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Adhesive (Adhesion), 17, 62, 278, 342,

348, 350, 503, 588
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thermal, 156-158, 255, 482
thermooxidative, 92, 255
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Analysis
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558, 561
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Blending (Mixing), 9, 574
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reactive, 100, 570, 574, 592
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amide, 245, 248, 285
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478
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ionic, 336, 338
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metal (salt, compound), 92, 144,

145, 254, 589
metathesis, 8, 13
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organotin compounds, 92, 357
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tetraalkoxide, 82, 96, 285
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transition metal derivatives, 48
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364
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357, 364, 372, 382, 389-392,
396, 501, 526, 528, 533, 589

mesogenic, 547
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315
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Chromatography, 10, 37, 48
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343, 344
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46-48, 65, 168, 454
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Coefficient
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Compatibility), 10, 16, 100,
139, 256, 342, 391, 439, 461,
568, 570, 581

apparent, 346
bio-, 102
blood, 102
forced, 346
practical, 440
reactive, 574

Composite, 404, 407
nano-, polymeric, 17, 424, 473, 474
macro-, 474
polymer-polymer, 447

microfibrillar reinforced, 447
shape memory, 560, 562

Conductivity
direct current (DC), 230
electric, 17

Conformation
all-trans, 451
change of, 186, 194
gauche-trans-gauche, 451

Constant
Boltzmann, 408, 413, 526
dielectric, 229, 234

Conversion, 84, 119, 120
Cooperative crystallization (Cocrystal-

lization), 439, 443, 448, 458
complete, 449, 459
partial, 448, 449, 459

Creep, 452, 462
resistance to, 10, 102, 103, 490, 497

“Criss-cross” cycloaddition, 37
Crosslinking (Crosslinks), 9, 200, 246,

587
allophanate, 535-537, 539
by trifunctional polyols, 544
by urethane groups, 546
chemical, 4, 197, 328, 338
coordination, 364
non-chemical, “virtual”, 5, 280, 284
physical, 77, 141, 142, 151, 243, 280,

284, 290, 313, 328, 334, 403,
437, 533, 556

water-assisted, 463
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376, 396, 400

Cryoscopy, 12
Crystal thickening, 175-177
Crystallization (Crystallinity)

cold, 92, 289
degree of, 169, 172, 328, 330

volume, 174
heat of, 291, 552
isotropic, 449
relative, 291
secondary, 267
strain-induced, 198, 266, 300, 304-

306, 316, 317
Cyclodimerization, 340
Cyclotrimerization, 340, 343, 344, 346

Deformation, 12
bending, 177
forced, 178, 179
frozen, in the glassy state, 522
macro-, 177, 178, 180, 193
micro-, 177, 179, 180, 182, 192, 193
of spherulites, 300
plastic, 177, 185, 268, 274
residual, 178, 179, 182, 266
reversibility of, 168, 169, 180, 192
tensile, 177, 178, 290
uniaxial, 285, 294, 303, 310, 314

Degradation (Decomposition, Destruc-
tion), 48, 251

bio-, 374
by UV irradiation, 357, 365
chemical, 65, 276, 575, 576

selective, 65
controlled, 13
deep, polyester, 573
homolytic, of hydroperoxide, 365
hydrolytic, 101
oxidative, 102, 142, 156, 157
photo-, 254, 365
solvolytic, 570
thermal, 15, 84, 88, 102, 156, 254,

284, 365
thermooxidative, 365, 483

Density, 273, 278, 397
electron, 204, 207

nucleation, 297
packing, 338
specific, 17

Dephasing, 176
Dichroism

FTIR, 55
infrared, 11, 317

inversion of, 369
Diffraction

X-ray (XRD), 11, 13, 50, 63, 478,
480, 483, 545

Diffusion, 346, 391
of end groups, 256
of oxygen, 364

Dissolution, selective, 578
Distribution

of amorphous phase, 174
of chord length, 207
of end-groups, 48
of external stress, 192
of long period, 200, 201, 217, 220
of molecular weight (mass), 10, 160,

