AOS) 362, 363
Aralac 403, 405

Araneus (garden spider) silk 245-6
Ardil 403

Argentina 421

arthropod shells 380

artificial organs 105-6

artificial skin 139, 148-9, 333
ascophyllum 89-90

Aspergillus niger 125-9

automotive interiors 326

azlon 401

bacteria 4
see also microbial processes
bacterial cellulose (BC) 112, 137-40, 279
chitosan-modified 140, 141, 149
bacterial polyesters see
polyhydroxyalkanoates
BAK 1095 28-9
baling 164
bamboo 273, 343
Bangladesh 62, 63
bast fibres 3688, 345, 346, 3514
abaca 81-6
comparison of fibre properties 85, 86,
346-7
extraction and preparation 3514
flax see flax
hemp see hemp
jute 60-9, 85, 346, 353
kenaf 78-81, 85, 346, 353
ramie see ramie
beryllium alginate 97
best available technologies (BAT) 113
[3-chitin 380, 382
B-conglycinin 282, 400
B-glucosidases (BG) 24-5, 123, 124
B-pleated sheets 252
bicomponent fibres 208, 209
binder fibres 208
bio rolls/logs 355
biodegradability xvi-xvii
SPF 431, 434
biodegradable resins 279-95
biodegradation 3—4
alginate fibres 99
detection of intermediates of 23—4

lyocell 169-71
microbial processes see microbial
processes
SPF 431
testing geotextiles 362, 365
Biofill 149
biofinishing 142—4
biogas 22
biological resistance 200
biomass 218
biomass and wind power PLA process
212-13,214-15
formation 3—4
Bionolle 1030 335
Bionolle 3300 335
biopolishing 142—4
Biosteel 278
biostoning 142, 144
biotechnology
alginates in bioengineering 105-7
manufacture and modification of
cellulosic fibres 133-40
bioprocessing of cellulose 133-6
microbial synthesis 137-40
soya protein fibre 421, 422
biotic processes 1
see also microbial processes
biotransformed cellulose pulp 120-31,
134-6
birefringence 259
bleaching 30
cotton 30, 142, 3234
lyocell production 168, 169
ramie 75
soya bean protein fibre 423
blending/blends
biodegradability of cellulose fibres in
131-3
PHAs 231-2
PLA 206
soya bean protein fibre 419, 424
Bombyx mori (silkworm) silk 245, 253,
254, 276-7
bonding techniques 315, 316, 319-21
bonds
crosslinking see crosslinking
hydrogen see hydrogen bonds
susceptible to enzymatic attack 24-9
branding 187-8
breakers 45-6



breaking force 21, 59, 362, 363
brown algae 89-90
see also alginates
budworm 56
bullet-proof vests 262
bursting discs 162
Buss filmtruder 160-1
Buswell’s equation 22

C-terminal sequences 251-2
calcium alginate 91-2, 101, 102
calcium chloride dihydrate saturated
methanol 381-2
caprolactone 197
capture silk 246-7, 257
carbon dioxide 214, 218
mineralisation 3
measuring 21-3
carbon disulphide 133—4
carding 75, 182-3, 316, 356-7
carpets 208
casein fibres 403, 426, 427
cashmere 421
catalytic polymerisation 1967
caustic soda treatment 175, 177, 180
cellobiohydrolases (CBH) 123, 124, 129,
130
cellulases 24-5, 123, 124, 129, 130
applications in fabric and dyestuff
processing 1404, 145-7, 148
cellulose 92-3
composition of plant-based fibres 60,
85, 274-5, 347-8
flushable nonwovens 337
microbial processes 5, 24-5
see also cellulosic fibres
cellulose acetate (CA) 326
cotton/cellulose acetate biodegradable
nonwovens 327-8
cellulose carbamate (CC) 118-19
cellulose diacetate 116, 117
cellulose III polymorph conformation 377
cellulose triacetate 116, 117
cellulosic fibres 111-56
biodegradability in textile blends
131-3
biotechnology for manufacture and
modification of 13340
bioprocessing of cellulose 133-6
microbial synthesis 137—40
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enzyme applications in fabric and
dyestuff processing 1404,
145-7, 148
future trends 150-1
hygienic and medical fibres 144-50
medical and health-care products
144-9
tissue engineering 149-50
life cycle assessment 115-17
comparison of man-made fibres
with cotton and cellulosics
119-20, 121, 122
properties and environmental costs
of regenerated cellulosic fibres
118-19
mechanisms of enzymatic reactions
120-31
nonwovens 322-5
salt solution processes 367-8
ethylene diamine/salt system 393—4
fibre performance and
characterisation 374-9
liquid ammonia/ammonium
thiocyanate solutions 368-79,
393
preparation of filament 369-74
see also under individual fibres
Celsol 118-19, 134, 135-6
centrifugation spinning 230
chemical bonding 319-20
chemical cottonisation 467
chemical degumming/retting 44, 74, 352
chemical recycling 216-17
chemical resistance 200
chicken feather fibres 277, 333, 403
China 62, 63, 406, 421
China-grass 70
see also ramie
chitin 24, 25, 333, 367-8
fibres from 380-93
applications of chitin fibres 389-93
fibre performance and
characterisation 387-9, 390
future trends 394
preparation of filament 380-6
chitin-acid glycosaminoglycan fibre 391
chitin deacetylase 25
chitinase 25
chitobiase 25
chitobiohydrolase 25



