Subject Index

ABA triblock copolymer 303

absorbed polymer layers 299—300

AB-type block copolymer 227

acetal, crossed polars 125

acoustic velocity 104

activation enthalpies 103, 193

adamantane 100

adsorbed layers 298-9

AFM see atomic force microscopy

ageing 181, 198-200

air-liquid interface 235, 284-5, 287-9

air—solid interface 235

alignment see molecular alignment

alkanes 8-10, 103-5

n-alkanoic acids 55, 57

alkylbiphenyl esters 58-9

alkyl chain branching 68

alpha-helix 308-10

alpha relaxation process 188, 192, 193,
194

amine-cured epoxy resins 220-2, 223

amorphous structure 12, 107, 147, 149,
179205, 272-3

AMU see atomic mass units

angular momentum conservation law
76,77

angular resolution 262

anisotropic axis 53

anisotropic electronic polarizability 71

annealing phenomena 1234

antiplasticization 195

applications 82, 230-1

Argand diagrams 182-3

Arrhenius behaviour 27, 187, 188, 203

assessment methods 23840

atactic form 11-12, 13-14, 109

atomic force microscopy (AFM) 44,

244-17,268,279,282,313

atomic mass units (AMU) 265, 266, 268

atomic polarization 184

atomic ratios 263

ATR (attenuated total reflection) 247

attachment 29, 32, 34-5, 142, 143
Lauritzen—Hoffman theory 1602
Sadler—Gilmer theory 170

attenuated total reflection (ATR) 247

attenuation length 260

Auger process 254, 255

average energy 3

Avrami equation 156-9, 176

Avrami exponent (n) 158, 159

axial cellulose fibre structure 315-16

axialite 120

backbone structure 823, 89-91

B/A ratio 114

BCF see screw dislocations

bend 80

benzaldehyde 42

benzoate esters 69

benzoic acid 42-3

benzophenone-3,3',4,4'-tetracarboxylic
anhydride 88

benzophenone 16, 48
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beta process 188

BFDH (Bravais—Friedel-Donnay—
Harker approach) 32-3

bicycloctane 100

bilayers 290-1

binary polymer blends 215-16, 21719,
2767

binding energy (eV) 254, 257, 258

biological systems 2901, 303, 308-20

birefringence 130-1

bischloroformate-derived polyurethanes
86

blends 142-3, 173, 195, 207-31, 273,
2767

blind attachment 170

Bloch waves 47

block copolymers 14, 217, 224-9, 263,
3024

blood-handling materials 2634

blooming phenomenon 276

Boltzmann distribution 7, 27

Bombyx mori (silk worm) 317

bonds 8, 9, 334, 184

Borrmann effect 47

Bragg diffraction condition 46, 47

branched chain structures 224

Bravais—Friedel-Donnay—Harker
(BFDH) approach 323

Bravais structures 18, 19

brominated polystyrene thin film 282

8-bromo-2,2'-dimethyl-6-nitro-1'-
phenyl-(2H-[1]benzospiropyran-
2,2'-indoline) 201

n-butane 8, 9

butyl methacrylates 197

Cahn—Hilliard diffusion equation 218—
19

calcite 44

calorimetric methods 1367

camphene 100

carbon-13 NMR 193

carbon tetrabromide 99, 100, 101

carboxy-terminated butadiene
acrylonitrile (CTBN) 221-2

Subject Index

CED (cohesive energy density) 194
cellulose fibres 310-17
cellulose I/IT structure 312, 313
central rigid core length 61
chains

axis 108

end groups 272-3, 274, 275-6, 278

end location 150

entanglement 141, 148

folding 112-13, 115-16, 142, 145-9

mixing 104

packing 113

rigidity 55-7

sequence structure effects 58
characterization, surfaces 238
charged colloids 2934, 296-8
chemical shifts 255, 256
chemical structure effects 196-8
chiral centres 67
chiral smectic materials 55
2-chloro-2-nitropropane 101, 102
cholesteric liquid crystals 55, 56, 67
classifications 1214, 18, 82-3
Clausius—Mossotti equation 184
clearing point 74
cloud point 303
CMC (critical micelle concentration)