169, 248, 283, 289
of orientation, 191
of segment length, 142
size, 187, 202, 267, 269, 338
statistical, 370

of blocks, 43, 50
of monomers, 251

Dynamic vulcanization, 6, 9, 12, 14,
15, 16, 79, 99

Ebullioscopy, 362
Effect

antimicrobial, 376
barrier, 17
catalytic, 144, 145, 344, 346, 576
densification, 453
endothermal, 126
epitaxial, 448
hardening, 455
“macro”-, 373, 374
of chain flexibility, 178
of constituent segment length, 299
of crystal melting, 234
of deformation, 314
of dilution, 531
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of macromolecular structure, 366
of phase mixing, 335
of polycondensation water, 35
of sonication, 479, 483
of stretching, 266
piezoelectric, 348
plasticizing, 130, 477
self-compatibilization, 441
shape memory, 105, 118, 139, 168

thermally induced, 521
sheer-thinning, 256
solvent, 148, 154, 313
synergistic, 375
Weisenberg, 256

End (terminal) groups, 20, 37, 48, 55,
65, 121, 245, 250, 254, 361,
362, 373, 392, 572

amino, 45, 144, 249, 549
butanoate, 251
carbinol, 53
carbonyl, 143, 146
carboxyl, 46, 89, 252
carboxylate, 251
hydroxybutylate, 251
hydroxyl, 43, 89, 251
reactive, 47
secondary alcohol, 255
terpyridine ligands, 55
titration of, 11, 48

Energy
combustion, 582, 583
consumption of, 591
dissipation of, 227
elastic, 134, 135, 522, 525, 555
Gibbs’ free, 117, 475
free, of crystal surface, 457
free, of mixing, 117, 335
recovery of, 567, 578, 582, 584

by incineration, 582, 590, 592
strain, 525
surface, 477
thermal, 578

gain of, 525
loss of, 525

Entanglement
chain, 522
density of, 315
physical, 555, 557

Enthalpy
of activation, 251
of crystallization, 127, 155
of fusion (melting), 127, 148, 149,

155
of mixing, 117

Entropy
elasticity of, 524, 525, 547
force of, 526
gain, 475
loss, 475
of activation, 251
of fusion, 148, 149
of mixing, 117

Environmental protection (Ecological
considerations), 20, 101, 358,
375, 482, 504, 575, 577, 591

Environmentally friendly material, 7,
102

Equation
Arrhenius, 385, 407, 408, 413, 417
Bragg, 330
Couchman-Karasz, 345, 346
Fox, 345, 346, 391, 410, 540
Fox-Flory, 229
Fuoss-Kirkwood, 237
Gordon-Taylor, 134, 540
Halpin-Tsai, 442
Havriliak-Negami, 233, 234, 236,

385, 394, 398, 401
Mark-Houwink-Sakurada, 315
Mattews, 329
Rosovitsky and Lipatov, 339
Scherrer, 329
viscoelastic constitutive, 523
Vogel-Fulcher-Tamman, 234, 236,

385, 398, 399, 408, 413, 416,
418

Exfoliation, 425, 477, 478, 481, 483,
485

Fiber, 142, 160, 577, 580
antistatic, 280
glass, 474, 515
optical, 17
textile, 5, 17, 80

Fibril, 174
Fibrillization, 447
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Filler, 17, 278, 338, 340, 442, 474, 580,
585

calcium carbonate, 577
carbon fiber, 346, 347
conducting carbon black, 560
γ-Fe2O3, 339-341
fibrous, 582
layered silicate, 425
nano-, content, 425, 473, 485