444 Index

Chitopoly 383, 392-3
chitosan 24, 25, 278, 367-8
fibres from 380-93
applications of chitosan fibres
389-93
fibre performance and
characterisation 387-9, 390
future trends 394
preparation of filament 380-6
chitosan-modified bacterial cellulose 140,
141, 149
chloral hydrate 381
chlorhexidine 102
chromium alginate 91, 97
climate change, global xvi, 213-15
‘closed-loop’ technology 168
coagulation bath 90, 91, 413, 416
coir 355
collagens 150
Colorado Trading and Clothing 425
colour 67
colour fastness 206
commercial culture collections 13, 15
composite materials 271-3
natural fibre composites see natural
fibre composites
composition, detecting changes in 17-18
composting xviii-xix
lyocell 169-71
PLA 216, 217
Composting Association xix
condensation 193
conglycinin 282, 400
contraction 174-5
controlled drug release 1067, 240, 392
coordination-insertion mechanism 196,
197
copolymers
lactide and caprolactone 197
PHB with higher PHAs 223, 2301
PET and PCL 235, 240
corn 192-3
Corona discharge treatment 48
cost xvii, 322, 323
cotton 11, 66, 77, 172
chitosan-coated cotton fibre 392
enzymatic treatments 30
enzyme applications in processing
142-4, 145-7, 148
life cycle assessment 113-15

comparison of man-made fibres
with cellulosics and 119-20, 122
nonwovens 3224
cotton-based biodegradable nonwovens
325-31
cotton/cellulose acetate 3278
cotton/Eastar 328-31
processing 326-7
Cotton Incorporated 322
Cotton Seal 323
cottonisation 46—7
cover factor 361
Crabyon 393
creasing 175-6
crimp 164, 174-5, 198, 360, 419
crosslinking 3
alginates 95, 97
chitosan fibres 388-9
cross polarisation/magic-angle spinning
(CP/MAS) C-nuclear magnetic
resonance (NMR) spectroscopy
18
crude enzyme preparations 13-14, 16
crystalline regions 2
cellulose 125, 126
crystalline arrays in silks 252-3, 254
crystalline structure of PHB 235
cupro (cuprammonium) process 115, 116,
134
curd, soya bean 414-15
cutting 164, 413, 419
cysteine 25
cystine 25
cytosine 250, 251

DDT 417
decortication 46, 81
defect zone 374-7
degumming/retting 29-30, 351-2
flax 43-5
hemp 29-30, 43-5, 57-8
jute 64, 68
kenaf 81
ramie 29-30, 73-5
denaturation 415-16
denim 141, 142, 143
density
alginate fibres 98
bast fibres 85
PLA 197



Deposa 334
dew retting 44, 351
diffraction planes 377-9
diseases, in bast fibre plants 42, 56
displacement, fabric 175-6
disposable nonwovens 311, 313-14
flushable 337-8
wet laid with flax fibre 331
disposal see waste disposal
disulphide bonds 25-6
dragline silk 245-7, 277
mechanical properties 2567, 258, 259
draw-down ratio 374, 377, 379, 387
drawing 75, 357-9
PHAs 226-7
structure of drawn fibres 235-6
drugs, controlled release of 1067, 240,
392
dry-jet wet spinning 3734
dry laid process 185, 315-16
dry sieving method 363
drying
abaca 84
chitosan fibres 387-8
lyocell fibre 164
soya bean protein fibre 413, 419, 423
duvets 207
dyeing
enzyme applications in fabric and
dyestuff processing 1404,
145-7, 148
lyocell 169, 176-81
PLA 205-7
soya bean protein fibre 419, 423
dynamic cellulose biosynthesis 137-8
DyStar 205

Eastar (PTAT) 326, 334

cotton/Eastar biodegradable nonwovens
328-31

easy care lyocell 180

Eco-label 168

Ecuador 82

electrolytic degumming 58

electron beam irradiation 239—40

electrospinning 150, 151, 241, 278
PCL 2334

elementary fibres 59, 66, 85

elongation 85, 362, 363

emulsification 100-1
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encapsulation 101
alginates 105-7
endoglucanases 24-5, 123, 124, 129, 130
ends per cm 360
energy efficiency 171
energy use xv-xvi, 212-13, 218
enrichment/selective cultures 13, 15
environmental impact of SPF 420-2
Environmental Management and Audit
Scheme (EMAS) 113
environmental management strategies
112-13
environmental protection costs 118-19
enzymatic degumming 57-8
enzymatic reactions
degradation of PCL 238
degradation of PHB 237-8
modification of cellullose 115-16, 117
on wood and cellulose 120-31
see also microbial processes
enzymes, extracellular 5-6
crude 13-14, 16
purified 14, 16
sources of for laboratory incubations
12-16
epichlorohydrin (ECH) 388-9
erosion control 336, 355
erosion control blanket performance 362,
365
ester bonds 27-8
ethyl alcohol 414
ethylene diamine/salt solvent system
3934
eucalyptus 166
European corn borer 56
European Union Eco-label 168
exoglucanases 24-5
exotherms 162
extension at break 66
alginate fibres 97, 98
extension curves 198-9
extracellular enzymes 5-6
crude 13-14, 16
purified 14, 16
extrudate instability 3747
extruders, ‘spinning’ 263