292,301

CMT (critical micelle temperature) 292
cohesive energy density (CED) 194
coils 272
collision polarization 185
colloids 284-305
colour 82
comonomers 148, 195-6
compatibilizers 208
compatible blends 207
compressible lattice theory 275
compression theory 299-300
computer prediction 40, 41, 78-9
conformational states 8-10, 11-13
conservation laws 75-7
contact angle 234, 235,237, 238-40
contamination 17, 42-3, 271-2
cooling rate, glassy solids 180
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copolymers 154, 207, 217
cotton fibres 312, 314-15
Coulombic interactions 3-4, 2801,
293-5
creep behaviour 199, 200
criss-cross structure 315
critical condition 215-16
critical micelle concentration (CMC)
292,301
critical micelle temperature (CMT) 292
critical molar mass (M) 172
critical packing factor 3002
critical phase separation temperature
208,213
critical surface tension 239, 240
crossed cellulose fibre structure 314,
315-16
crossed polars 125
cross polarized microscopy 53, 79-80
crystal growth 141-76
see also nucleation
attachment energy 34-5
attachment methods 32
Bravais—Friedel-Donnay—Harker
approach 32-3
chain end location 150
chain folding 112, 113, 115, 116,
142, 145-9
crystal habit 24
crystallization kinetics 150-3
dislocations 3740
equilibrium melting temperature
153-6
general Avrami equation 156-9
heterogeneous 30-1
homogeneous 25-30
Ising model surface roughening 35-6
lamellae stacks 14850
macrosteps 423
metastable phases 171-2
microstructural examination 469
Miller’s indices 20
minimum energy conditions 143-6
molecular fractionation 172-5
nucleation 142-3
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orientation-induced crystallization
175-6
periodic bond chains 334
pharmaceutical chemicals 17
relative rates 40
small molecular systems 16-49
stages 29-30
theories 159-71
thermodynamics in melt 141-2
crystalline/amorphous ratio 313
crystalline polymers 11-12, 107-39,
2712
crystalline solid formation criteria 13—
14
crystallization 21-3, 150-3, 154
see also crystal growth; nucleation
crystallizing units see stems
crystallography 108-10, 114, 115
crystal morphology see morphology
CTBN see carboxy-terminated
butadiene acrylonitrile
cubic crystals 18, 19
curved surfaces 288-9, 3002
4-cyano-4'-n-pentylbiphenyl 60
4-cyano-4"-n-pentyl-p-terphenyl 60
cyano biphenyl molecules 58
cyclohexadiene rings 63
cyclohexane rings 63
cysteine 309
cystine 309, 310

dark brushes 79-80

data analysis 43-4

DDS see 4,4'-diaminodiphenylsulfone

deconvolution 255

defects in crystal growth 37, 79-81,
111,169

de Gennes reptation theory 161

degree of crystallinity 135-8

degrees of freedom 99

densities, polymers 111

density methods 136-7

depth profiling 262—4

Derjaguin—Landau—Verivey—Overbeek
(DLVO) theory 2968
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deuterated polystyrene 279
DGEBA see diglycidyl ether of
bisphenol A
4,4'-diaminodiphenylsulfone (DDS)
223
diazomolecules 57-8
diblock copolymers 226
DIC see differential interference
contrast
2,2-dichloropropane 102
dicyclohexylphthallate 196
dielectric permittivity 185-6
dielectric relaxation spectroscopy
(DRS) 183-9
diesel fuel 43
differential interference contrast (DIC)
132
differential scanning calorimetry (DSC)
alkane mixtures 104
carbon tetrabromide 101
crystal growth kinetics 159
degree of crystallinity determination
136
glass—rubber transition 181
polyethylene crystals thickening
process 124
diffuse double layer 295
diffusion equation 218
diglycidyl ether of bisphenol A
(DGEBA) 220, 223, 224
diluents 195
dimers 3, 21, 90
dipolar effects 71, 101-2, 183-9
director () 53, 72, 79-81
disinclinations 53, 79-81
dislocations 37-40, 79-81
disordered see amorphous
distribution function Z(p) 201-2
DLVO (Derjaguin-Landau—Verivey—
Overbeek) theory 296-8
DNA analysis 317
dodecane 5-8, 141
Doi-Edwards model 176
domain interface 228-9
Donnan equilibrium 294