Flamability, 357, 480, 588, 591
Flame-retardant, 342, 358, 490, 506,

590
halogenated, 591

Flexibility, 278-280
low temperature, 490, 506, 509, 511,

515, 517
Freon, 583
Foam

flexible, 583, 586-589
post-consumer, 583
rigid, 583, 587, 589

Fourier transformation, 384
2D, 188, 209, 210
3D, 204

Function
chord distribution (CDF), 187-191,

202, 209, 217, 220
multidimensional, 187, 194, 201,

208, 221
correlation, 205, 206

Vonk’s multidimensional, 187,
202

interface distribution (IDF), 187,
202, 207, 208

interference, 210
scattering, 205
two-dimensional, 203

Grafting, 6, 8-10, 19, 105, 339, 340
“from”, 9
“onto”, 9
reactive, 342

Hardener, resin, 575, 576
Hardness, 80, 439, 491, 510, 512

micro-, 451, 455, 457, 458
Shore A, 15, 16, 83, 135, 151, 158,

161, 482, 517, 518

Shore D, 15, 16, 83, 135, 137, 161,
267, 275, 277, 286, 482, 497,
506

Hybridization, 344, 560, 562
Hydrophilicity, 244, 273, 275, 278, 310,

359, 363, 364
Hydrophobicity, 272, 275, 584
Hysteresis, 17, 104, 105, 171, 274, 275,

316, 318, 533, 541, 555, 557,
560

mechanical, 134-136, 291, 308-310,
318

Immiscibility, 271, 450, 539, 581
thermodynamic, 141, 328, 333, 440

Incompatibility, 14, 252, 284, 333, 343
thermodynamic, 14, 336, 366, 382

Index
dispersity, 8, 18
melt, 169, 252, 278
refractive, 297

Intelligent (“smart”) material, 106,
168, 521, 560

Intercalation (Intercalant), 475, 485
latex, 480
melt, 479
solution, 479, 480

Intermingling, 475, 477
Isotropization, 447

Kinetics, 35, 40, 346
first order, 251
of crystallization, 232
of polycondensation, 47, 88, 254
of polyesterification, 251
of polymerization, 251
second order, 40, 251

Law
Bragg’s, 178
first, of thermodynamics, 526
Porod’s, 208

Liquid crystalline polymer (chain,
block), 7, 13, 19, 50-52, 55,
79, 442, 548

Loss
abrasion, 517, 518
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dielectric, 131, 132, 228, 230, 233,
342, 386, 406

weight, 358, 364, 365

Macrocycle, 48, 60, 92
metal containing, 7, 18, 58

Mass spectrometry, 47, 48, 65
Mechanical loss factor (tanδ), 129, 132,

151, 160, 229, 287, 339-341,
443, 481, 538, 539, 556, 558

Mechanism
deformation, 177
dissipative, 523
of living polycondensation, 18
relaxation, 337

Mellin convolution, 211
Method

depolymerization, of amide polymers,
581

dielectric conductivity, 382
diisocyanate, 246
hot runner, 14
identification, 578, 579
ionic conductivity, 382, 387, 391
Kjeldahl, 362
matrix-assisted laser desorption

ionization (MALDI), 65
with time of flight detection

(MALDI-TOF), 59, 344
of Hoy, 123
of hysteresis measurement, 102
of solvolytic degradation, 570
physical, of recycling, 590
physicochemical, of recycling, 590
radiation, 581
reactive injection molding (RIM),

504, 505, 585, 586
reinforced (R-RIM), 588

rebonding, 586
saturation/depressurization, 17
thermally stimulated conductivity

(TSC), 269, 332
thermally stimulated depolarization

current (TSDC), 332, 337,
344, 383, 386, 391, 395-403

two-stage, of waste polyurethane
degradation, 590

zol-gel, 478, 485, 562

Microscopy, 173
atomic force (AFM), 13, 66, 264,

267, 268, 293, 300, 301
tapping mode, 294, 295, 297, 302

polarized light (optical), 51, 264,
267, 268, 530

scanning electron (SEM), 12, 101
transmission electron (TEM), 13,

66, 264, 267, 268, 293, 298,
299, 478, 481

Miscibility, 92, 170, 250, 332, 336, 437,
539, 556, 560

thermodynamic, 335
Model, 37

free energy, 55
kinetic, of polyesterification, 87
morphological, 290, 308
of affine deformation, 182-184, 193
of 1D disorder, 203
of Maxwell, 543
of nanostructure, 213
of structural changes, 185
of structure and chain conformation,

184
of TPE structure, 173, 184, 185
of Zhurkov, 186
of zigzag lamellae, 192
three-phase, 171
two-component, 213