fabric basis weight 361
fabric-reinforced composites 271
natural fibre 302—4
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fabrics see textiles
facultative anaerobes 4
feather fibres 277, 333, 403
feedstock for synthetic silks 248-55
fermentation 9
fermentative acidogenesis 7
fibre hanks 65
fibres, definition of 2-3
fibrillation 137, 157-8, 235-6, 299
cellulose 374-7
lyocell 171-2, 176, 177, 178, 185
fibroins 26, 249, 254-5
filament yarn fabrics 202
filaments
preparation from cellulose 369-74
preparation from chitin and chitosan
380-6
films 2-3
film PHB 229
filmtruder 160-1
filtration
applications of nonwovens 336
geotextiles 345
PLA applications 210-11
solution filtration (lyocell) 162
fineness 67
finishing
lyocell 1634, 176-81
PLA 205-7
soya protein fibre 424
flammability 199-200, 202, 207-8
flax 37-51, 66, 77, 85, 346, 353
anatomy of the plant 3942
applications 49-51
cultivation 42-3
degumming 43-5
economic importance 37-9, 40
fibre compared with hemp fibre 59
soy protein-based green composites
3004
spinning 46, 47-9
straw processing 43, 45-7
wet laid disposable nonwovens with
flax fibre 331
flaxseed (linseed) 37, 38-9, 40, 49-50
flea beetles 42, 56
flexural properties 301-2
fluid transmission 344-5
flushable nonwovens 337-8
flyer spinning 359

foils 229, 232, 241

forage choppers 81

Ford, Henry 280-1, 404

forestry management 166—8

Forestry Stewardship Council (FSC) 167

formaldehyde 413, 416-17

fossil energy use xv-xvi, 212-13, 218

Fourier transformed infrared spectroscopy
(FTIR) 17-18

fragrant fibre/yarn 393

France 406

fruit fibres 345, 346, 355

Fujitsu 273

functional textiles 392-3

fungi 4

see also microbial processes
furnishings 207-8

garments
PLA 201-7
garment making 204
processing lyocell in garment form 178
SPF 425
gel spinning 227-9
gelatin 101
gelation
alginates 94, 95, 96, 101
cellulose 369
Gengiflex 149
geomembranes 344
geotextiles 69, 336, 343-66
definition and teminology 344
fibre extraction and preparation 351-5
bast fibres 3514
fruit fibres 355
hard fibres 354
fibres used for natural geotextile
products 345-51
chemical and physical properties
347-51
morphology 3467
functions of 344-5
measurement of properties of natural
geotextiles 362-5
production of natural geotextile
products 355-62
nonwoven mattings 355, 356-7
woven fabrics 355, 357-62
Germany xix, 406
glass fibre 68



global climate change xvi, 213-15
glucose 5, 192-3
glucosidases 24-5, 123, 124
glutaraldehyde (GA) 2834, 388
GA-SPC nanocomposite resin 294
GA-SPC reinforced with flax fabric
3024
modification of SPC (GA-SPC) 284-6
glycerin 282-3, 284-5, 286
glycine 26-7, 249, 253
glycinin 282, 400
glyoxal 388
Godet wheels 418
grading of bast fibres 65, 82-3, 354
gravity spinning 233, 234
Great Britain 406-10
greenhouse gas emissions xv-xvi, 213-15
growth requirements for heterotrophic
microorganisms 4—6
guanine 250, 251
guluronic acid 92, 93, 95

hackled bands 247

haemostatic dressings 102-3

hair fibres 276
see also wool

hard fibres 345, 346, 354

hardening 413, 416

harvesting bast fibres 42-3, 56-7, 64, 73,

80-1, 83
hemicellulose (xylane) 118-19, 125,
274-5, 347-8

Hemcon 394

hemp 51-60, 77, 85, 343, 346, 353
anatomy of the plant 53-5
applications 53
chemical composition of fibre 60
cultivation 55-7
degumming 29-30, 43-5, 57-8
economic importance 52-3
nonwovens 324-5
straw processing 45-7, 58-9

hemp borer 56

hemp seed 37

Hempline 324

heterotrophs, growth requirements for 4-6

hexane 414

high density polyethylene (HDPE) 344

high molecular weight PHB 2234
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high performance liquid chromatography
(HPLC) 23-4