Subject Index

droplet example 2348

DRS see dielectric relaxation
spectroscopy

DSC see differential scanning
calorimetry

dyes 200-2, 226

dynamic mechanical thermal analysis
181-3

dynamic modulus measurement 181,
182

EHD see electrohydrodynamic...
elastic behaviour 75-7
elastic electron scattering 244
electrical colloid effects 294
electrical double layer 2945
electrohydrodynamic (EHD)
instabilities 2802
electronic polarization 184
electron mean free path 258—62
electron microscopy (EM)
liquid crystal systems 81
molecular surfaces 2424, 245
phase separation 221, 222, 223
polymer spherulites 119
SBS copolymers 225, 226
technique 128-9, 133
X-ray emissions 244
electron recoil 2523
electron scattering 2434
electron spectroscopy for chemical
analysis see X-ray photoelectron
spectroscopy
electrostatic interactions see Coulombic
interactions
elongation 78-9, 181
empirical nucleation description 279
emulsifiers 208
enantiomeric mesophase 83
end functionalized polymers 278
end groups 272-3, 274, 275-6
energy conservation laws 76, 77
enrichment 278-80
entanglement 141, 148
enthalpy 110, 111, 211-12, 237
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entropic model/theory 172, 299-300

entropic stabilization 298-9

entropy 172, 211-12, 237, 298-300

environmental scanning electron
microscopy (ESEM) 242, 245

epoxy resins 2204

equation of state theories 209—10

equilibrium melting temperature 153—6

equilibrium shape 1434

escape depths 2602

ESEM (environmental scanning
electron microscopy) 242, 245

esters 58-9, 188

etching samples 1334

eV see binding energy

excluded volume effect 141

experimental techniques 124-33, 159—
70

face-centered cubic (fcc) arrangement
234

factor a 35

fec see face-centered cubic...

ferroelectric liquid crystals 91

films see thin films

flat surfaces 32

flexible chains 57, 90

flexible spacer nature/length 89

flocculation 298, 299

Flory—Huggins equation 277

Flory—Huggins interaction parameter
211,228

fluorescence 247

fluorine 255

fluorine end caps 2723

fluorosilane-terminated polystyrene
(PS-F) 278

folded structures 112, 113, 115, 116,
142, 145-9

force field 71

form birefringence 131

forward recoil spectroscopy 252-3

Fourier transform infrared (FTIR)
imaging 268-9

fractal structures 20
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fractal surfaces 121, 122
fractionation process 149, 172-5, 271
fragility 2024
Frank impurity mechanism 45
freedom see degrees of freedom
free energy barrier (AG") 152
free energy (AG) 151

see also Gibbs free energy
free energy difference (AG) 25-6
free volume 190-2, 194, 195, 198, 199—

202

freezing points, paraffin series 8
Fresnel reflectivity/reflectance 2501
FTIR see Fourier transform infrared
functional groups 2734

G see Gibbs free energy

gauche state
n-alkanes 8-10
dodecane molecule 5, 6, 7
polyethylene 108
polymer crystal growth 141-2
polymer solidification 107

Gay—Berne (GB) potential 78

general Avrami equation 156-9, 176

geometry of crystal growth 158

GGX motifs 317,319

Gibbs absorption isotherm 287

Gibbs equation 286

Gibbs free energy (G)
binary polymer blend surfaces 2767
end group segregation to surface 276
homogeneous crystal growth 25-6
homopolymer surface tension 274-5
Lauritzen—Hoffman theory 161
phase separation 208-9, 213
surfaces 233-8

Gibbs interface 284-5

Gibbs—Thomson relationship 27

glass—rubber transition (7,) 179-205
chemical structure effects 196-8
comonomer incorporations 195-6
dielectric relaxation spectroscopy