Modification
chemical, 5, 8, 78, 342
surface, 346

Modulus, 442
electric, 385, 407
flexural, 273, 491, 516
glassy state, 522, 523, 525, 533, 543
loss, 129
rubbery state, 522, 523, 525, 533,

539, 543, 547, 556
storage, 129, 152, 155, 159, 274, 276,

284, 287, 312, 313, 438, 481
dynamic, 532, 545
tensile, 51, 558

tensile, 274, 275, 442, 523, 547, 582
Young’s (elasticity), 227, 267, 275,

291, 300, 309, 310, 314, 316,
334, 337, 449, 479
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Molecular mobility, 382, 386, 391, 405,
409

Morphology, 66, 264, 390, 404
bulk, 297, 298
di(two-)phase, 118, 524
microphase, 118, 337, 522
microphase-separated, 80, 284, 289,

310, 314, 328, 344, 409-411,
426, 429, 437

multiphase, 117
nanophase, 118
phase, 133
schematic representation of, 524,

529
spherulitic, 477
zigzag, 192

Nanoparticles, 473
aggregation of, 477
carbon nanotubes, 473, 485
layered silicates, 473-475
zeolites, 473

Network
conductive, 280
dual, 477
hybrid, 350
hydrogen bonding, 272
infinite, 167
interpenetrating, 13, 199, 382
“knots” of, 438, 477
nanoparticle-induced, 477
percolation, 462

double (electrical and structural),
462

physical, 267, 328, 335, 438
physically crosslinked, 44
“second”, 477
thermoreversible
three-dimensional, 168, 539, 541

Nucleation, row, 306

Organophilization, 476
Osmometry, 48

Parameter
Flory-Huggins, 232, 284
Kohlrausch-Williams-Watts, 397,

408

molecular, 526
of lamellar nanostructure, 219
solubility, 117, 122, 123, 172, 253,

284, 345
stability, 149, 232
strength, 83
thermodynamic, 149, 335

Permittivity, dielectric, 228, 384, 393,
405, 412, 421, 425

Phase
amorphous, interfibrillar, 173
amorphous, intrafibrillar, 173
co-continuous, 264
frozen, 522, 525, 555, 560
interpenetration of, 327
mixed-, 528, 535, 537
reversible, 522, 525, 558, 560

Phase inversion, 359, 360
Phase separation (segregation), 39, 40,

79, 80, 133, 156, 172, 197,
200, 246-248, 253, 270, 272,
274, 279, 443, 532, 549, 570

macroscopic, 12, 284
Phase transition, 450

stress-induced, 450, 451
Plasticization, internal, 271
Polymer alloy, 280, 515, 516

shape memory, 526, 527
Polymerization

anionic-to-radical, 65
atom-transfer (ATRP), 7
degree of, 122, 127-129, 169, 229,

251, 283, 284, 293
in situ, 477, 484, 519
in solution, 245, 478
interfacial, 247
ionic, 34
living anionic, 4, 6-8, 33, 283
living cationic, 6-8
low temperature, 146
methasynthesis-to-radical, 65
radical, 5, 34, 79, 328

controlled (CRP), 7, 9
radical-to-cationic, 65
ring-opening, 6, 34, 55, 60, 79, 92,

158
anionic, 6, 248
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step-growth, 283
thermal, 245, 249

Polymorphic transition, 454, 455
strain-induced, 454, 456-459
stress-induced, 452, 455

Polymorphism, 310, 311, 391, 453
Properties, 157, 491, 492, 498, 499,

500, 502, 508, 513, 514, 517,
518, 527

antimicrobial, 376
antistatic, 244, 275, 280, 285, 502,

506
colloid-chemical, 359
dynamic, 274, 278, 280
elastic, 118, 134, 192, 263, 274, 278,

518
fatigue, 102
gas-barrier/permeation, 17, 376,

473, 479, 491
impact, 280
mechanical, 83, 100, 105, 120, 155,

161, 244, 249, 275, 331, 356,
361, 362, 365, 482, 507, 535

non-allergenic, 376
physical, 83, 244, 275, 278, 491
physico-chemical, 263
rheological, 100, 277, 517
shape recovery, 525
shape retention, 525
static dissipative, 275
tear, 463
tensile, 41, 463
thermal, 10, 159, 517, 529, 535, 551,