high speed melt spinning 2267
homeware 207-9
hot calendering 320
household textiles 207-9
humidity 98-9
hyaluronic acid (HA) 102
hydrogel wound healing dressings 149
hydrogen bonds 2-3

cellulose 125, 126

silks 258-9
hydrolysis 7

PHB degradation 237-8

PLA 203, 216-17
hydroxyhexanoate 230-1
hygiene products 144-9, 210
hygroscopicity 48, 49

implants 105-6, 211
in vitro biodegradation tests 12—13, 14-15
incineration 171
incubations

conditions 8-11

sources of microorganisms and

enzymes for laboratory
incubations 12-16

India 62-3
infrared spectroscopy 17
Ingeo 201-2
insect cell lines 263
insect silks 253-5
insects (pests) 42, 56, 80
insolubilising 413, 416-18
intermediates, detection of 23—4
interplanar spacings 377-9
interspecies hydrogen transfer 8
interstices 361
ion binding 95
ionic interaction 389
iron 6, 7
‘islands-in-the-sea’ structure 431, 432

‘jamming’ 174-5

jet processing 178-9

jet stretch ratio 387

jute 60-9, 85, 346, 353
cultivation 63—4
degumming 64



448 Index

economic importance 61-3

fibre characteristics 65-7

products and applications 61, 67-9
straw processing 64—5

Kaltostat 103

kenaf 78-81, 85, 346, 353
anatomy of the plant 79-80
cultivation 80-1
economic importance 78-9
straw processing 81

keratin 25-6, 276

Kevlar 372, 373

knitting 176, 204

lactic acid 192
chemical recycling of PLA 216-17
polycondensation of 193
stereoisomers 194
lactide 193, 194-6
catalytic polymerisation 1967
Lactron 201, 334
laminaria 89-90
laminates, melt blown 335
landfill xvi, 171, 272
Lanital 403
latex bonding 184
laundering
lyocell 169
PLA fabrics 202-3
soya protein fibres 419, 424

Lenzing 158, 159, 160, 163, 164, 168, 172

see also lyocell
Lenzing lyocell LF 177, 188
life cycle assessment (LCA) xxi, 111,
112-20
cellulosic fibres 115-17

comparison of man-made fibres with
cotton and cellulosics 119-20,

121,122
cotton 113-15
general procedure 112-13, 114
lyocell 165-71

properties and environmental costs of

regenerated cellulosic fibres
118-19
life cycle for a green fibre xx-xxi
lignin 85, 274-5, 347-8
linen 37, 38, 47-9
see also flax

linseed (flaxseed) 37, 38-9, 40, 49-50
linseed oil 38-9
liquid ammonia 47-8
cellulose in liquid ammonia/ammonium
thiocyanate solutions 368-79
liquid crystalline solutions 368—73
low-density polyethylene (LDPE) 223
lumen 346
lustre 67
lyocell 115, 118-19, 157-90, 207, 277-8,
378,379
fibre properties 171-2
future trends 188
high performance fibre for nonwovens
181-6
carded processing 182-3
fabric properties 183-5
finished product benefits 186
historical background 158-9
marketing 187-8
process 159-65
crimping, cutting and baling 164
fibre drying 164
fibre treatments 163—4
fibre washing 163
pulp and premix 160
solution filtration 162
solution making 160-1
solution transport 161-2
solvent recovery 164-5, 168
spinning 162-3
sustainability 165-71
fibre processing 169
future 171
lyocell fibre 168
product disposal 169-71
product use 169
raw material 166—8
in textiles 172-81
dyeing and finishing 176-81
fabric manufacture 173-6
yarn conversion 172-3

M/G ratio 93

macronutrients 5

MAGIC processing 179

magnetic silk-fibre composites 263
maleinised tung oil (MTO) 283
mammal cell lines 263