183-9

fragility 2024



326

Kauzmann paradox 198

molar mass effects 194-5

phenomenology 180-90

physical ageing 181, 198-200

physical characteristics 1948

plasticization effect 195

pressure dependence 198

process 1924

SBS block copolymer 226

temperatures 197

theories 204-5
globular molecules 99, 100, 101, 102
glucose, quenching behaviour 198-9
Gouy—Chapman regime 295, 297
growth of crystals 141-76

see also habit; lamellae; nucleation

chain end location 150

chain folding 112, 113, 115, 116,

142, 145-9
equilibrium melting temperature
153-6

general Avrami equation 156-9

kinetics 1503

Lauritzen—Hoffman theory 160—9

minimum energy conditions 143-6

rate equations 169

regimes 1649

Sadler—Gilmer theory 169-70

thermodynamics in the melt 141-2

habit 17, 23-5, 113-16, 309

hair 308-10

Hamaker constant 237, 280, 296

handedness, screw dislocations 38

Hartman-Perdok model 40, 41, 45

heats of fusion 110, 111

helical structures 109, 110, 111, 308—
11,315-16

Helmholtz energy 285

hemicellulose 313, 314, 315

heterogeneous crystal growth 30—1

hexagonal crystals 18, 19

hexamethylethane 99, 100, 236

higher energy states 7, 107

higher order structures 30820

Subject Index

high-impact polystyrene (HIPS) 219—
21,222

high molar mass samples 120

HIPS (high-impact polystyrene) 219—
21,222

history 2, 52

hkl values 201

homogenous crystal growth 25-30

homologous series 7-8, 589

homopolymers 273-5

H-shaped dimers 90

hydrodynamic flow 75

hydrogen bonding 312

ideal gas equation 287
ideal non-mixing liquids 2857
imbalance of forces, surfaces 2334
immiscible blends 208
immiscible liquids 285—7
impact properties 21920
impurities 17, 42-3,271-2
indolinobenzospirans 200
inelastic electron scattering 2434, 260
inelastic mean free path 260
instability condition 209
interaction potentials 237
interfaces
see also surfaces
block copolymer phases 228-9
Gibbs free energy 233—8
liquid droplet example 2348
molecular surfaces 233-69
types 233
interference microscopy 133
intermediate hair filaments 309
internal rotation 196—8
inverse square law 237
investigation techniques 107-39
ion beam analysis 2523
ionic solids 2-5
ions 293-5
Ising model 356
isotactic structure 11-12, 13-14, 109, 110
isothermal volume contraction 181
isotropic—mesophase temperature 84
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J, (mass nucleation rate) 27—8

Kauzmann paradox 198, 204

KDP see potassium dihydrogen
phosphate

kebab structures 121, 122

keratin, hair 30810

kinetics 21-3, 150-3, 218-19

kinked faces 32

Krafft point 292

lamellae 11517
chain ends location 150
distortions 148, 149
melt-crystallized 117-18
polymer crystal growth 143, 144
spherulite formation 118-23
stacks 148-50
supercooling effect on thickness 145
surface area 146
Lang diffraction technique 46, 48
Langmuir-Blodgett films 2901
Langmuir trough 289-90
lattices 3, 17, 18, 19, 217
Laue X-ray diffraction 46, 48
Lauritzen—Hoffman (LH) theory 160-9
layer polymers 88
LCST (lower critical solution
temperature) 213
Legrande polynomials 72, 73
length scale 128
Lennard—Jones potential 78-9
Leslie—Erickson theory of
hydrodynamic flow 75-7
LH (Lauritzen—Hoffman theory) 160-9
light microscopy techniques 53, 79-80,
127-33,241-2,267
lignins 314
like sign dislocations 38-9
linear cascade regime 264
linear dimers 90, 91
linear expansion coefficient 1801
linear momentum conservation law 75—
6,77
linear polyethylene 150, 169, 173
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linking groups 62—4
liquid-—air interface 235, 284-5, 287-9
liquid crystal phase 52-92
applications 82
common molecular features 5966
computer simulations 78-9
definition 52
molecular structure effects 55-9
silk 318
structure visualization 92
liquid droplet example 2348
liquids
micelle formation 291-3
molecular organization 284-305
phase structures 302—5
surface tension values 235
liquid-solid interface 235, 236
loss factor 183
lower critical solution temperature
(LCST) 213
lowest energy structures 2-3, 5-7, 11
low molar mass material 8-10, 149,
155
lyophilic colloids 293, 294
lyophobic systems 293, 294
lyotropic molecules 53, 54, 284