557, 561
thermo-mechanical, 286, 542, 546
viscoelastic, 339, 341

Randomization, 441
Reaction

allophanate, 544
model, of urethane formation, 366
of Ritter, 363
side, 15, 43, 45, 46, 82, 87, 153, 156,

245, 254
Recycling, 490, 496, 504

chemical, 567, 570, 578, 583, 588,
590

physical (mechanical), 570, 578,
583, 590

physicochemical, 570, 590
Reinforcement, 474

carbon black, 473
nano-, 474, 476, 482, 485

Relation
Fourier, 205
Tabor’s, 452

Relaxation, 130, 132, 185
α-, 131-133, 270, 337, 386, 392, 393,

400, 406, 411
β-, 131-133, 229, 231, 234, 237, 270,

393, 411
γ-, 230, 231, 234, 237, 270, 337, 393,

406, 411
Maxwell-Wagner-Sillars (MWS),

337, 392, 411
of microfibrils, 194
primary, 227, 228, 385
secondary, 227, 270, 332, 385, 392
spin-lattice, time of, 66
stress, 10, 306, 307, 316

non-linear, 307
Renewable resource, 102, 105
Resistance

abrasion, 274, 461, 462, 476, 490,
497, 511

chemical, 9, 275, 280, 462, 490
flexural fatigue, 490, 495, 497, 511
frost, 357, 462
impact, 490
scratch, 476
solvent, 152, 273
swelling, 10
thermooxidative, 479
to hydrolysis, 245, 357, 462, 515,

517
to oils, 9, 153, 495, 497
to thermal degradation, 162, 245,

249, 479

Scattering
dynamic light, 12, 386
intensity of, 171, 186
multi-angle laser light, 11
neutron, 386
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small-angle light (SALS), 264, 267,
269, 293, 296-298, 300

four-leaf clover pattern, 297
Hv pattern, 297, 298, 301, 308

small-angle neutron (SANS), 12 ,13
small-angle X-ray (SAXS), 12, 13,

66, 170, 172, 173, 175-178,
198, 200, 203, 264, 329, 332,
337, 344, 369, 371, 389, 391,
411, 444

“butterfly” pattern, 202, 217
four-point pattern, 178, 181-183,

192, 202, 214
six-point pattern, 214
three-dimensional (3D)
two dimensional (2D), 168, 178,

180-183, 186, 210, 300, 301
two-point pattern, 178, 180-183

static light, 12
wide-angle X-ray (WAXS), 12, 13,

122, 124, 175, 264, 293, 294,
300, 311, 329, 330, 332, 391,
426, 446

Segment (Block, Domain)
amorphous (soft), 141, 167, 168,

172, 173, 189, 197, 227, 328,
370, 381, 516, 522

crystalline (hard), 141, 167, 168,
173, 189, 193, 197, 227, 328,
370, 381, 516, 522

Separation (Segregation), 532, 553
microphase, 5, 12, 117, 270, 271,

335, 381
degree of, 133, 318, 338, 340, 346,

382, 389-391, 399-403
schematic representation of, 138

Sequential reordering
melting-induced, 441
miscibility-induced, 441
crystallization-induced, 441

Shape memory polymer (SMP), 118,
136, 521

Shear, 14, 15, 482
Shelf life, 359, 360, 492
Simulation, 66, 103
Solubility, 50, 55, 117

mutual, of blocks, 118

Space
physical (real), 188, 198, 201, 204-

206, 209
reciprocal, 198, 201, 204, 206, 209

Spectroscopy
atomic, 579

laser-induced emission (LIESA),
579

dielectric (DS), 228, 237, 383, 389,
579

dielectric relaxation (DRS), 339,
344, 383, 386, 391, 393, 394,
400-427

impedance, 387
infrared (IR), 48, 271, 367, 368, 371,

389
Fourier transform (FTIR), 11,

337, 344, 391
Fourier transform photoacoustic

(FTIR PAS), 409, 417
middle (MIR), 579
multiple attenuated total

reflection (ATR), 344, 367,
368, 372, 376

near (NIR), 578, 579
laser-interferometric creep rate, 346
molecular, 579
nuclear magnetic resonance (NMR),