manganese nitrate 6, 7



Manila hemp see abaca
mannuronic acid 92, 93
marketing 187-8
Marks and Spencer 169
mass per unit area 362-3
MaterBi 222, 241
mechanical bonding 319
mechanical cottonisation 467
mechanical properties
cellulose fibres from solvent system
377-9
chitin and chitosan fibres 387-9, 390
PCL 234
PHAs 222-3, 225-7, 228-30, 231, 232
effect of irradiation 239—40
plant-based fibres 58-9, 65-7, 76-7,
84-6, 275-6
spider silk 256-62
see also physical properties; tensile
properties
mechanical retting 44-5, 352
medical applications
alginates 100, 101-5
cellulosic fibre products 144-9
PLA 211
polyester-based biodegradable fibres
23940
ramie 78
spider silks 262, 263
melt blowing 316, 318-19
meltblown biodegradable nonwovens
and laminates 335
melt spinning
PCL 233,234
PHAs 224-6
high speed melt spinning 2267
melting point 198, 203
drawn fibres 236
mercerisation 16
mesophase (liquid crystal) 368—73
mesta 66
metal alginates 94-5
metal alkoxides 1967
methane 214
mineralisation 3
measuring 21-3
methanogenesis 6, 7-8
methylene chloride 381
microbial degumming 74-5
microbial processes 1-35
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analytical methods 17-24
intermediates of biodegradation
23-4
mineralisation products 21-3
subtle changes in fibre structure or
composition 17-18
tensile properties 21
visual observation and microscopy
18-19, 20
weight loss 19-21
biodegradation, mineralisation and
biomass formation 3—4
future trends 29-31
growth requirements for heterotrophic
microorganisms 4—6
incubation conditions 8-11
aerobic incubations 8-9
anaerobic incubations 8, 9-11
microorganisms 4
sources of microorganisms and
enzymes for laboratory
incubations 12-16
terminal electron acceptors 68, 9
types of bonds susceptible to enzymatic
attack 24-9
microbial synthesis of cellulosic fibres
13740
microcystis 89-90
microfibrillar angle 274, 275
microfibrillated cellulose (MFC) 278-9
microfungal chitin fibres 391
micronutrients 5
microscopy 19, 20
milk protein fibres 403, 426, 427
milkweed 325
mineralisation 3—4
detecting the products of 21-3
mixed gels 101
modal 115
modulus (stiffness) 85, 96, 377, 378
moisture absorption
alginates 104
soy protein resins 285, 287-8, 290,
293,294
speed of water absorption 48
moisture content 98-9
moisture management 200, 202, 207
moisture regain
PLA 199
SPF 425, 426
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monomers 23—4
moths, attack by 431
mulch 357, 361

N-acylchitosan 383
N-methylmorpholine 164
N-methylmorpholine-N-oxide (NMMO)
134, 157, 168, 277-8
see also amine oxide
N-terminal sequences 251-2
nanocomposites, soy protein 292-5
nanofibres 150, 151, 315
Natural Fibers Corporation 325
natural fibre composites 271-309
biodegradable fibres 274-9
developments in fibres 278-9
plant-based fibres 2746
protein fibres 2767
regenerated and modified fibres
277-8
biodegradable resins 279-95
composite materials 271-3
fully green composites 2734
future trends 304
soy protein-based green composites
295-304
fabric-reinforced composites 302—4
short fibre composites 295-7
unidirectional composites 297-300
yarn-reinforced composites 300-2
natural fibres
bast fibres see bast fibres
classification 345-6
nonwovens 322-5
see also under individual fibres
natural geotextiles see geotextiles
natural resins 279-80
see also soy protein resins
NatureWorks 191, 195, 211, 212, 213, 217
NEC Corporation 273
needle punching (needling) 184, 319, 320,
357
Neocallimastix frontalis 11
Nephila (golden silk spider) silk 245-6,
247, 259-61
Nidom 178
nitrous acid 418
nitrous oxide 214
Nodax 338
nominal thickness 362-3

non-Newtonian region 371
nonwoven fabrics 2, 310-42
alginate fabrics 101-4
applications 312
biodegradable 322-36
animal fibre-based nonwovens
332-3
applications 336
cotton-based fully biodegradable
nonwovens 325-31
cotton nonwovens 322—4
hemp 324-5
meltblown nonwovens 335
natural cellulosic fibre nonwovens
322
other natural fibres 325
spunbond nonwovens 334-5
wet laid disposable nonwovens with
flax fibre 331
wet laid nonwovens with PLA fibre
335-6
demand 311, 312, 313
fibre consumption 314-15
flushable nonwovens 337-8
geotextile mattings 355, 356-7
leading producers of nonwovens 338,
339
lyocell 181-6
PLA 209-11
production trends 311, 312
technology and relative production rate
321
web bonding techniques 315, 316,
319-21
web formation methods 315-19
nylon 427