macrosteps 423

macrostructures, biological 308-20

Madelung constant 4

Maier—Saupe theory 734

main chain crystalline polymers 84-8

mass conservation law 75

mass nucleation rate (J,) 27-8

M see critical molar mass

MCS (modulation contrast system) 132

MDI (methylenediphenyldiisocyanate)
229

mean field theory 5, 71, 72, 73

mechanical model development 72

melting points 84, 111, 145, 146

melting process 99-100, 143

melts 117-23, 1412

membranes 290-1, 303

mesogenic phase 59—60
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mesogens, definition 53
mesomorphic see mesophase
mesophase 53, 78, 83-4, 85, 867
metallocene polymers 148, 173-5
metastable limit (AC.x) 28
metastable phase 22, 23, 171-2
methane 103
methylenediphenyldiisocyanate (MDI)
229
4-methylpentenene-1 111
a-methylstyrene-alkane copolymer
system 193
Metropolis technique 78
micelles 291-3, 295-6, 300-2
microfibrils 122, 309-10, 311, 312
MiCroscopy
see also electron microscopy;
individual microscopy techniques
optical 53, 79-80, 125-34, 241-2, 267
microstructures 46-9, 319-20
microtomes 1267
Miller’s indices 20
minimum energy conditions 143-6,
287-9
miscibility 207, 209-12, 215-17
see also phase separation
modelling 204-5, 209-10, 264-5
modulation contrast system (MCS) 132
modulus 181-3
molar mass effects 83, 194-5, 21517
molar mass segregation/fractionation
149, 172-5, 271
molecular organization
cellulose fibres 311-12
higher order structures 308-20
liquid crystal computer simulations
789
liquid crystal mechanical model
development 71-5
liquids 284-305
nematic liquid crystals 53, 80
rotation 8-11, 102-3, 196-8
smectic liquid crystals 54-5
molecular solids 1-14
molecular surfaces see surfaces

Subject Index

monoclinic crystals 18, 19
monolayers 123, 164, 2901
monomers 91, 197
Monte Carlo approach 78, 151, 170
morphology
annealing phenomena 1234
block copolymers 225
cellulose fibre 312, 314-15
chemical structural polymer type
classification 13
crystal lamellae 115-17
crystalline polymers 107-39
crystal structures 23-5, 40, 41
experimental techniques 12433
hair 309-10
melt grown crystals 117-23
molecular surfaces 233
polymer spherulites 118-23
prediction 245
single polymer crystals 112—15
snow crystals 20
solid polymers 1
motional freedom see degrees of
freedom
moving element (7} process) 1924
multilayer reflectivity 251-2
multiple nucleation 165-6, 167

n see Avrami exponent; director
N see nematic liquid crystal phase
naphthalene 41
2,6-naphthalene-based polymers 88
natural silks 317-20
nature see biological systems
nearly miscible blends 213—14
nematic liquid crystal phase (N)
characteristics 6, 7, 53
distributions/order 72-5
elastic behaviour modelling 75-7
linking group influence on thermal
stability 62—4
molecular arrangements 80
molecular features 602
nematic to isotropic transitions see
transitions
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Nephilu cluvipes 317
neutron diffraction analysis 24752,
267
n-nonadecane 104
non-planar geometries 11617
non-polar end groups 274
non-wetting droplets 235-6
norbornylene 99, 100
n-pentane 10
nuclear magnetic resonance (NMR)
193
nucleation 31-2, 3641
Avrami equation 1568
crystal growth rates 31-2
crystallization 22, 25
empirical description 27-9
Lauritzen—Hoffman regime I1/111
growth 165-7
polymer crystal growth 142-3, 152
site sources 3641
spherulite formation 11920