11, 132, 271, 386
13C, 46, 66, 79, 169
cross polarized magic-angle 13C,

11
19F, 12
1H, 13, 39-41, 47-49, 56, 66, 79,

82, 169, 286
impulse, 11
29Si, 66
solid-state, 264, 270
solid-state 13C, 50
solid state 13C with cross polariza-

tion and magic angle spin-
ning (13C CP-MAS), 11, 272,
273

solid-state 1H-Wideline Separation
(WISE), 271, 272

Raman, 386
Fourier transform (FTR), 579

ultraviolet (UV), 372
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Spherulite, 529, 531
size, 269, 296, 297
superstructure, 267, 293, 296, 298,

300, 309
Stability

degradation, thermal, 48, 98, 102,
105, 156

dimensional, 342
low temperature, 356
mechanical, 375
temperature (thermal), 314, 318,

364
to hydrolysis, 515
to radiolysis, 366
to UV irradiation, 365

Steric hindrance, 362
Stiffness, 478
Strain

hardening, 211, 315, 534
permanent, 522
recoverable, 523, 534
residual, 534, 553, 557, 562
unload, 522, 534

Strength, 168
adhesive (shear), 349, 350
dielectric, 236, 237, 385, 387
mechanical, 160, 161
tear, 151, 484
tensile, 137, 161, 273, 334, 360, 442,

477, 478, 582
Stress

hardening, 266
relaxation, 154

Structure
allophanate, 340, 363
biuret, 362, 363
blocky, 90
branched, 363
chemical, 142, 404
comb-like, 63, 362
crystal, 150
diphase, 100, 122, 141
nano-, 118, 131, 137, 188, 193, 199

evolution of, 187, 189, 191, 197,
202, 210, 211, 216

lamellar, 218
microfibrillar, 217

topology of, 202
phase, 170
skin-core, 461
supermolecular, 137
supramolecular, 56, 368, 376

double helical, 57
Supercoolong, 552

degree of, 531
Surfactant, 341, 358, 475

Telechelics, 38, 47, 50, 94, 98, 145, 146,
248, 383, 419-423

Temperature
brittleness, 147, 492
equilibrium, of melting, 148, 149,

154, 560
heat distortion, 473
loading, 522, 524, 542, 543
recovery, 543
service, 105, 156, 264, 284, 437, 463,

490, 497, 501, 567
softening, 147, 370, 492
“switching”, 528
unloading, 522, 524
Vogel, 398

Thermo-shrinkability, 266
Tie molecule (contact, point), 167,

173, 174, 184, 192, 443, 525,
526

interfibrillar, 185, 192
intrafibrillar, pullout of, 185
taut, 214

Titration
potentiometric, non-aqueous, 362

Torque, 88, 89, 252, 280
Toughness, 280, 291, 315, 464, 490
Transesterification, 40, 53, 84, 89, 119,

142-144, 156, 251, 311, 442
Transition

morphological, 192
order-disorder, 12
order-order, 12

Transparency (Clarity), 267, 356, 487,
491, 506, 508, 517, 526

Value-added chemical (material), 18,
465, 568, 572
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Viscometry, 11
Viscosity, 83, 88, 89, 137, 154, 250, 403,

588, 590
complex, 539
inherent, 154, 246, 315
intrinsic, 122, 255-257, 311, 361,

555, 558
melt, 88, 252, 535, 539

Vulcanizate
thermoplastic (TPV), 9

low-density foamed, 15
Waste

polyamide (carpet), 577, 578, 580

polyester, 571, 575, 576
polyurethane, 583, 588, 590
post-consumer, 586
water, 580

Weld
extruded, 101
wire, 101

X-ray source, 170
free electron laser (XFEL), 198
synchrotron, 12, 198

radiation of, 170, 175