Oeko-Tex 100 ‘Confidence in Textiles’
label 168

Of The Earth 425

Ogallala Comfort Company 325

oil consumption xv

oligomers 23—4

open width processing 179

organic acids 417

organic cotton 119-20, 122

orientation through tensioning 418

osmosis degumming 45

ovalbumin 233, 234, 240

oxygen 6, 7



P25 254
paper pulp 68
particleboard 50, 51, 68-9
passive soil burial tests 12, 14, 170, 171
patents 405, 406—-12
pectin 44, 60, 274, 275
Pectinex 100L 58
pepsin 415
peptide motifs 250-1
permeability 362, 364
permittivity 364
pests 42, 56, 80
petroleum xv
as feedstock for polymers 271-2
phase diagram 370
PHBH copolymer 230-1
Philippines 81, 82
photosynthesis 192
physical degumming 44-5, 352
physical properties
alginates 97-8
bast fibres 58-9, 65-7, 767, 84—6
PHAs 222-3
see also mechanical properties; tensile
properties; thermal properties
Phytagel modified SPI (PH-SPI) 288-91
fibre-reinforced composites 300-2
picks per cm 360
pilling value 144, 148
pillows 207
Piromonas communis 11
plant-based fibres 274-6
bast fibres see bast fibres
in composites 272-3
used for natural geotextile products
345-51
extraction and preparation 351-5
see also cotton; natural fibre
composites
plant breeding 39
plasticisers 282-3
point bonding 320-1
polyalcohols 232
polycaprolactone (PCL) xix, 222, 232-5,
236, 238, 240, 241-2
polycondensation 193
polyester (PET) 119-20, 122, 172, 191
consumption in nonwovens 314, 315
polyester-cellulose blends 131-3
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polyester-based biodegradable fibres
221-44
applications 23940
enzymatic and hydrolytic degradation
237-8
future trends 241-2
PCL-based fibres 232-5
PGA 238
PHA-based oriented structures 222-32
PTT 238-9
Sorona 239
structure of drawn fibres 235-6
thermal properties 236
polyethylene (PE) 272-3
polyethyleneterephthalate (PET) 191, 201,
207
copolymers with PCL 235, 240
flammability 199-200
polyglycolic acid (PGA) 211, 238
polyhydroxyalkanoates (PHAs) 2, 10, 11,
27-8,221, 222-32
applications 23940
enzymatic and hydrolytic degradation
237-8
future trends 241-2
materials and techniques 222—4
processing/preparation 22432
copolymers of PHB with higher
PHAs 223, 2301
gel spinning 227-9
high speed melt spinning and spin
drawing 226-7
melt spinning 224-6
oriented blends of PHAs 231-2
structure of drawn fibres 235-6
thermal properties 236
polyhydroxybutyrate (PHB) 10-11, 27-8,
221,222-32
copolymers of PHB with higher PHAs
223,230-1
processing/preparation 224-32
polylactic acid (PLA) xix, xx, 191-220,
273
applications 20011
apparel 201-7
homeware 207-9
medical applications 211
nonwovens 209-11
PLA as a plastic 211
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chemistry and manufacture of PLA
polymer resin 1927
catalytic polymerisation of lactide
196-7
production of PLA 193-6
future trends 218-19
PLA fibre properties 197-200
poly-L-lactic acid (PLLA) 231-2
spunbond PLA nonwovens 334-5
sustainability 211-17
disposal options 215-17
polymer processing and

environmental measures 212—15

wet laid nonwovens with PLA fibre
335-6
polylactides 2
biodegradation 26—7
polymerisation
catalytic 196-7
ring-opening 193, 194-6
polymerisation degree 127-8
polyolefins 314, 315
see also polyester; polypropylene
polypropylene (PP) 119, 120, 148, 222,
223,272-3,314
cotton/Eastar/PP nonwovens 329-30
Eastar/PP 326
polytetramethylene adipate-co-

terephthalate (PTAT) see Eastar

polytrimethylene terephthalate (PTT)
238-9
polyvalent metal alginates 94-5
polyvinyl alcohol (PVA) 100
soya bean protein fibres 422
polyvinyl chloride (PVC) 272-3
primary fibres 354
private culture collections 13, 15
production rates 321
progesterone 233, 234, 240
propanediol (PDO) 239
propyl gallate 164
propylene glycol alginate 100
protection, geotextiles and 345
protein fibres 2767
see also animal fibres; soya protein
fibres
proteins 5-6, 25-6
extraction of protein from soya bean
414-15
Pseudomonas stutzeri 7

pulling machines 43

pulp mills 168

pulp and paper industries 111
pure cultures 13, 15

purified enzymes 14, 16

radial silk see dragline silk
ramie 65, 66, 70-8, 85, 273
advantages and disadvantages 71
anatomy of the plant 71-2
applications 77-8
cultivation 72-3
degumming 29-30, 73-5
economic importance 70-1
properties of ramie fibre 767
soy protein-based green composites
295-300
spinning 75-6
straw processing 75
rayon 314
recombinant collagen technology 150
recycling xviii
chemical recycling of PLA 216-17
reducing sugars 128-9
reeds 343
refractive index 197
regenerated fibres
cellulosic see cellulosic fibres
chitosan see chitosan
protein
contemporary research 420-2
naming 400-1
patents 405, 406-12
soya protein fibres see soya protein
fibres
reinforcement 345
resination 180
resins, biodegradable 279-95
retting see degumming/retting
rhea 70
see also ramie
ribbon retting 64
ring-opening polymerisation 193, 194-6
root content 66
roselle 66
Roundup Ready soya bean 399