octadecane 103

opposing sign dislocations 39

optical display applications 82

optical microscopy 53, 79-80, 125-34,
241-2,267

order parameters 71, 72-5

orientation birefringence 130

orientation-induced crystallization 175—
6

orthorhombic structure 18, 19, 108

ortho spin positronium (o0-Ps) 189-91

oscillation 181, 182, 184

osmium tetroxide staining 221-2, 226

Ostwald ripening 22

overlayer method 260

packing 113, 3002

paired ions 2-3

palmitic acid 284

PALS (positron annihilation lifetime
spectroscopy) 189-90

paracetamol 17

paraffin homologous series 7-8
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parallel plate model 296
para spin positronium (p-Ps) 189
partially miscible blends 207
PBC (periodic bond chains) 334
PDMS (polydimethylsiloxane) 13
pendant groups 656, 68-9
Pendellosung effect 47, 48
periodic bond chains (PBC) 334
permittivity 101, 102, 185-6
persistence length 169
PES see poly(ether) sulfone; potential
energy surface
pharmaceutical chemicals 17
phase contrast microscopy 129
phases
behaviour 300-2, 303-5
diagrams 213-14, 215-17, 227, 302—
4
inversion 220
liquid polymer systems 302—5
segregation at surfaces 278—80
separation 142-3, 172-5, 207-31
smectic liquid crystals 54-5, 56
m-phenoxy ether 190, 191
phonon spectra 135
physical properties 2-11, 110, 111, 181,
194-200
pick off annihilation 189
pinning attachment 170
pivalic acid 99, 100
planes of crystal growth 201
plane surfaces 288-9
plant cell walls 31017
plastic crystals 99-105
plasticization effect 195
platelet formation 43
Pluronics 304-5
PMMA see poly(methyl methacrylate)
point group 19
Poiselle flow 281
poisoned growth 44
polarization colours 131
polarized light microscopy 53, 79-80,
118, 119, 120, 129-30
trans-poly(1,4-butadiene) 172
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poly(4-methylpent-1-ene) 117

polyalanine 319

1,4-B-D-linked
polyanhydroglucopyranose chains
310,311

polydimethylsiloxane (PDMS) 13

poly(ester anhydrides) 87

poly(esterimide)s 87

poly(ether sulfone) (PES) 223

poly(ether-urethane) block copolymers,

XPS 263
polyethylene
chemical shift 256
crystal growth 112-13, 114, 148,
154, 169
crystallography 108
growth rate equations 169
low MW highly linear metallocene-
synthesized 123
melt-crystallized lamellae 117-18
minimum energy conditions 144-5
non-planar geometries 117
nucleation in melt 143
Sadler—Gilmer theory 169
shape vs. growth conditions 114
SIMS 265, 266
single crystal growth 11213
spherulites 119
structure 2
thickening process 1234
poly(ethylene oxide) 110, 114
polyimides 85-6
polyisobutylene 265, 266
polymer dispersed liquid crystals 82
polymeric liquid crystalline materials
8291
polymerization, history 2
polymer network stabilized liquid
crystal phase 91
polymer—polymer miscibility 209-11
polymer spherulites 118-23, 125-33,
308
poly(methylene) 10-11
poly(methyl methacrylate) (PMMA)
179, 188-9, 196, 278-9

Subject Index

polymorphism 108, 109-10, 142
polyoxymethylene (POM) 110, 114,
115,117,156
polypropylene 11-12, 109-10, 265, 266
polysaccharides 310-17
polystyrene 219-20
chemical shift 256
fluorine end caps 2723
SIMS spectrum 266
spherulites 119
structure 179
XPS shake up satellites 255, 258, 259
polystyrene-block-polybutadiene-block-
polystyrene (SBS) block
copolymer 224-9
polystyrene-block-polyisoprene-block-
polystyrene 224-5
polystyrene—poly(methyl methacrylate)
(PS-b-PMMA) 230
polysubstituted aromatics 102, 103
polytetrafluoroethylene (PTFE) 156,
184,256
polythiophene 259
poly(trimethyl terephthallate) 154
polyurethanes 86, 229-31, 263
poly(vinyl acetate) 199
poly(vinyl alcohol) (PVA) 255
poly(vinyl bromide) 256
poly(vinyl chloride) (PVC) 200, 256,
262
polyvinylidene fluoride 258
positron annihilation lifetime
spectroscopy (PALS) 189-90
potassium dihydrogen phosphate
(KDP) 45
potential energy 102
potential energy surface (PES) 204
p-Ps see para spin positronium
prediction, crystal morphology 24-5
pressure 199, 217
primary nucleation 22, 152
primitive lattice cells 18
propane 103
propylene—ethylene copolymer 121
proteins 294
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PS-b-PMMA (polystyrene—poly(methyl
methacrylate)) 230

pseudo-liquid crystals 314

PS-F see fluorosilane-terminated
polystyrene

PVC see poly(vinyl chloride)

pyramidal shape 112, 113

pyromellitic acid dianhydride 256

pyromellitic dianhydride 88

pyromellitic diimide 257

quenching behaviour 198-9
quills 309

radius of gyration 147

Raman scattering 1045, 135

random copolymers 14

random lamellar structures 120

real polymer molecules 11-13

reciprocal lattices 21

reflectance 247

reflectivity 247-52

refractive index 125, 24850

regimes of growth 164-9

regular chain folding 149

relative crystal growth rates 40

relaxation behaviour 184, 193, 2024

reptation theory of de Gennes 161

restricted chain mobility 141

rigid backbones 89-91

rigid block size 578

rigid rod-like polymers 84, 85, 86

RIG (rough interface growth)
mechanism 40

ring closure process 201-2

ring structures 57—69

RISM see Rotational Isomeric States
Model

rod-like molecules 67, 84, 85, 86

rod-like silk structures 318-19

‘rooftop’ structure 229, 230

rotation 8, 9, 10-11, 102-3, 196-8

Rotational Isomeric States Model
(RISM) 11, 141, 147

rotator phase 172
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rotor—plastic behaviour 101-5

roughening temperature (7;) 169

rough interface growth (RIG)
mechanisms 40

roughness 35-6, 239-40, 241

Rouse modes 175

rubber elasticity 175, 180, 225

rubber toughened epoxy resins 2202

Rutherford backscattering 2523

Sadler—Gilmer theory 169-71

SALS (small-angle light scattering) 126

sample preparation for EM 1334

sampling depths, XPS 263

SANS (small-angle neutron scattering)
147

saturated solutions 22-3

SAXS (small-angle X-ray scattering) 135

SBS (polystyrene-block-polybutadiene-
block-polystyrene) 224-9

scanning electron microscopy (SEM)
121, 122,242, 2434, 267

scanning tunnelling microscopy (STM)
267

scattering 21, 243-4, 252-3

Scherrer shape factor 135

Schiff bases 63, 69

screening effect 2945, 296

screw dislocations 37-8, 3940

secondary ion mass spectrometry
(SIMS) 264-8

secondary nucleation 22, 152

sectorization 116

segregation 149, 172-5, 271-6, 278-80

self-assembling systems 297, 316

SEM see scanning electron microscopy

sensor applications 230-1

seven crystal systems 18

shake up satellites 255, 258

shape of crystal see habit

sheet structure 3

shift factor 192

shish-kebab structures 121, 122

side chain liquid crystalline polymers
89,91



332

silks 317-20

SIMS (secondary ion mass
spectrometry) 264—8

single crystals 5-8, 16, 99, 100, 112—-15

single knock off regime 264

size of rigid block 57-8

small-angle light scattering (SALS) 126

small-angle neutron scattering (SANS)
147

small-angle X-ray scattering (SAXS) 135

small molecular systems 1649

smectic liquid crystals 6, 7, 54-5, 56,
67-71,110

snow crystals 20

soaps 284, 287, 292

sodium chloride 2-5, 17

sodium stearate 289-90, 292

solid—air interface 235

solidification process 107

solid-liquid interface 235, 236

solid state 11-13

solubility curve, typical 22, 23

solution-grown crystals 112, 115, 271

solutions 22-3, 29-30

solvent etching 1334

space group 19

specific free energy of melting 143

specimen preparation 127

spectroscopy 183-90, 247, 2528, 262—
4,267

specular reflection 247, 248

spherical see globular

spherulites 118-23, 125-33, 308

spiders 317-19

spidroin 1/2 317

spinning process, spiders 317-18

spinodal condition 214, 215-16

spinodal decomposition 209, 218—-19

spirals 38-9

splays 80, 120

spreading of drops on surfaces 239, 240

spreading films 235

sputtering 264

stability of colloids 2934, 2968

stains 127, 133-4, 221

Subject Index

static method 181
statistical methods 71, 72
stearic acid 284
steepness index 204
stems 146, 1602
step growth 32, 37-8, 434
steric hindrance 197-8
steric stabilization 298-9
Stern model 296, 297
STM (scanning tunnelling microscopy)
267
strain birefringence 130—1
stress tensors 75—7