salt solution processes 369-97
conversion of cellulose to filaments
367-79, 3934



fibres from chitin and chitosan 380-93,
394
future trends 3934
Sarelon 403
scaffolds, textile 106-7, 211, 23940, 392
scanning electron microscopy 19, 20
scouring 30, 142-3
scutching 45, 46, 3524
seat belts 240
seaweed see alginates
secondary fibres 354
secretion, fibres from 2767
see also spider silks; silk
selective/enrichment cultures 13, 15
separation 210-11
geotextiles 345
soya protein fibre 413, 414-15
sericins 30, 254
serine 254
‘setting’ fabric 175
sewage system 171, 337-8
shakers 46
shear friction 362, 364
shear rate 371, 372
shive 38
short fibre composites 271
natural fibre 295-7
shrinkage 174-5
Sichuan Silk Corporation 425
silk 26, 276-7, 427
degumming 30
nonwovens from 332-3
spider silks see spider silks
structure of silks 245-8
synthetic silks see synthetic silks
silkworm 245, 253, 254, 276-7
sisal 354
size exclusion (gel permeation)
chromatography 23
Society of the Plastics Industry (SPI) xviii
sodium alginate 90-1, 100, 101, 104
sodium sulphate 118
softening agents 75, 417
soil burial tests 12, 14, 170, 171
soil contact test 362, 365
solubilisation 413, 415-16
solubility
chitin 382
PLA 200
soy proteins 281-2
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solubility degree 1278
soluble yarn 100
solution-cast drawn UHMW PHB 229-30
solution transport 161-2
solvent recovery 164-5, 168
solvent spinning
lyocell 159-65
salt solution processes see salt solution
processes
SPF 413, 415-16
Sorbsan surgical dressing 102-3
Sorona 239
sound membranes 139, 140
soy flour (SF) 281
GA-modified soy flour reinforced with
flax 302
soy protein-based green composites
295-304
soy protein concentrate (SPC) 281
fibre-reinforced composites 295-300
glutaraldehyde modification of (GA-
SPC) 284-6
fabric-reinforced GA-SPC 3024
GA-SPC nanocomposite resin 294
nanocomposites 2924
processing 284
soy protein isolate (SPI) 281
fibre-reinforced composites 300-2
modified with MTO 283
Phytagel modification (PH-SPI) 288-91
stearic acid modification (SA-SPI)
286-8, 289
soy protein resins 280-95
modifications 283-95
processing 284
Soy Silk 424
soya protein fibres (SPF) 398—440
biodegradability 434
commercial availability 424-5
context for research into 403—12
degradation behaviour 431
late 20th and early 21st century
fibres 431
mid-20th century fibres 431
fibre characteristics 425-8
contemporary fibres 426—8
mid-20th century fibres 425-6, 427
identifying 428-31
late 20th and early 21st century
fibres 429-31, 432, 433
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mid-20th century fibres 428-9, 430
patents for regenerated protein fibres
405, 406-12
production methods 413-19
after care 419, 424
bleaching 423
contemporary methods 422-5
curd production 414-15
drying 413, 419, 423
dyeing 419, 423
extruding and insolubilising fibres
413, 416-18
finishes 424
orientation of fibres through
tensioning 418
spinning, blending and weaving
419, 424
spinning solution production
415-16
washing and crimping 419
research into alternative protein fibre
sources 420-2
soya bean plant 398-400
SoyBu 425
specific stress 85
spectral analysis 431, 433
spheroid nodules 3747
spider cell lines 263
spider silks 245-70, 277
applications 262
biochemistry 248-50
future trends 262-3
molecular biology 250-2
molecular structure 252-3
performance characteristics 256—62
spinning 255-6
structures 245-8
spidroins 249-53
spinning
air-gap spinning 162-3
dry-jet wet spinning 3734
electrospinning 150, 151, 2334, 241,
278
flax 46, 47-9
gel spinning 227-9
gravity spinning 233, 234
melt spinning 2247, 233, 234
PLA 204
ramie 75-6
silks 255-6

solvent spinning see solvent spinning
soya protein fibre 419, 424
wet spinning 90-2, 373, 416
spinning aids 417
‘spinning’ extruders 263
spinning speed 257, 258, 259
spores 4
spun yarn fabrics 202
spunbonding process 316, 317-18
biodegradable nonwovens 334-5
spunbond PLA products 209
spunlacing (hydroentanglement) 1834,
319, 320
stabilisation 101
stabilising baths 417
stain tests 428, 430
stapling 76
starch 192
static cellulose biosynthesis 137-8
steaming 173
stearic acid modified soy protein isolate
(SA-SPI) 286-8, 289
steel 299
stem retting 64
stereoisomers 194
stiffness (modulus) 85, 96, 377, 378
stitch bonding (stitching) 319
‘stone-washed’ denim 140, 142
straw 343
straw processing
abaca 84
flax 43, 45-7
hemp 45-7, 58-9
jute 64-5
ramie 75
strength see tenacity
stress-strain characteristics 260, 349
striations 429, 432
strict aerobes 4
strict anaerobes 4
structure, detecting changes in 17-18
sulphate 6, 7
sulphitolysis 26
sustainability xx-xxi, 113
lyocell 165-71
PLA211-17
sutures 391
swelling 104, 174-5, 177
synthetic biodegradable resins 279, 280
synthetic silks 245-70



applications 262
feedstock 248-55
biochemistry 248-50
insect silks 253-5
molecular biology 250-2
molecular structure 252-3
future trends 262-3
performance characteristics 256-62
silk structures 245-8
spinning 255-6
synthetic tanning agents (syntans) 417

TAED (tetraacetylethylenediamine) 206
TAHT (triacroyl hexahydrotriazine) 180-1
‘take-back’ rules xvi, 272
tanning (hardening) 413, 416
temperature
spinning temperature and properties of
silk 257, 258, 259
see also thermal properties
temporary artificial skin 139, 148-9, 333
tenacity
alginate fibres 97-8
lyocell 171-2
PLA 198
plant-based fibres 66, 67, 76, 77
Tencel 158-9, 160, 165, 172, 372-3
carding 182
crimping 164
energy efficiency 171
fibre properties 171-2
marketing 187-8
spinning 163
see also lyocell
Tencel A100 158, 159, 177, 180-1, 188
wet processing 181
Tencel natural stretch 180
tensile properties 21
biodegradable nonwovens 329-30
natural geotextiles 349-51, 360
PLA 198-9
soy protein-based green composites
296-7,298-1, 3024
soy protein resins 285, 287, 290, 292—4
SPF 425-8
see also mechanical properties;
physical properties
tensioning 418
tensions, processing 175
terminal electron acceptors 6-8, 9
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test procedures for geotextiles 362-5
textile blends see blending/blends
textile scaffolds 106-7, 211, 23940, 392
textiles 2-3, 50
application of flax 49
applications of cellulases in textile
industry 1404, 145-7, 148
fabric formation from PLA 204
household textiles 207-9
jute 69
lyocell in 172-81
nonwoven see nonwoven fabrics
woven see woven fabrics
Thailand 62, 63
thermal blankets 332
thermal bonding 320-1
thermal degradation 224
thermal point bonding 317-18, 320-1
thermal properties
alginic acid-based fibres 99
PHB 236
PLA 198
soy protein resins 286, 291, 294, 295
Thermoanaerobacter keratinophilus 11
thickening 100-1
three-dimensional chitosan fibre meshes
392
tin alkoxide 196-7
tissue engineering 149-50, 151, 211,
239-40, 392
TOP+C processing (Tencel Oxidative
Preparation plus Caustic) 179
tossa jute 63, 67
tow (very short fibres) 354
tow line 45-6
transesterification 235
transgenic plants and mammals 263
transglutaminases 30
transmissivity 364
transplants 105-6
treatments see finishing
trichloroacetic acid 381
Trichoderma reesei 125-9
tussah silk 277
twines 69

ultimate fibre length 59, 65, 66-7, 76, 77

ultimate stress 85

ultra high molecular weight (UHMW)
PHB 229-30, 232
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ultraviolet radiation
exposure to 362, 365
protective effect of linen 48, 49
UV resistance of PLA 200
Under the Canopy 425
unidirectional composites 271
natural fibre 297-300
United States (USA) 410-12, 422

very short fibres (tow) 354
Vicara 403
viscose 119, 120, 172, 183, 277
applications 144-8
process 115, 116, 118-19, 134
viscosity 95-6, 371, 372
visual observation 18, 19

war 402-3
warp 358, 360
balance with weft 176
washing of fibres
lyocell 163
SPF 413, 419
waste disposal xvi, 271-2
lyocell 169-71
PLA215-17
water
spider silk and 257-9, 261
use in PLA production 215
water absorption see moisture absorption
water activity 5
water dip-nip treatment 328
water permeability 362, 364
water retting 434, 351-2
water soluble fibres 104-5, 338
weaving
lyocell 173-6
PLA 204
soya bean protein fibre 419, 424
web bonding techniques 315, 316, 319-21
web formation 315-19
dry laid 185, 315-16
meltblown 316, 318-19, 335
spunbonded 209, 316, 317-18, 334-5
wet laid 185, 316-17, 331, 335-6
webs 257
see also spider silks
weft 358, 360
balance with warp 176

weight loss, measuring 19-21
wet laid process 316-17
disposal nonwovens with flax fibre 331
lyocell in wet-laying 185
nonwovens with PLA fibre 335-6
wet spinning 90-2, 373, 416
wet tensile strength 4268
wet wipes 186, 209-10
white jute 63, 67
wicking 200, 202, 207
wind power and biomass PLA process
212-13,214-15
windlass mechanism 246, 248
wipes 186, 209-10, 313-14
wood 299-300
mechanisms of enzymatic reactions on
120-31
plant-based fibre composites 272-3
wood pulp and lyocell production 160,
165, 166-8
wool 425-6, 427
biodegradation 11, 16, 25-6
nonwovens from 332
and research into alternative protein
fibres 401-2
stockpile after the war 405
treatment with transglutaminases 30
WoolFelt nonwovens 332
World War Two 402-3
wound dressings 101-5, 139, 149, 391
woven fabrics 2
geotextile products 355, 357-62
lyocell 173-6

X-ray diffraction 18, 377-9
xylanases 123, 125
xylane see hemicellulose

yarn count 360-1

yarn crimp 164, 174-5, 198, 360, 419

yarn-reinforced composites 271
natural fibres 300-2

yarns 2
conversion of lyocell to yarn 172-3
jute 69
soya bean protein fibre 424
spinning PLA 204

Young’s modulus 85, 96, 377, 378