structure—property relationships 1-14
classification of polymers 12—-14
ionic solids 2—5
liquid crystal phase formation 55-9
low molar mass hydrocarbons 8—10
molecular solids 58
physical basis 2—11
polymers 1-14
poly(methylene) chains 10-11
real polymer molecules in solid state
11-13
sodium chloride solid crystal 2—5
styrene—butadiene—styrene block
copolymers 131
styrene—polybutadiene—polystyrene 220
substituent changes 59
succinonitrile 100
supercooling (A7) 151-2, 153, 163
super-folding model 148
supersaturated solutions 22-3, 41
surfaces 233-69
see also interfaces
amorphous polymers 272-3
area 289-90, 293
assessment methods 23840
binary polymer blends 2767
characterization 238
crystalline polymers 271-2
electrohydrodynamic instabilities in
polymer films 280-2
end functionalized polymers 278
energy 5, 145, 146, 231, 233-8



Subject Index

enrichment 278-80

FTIR imaging 268-9

ion beam analysis 2523

neutron diffraction analysis 24752

phase segregation 278-80

polymer blends 273

roughness 35-6, 23940, 241

spectroscopy 247

theoretical description 2735

vacuum techniques 253-68

visualization 2404

X-ray analysis 247-52
surface tension 2348, 273-5
surfactant—water—oil system 302
‘Swiss cheese’ structure 123
switchboard model 147
symmetry operations 18-19
syndiotactic polypropylene 11-12

tactic polypropylene 11-12
take-off angle, XPS 263
TDI (toluenediisocyanate) 229
TEM see transmission electron
MiCroscopy
temperature dependence
dodecane gauche/trans states 7
liquid crystal colour 82
liquid crystalline phase modelling 71,
73,74
main chain crystalline polymers 84
polymer crystal growth 151
terminal groups 64-5, 66, 678
o-terphenyl 180
tertiary nucleation 152
TETA (triethylenetetra-amine) 220, 222
tetragonal crystals 18, 19
T, see glass—rubber transition
thermal expansion behaviour 1801
thermal stability 61, 62—4
thermodynamics 21-3, 141-2, 155,
208-12
thermoplastic toughened epoxy resins
222-3
thermotropic liquid crystals 53, 54
thickening process 123-4
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thickness 145, 162, 228-9
thin films 280-2, 2901
Thompson—Gibbs equation 145, 146,
154,155,163
tight folds 149
toluenediisocyanate (TDI) 229
torsional angles 8—10
T, see roughening temperature
trans-crystalline polyethylene 108, 123
transitions
see also glass—rubber transition
alkyl chain branching effects 68
linking group effects 64
nematic liquid crystal molecular
features 602
pendant group effects 66
terminal substituent effects 66
translation 100, 102
transmission electron microscopy
(TEM) 112, 221, 222,242,243
trans polymer solidification 107
trans state 5, 6, 7, 8-10
transverse cellulose fibre structure 315—
16
triblock copolymers 303-5
1,1,1-trichloroethane 102
triclinic crystals 18, 19
triethylenetetra-amine (TETA) 220, 222
trigonal crystals 18
trimer structure 3
T-shaped dimers 90, 91
twist 67, 80
two-dimensional nucleation 36—7

UCST see upper critical solution
temperature

unit lattice cells 17

universal curve 261

upper critical solution temperature
(UCST) 213,217

urea 229

urethane 229

vacuum techniques 253-68
van der Waals interactions 2801



334

VFT see Vogel-Fulcher-Tammann

virtual mesophase 83

Vogel-Fulcher-Tammann (VFT)
equation 203

volume variation 180-1

water—air interface 284—5

wave front analogy 1568

weight fraction 225, 227

wetting droplets 235

white beam X-ray topography see Laue
X-ray diffraction

Williams—Landau—Ferry (WLF)
equation 153, 161, 165, 190-2, 200

Subject Index
Wulff plot 40

XPS see X-ray photoelectron
spectroscopy
X-ray photoelectron spectroscopy
(XPS) 253-8, 2624, 267
X-rays 247-52, 267
see also crystallography
diffraction 46-8, 1345, 150
emissions 244
scattering 104, 109, 137-8
xylene solutions 112, 114

Young’s equation 2348



