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a
AB/AABB type polyamides 27, 36
AC conductivity 323
accelerator 246
acids
– amino, see amino acids
– 12-aminolauric 12–14, 38–39, 372–373
– hydrolysis 143–145
– layered silicic 285
– surface acidity 79
– unsaturated dicarboxylic 245
acrylate terminated polyurethane (ATPU) 

259
activation
– energy 115–116
– metallocenes 75
– nickel catalysts 77
ADA (amino acid) 262–263
addition-fragmentation transfer 351
additives 71–72
adipate-modifi ed LDH 47
adsorbed monomers 91
agglomeration tendency 127
aggregates 56
AIBN (2,2′-azobis(isobutyronitrile)) 89
alcohol, furfuryl 135–136
AlEt3 (triethylaluminum) 376
aligned fi ller 8
aliphatic polyester–clay nanocomposites 

367–386
alkoxy silanes 275
alkyds 261
alkylaluminoxanes 76
alkylaluminum compounds 66
alkylammonium cations 370
3-alkylthiophenes 303
alumina layer 132

Index

aluminosilicates
– inorganic 222
– layered 1
– nanocomposites 369
aluminum alkyl cocatalyst 294
amines 59
– amine : epoxy mole ratio 223–224
amino acids
– ADA 262–263
– carbon number 37
– nanocomposites 36–41
12-aminolauric acid (ALA) 12–14, 38–39, 

372–373
ammonium
– chloride 207
– group 344
– quaternary cations 65, 73
– stearyl 11
– surfactants 290
amorphous lamellae 198
amphiphilicity 271
anhydrides 245
anhydrous melt polymerization 43
anhydrous prepolymerization 33
anionic polymerization 289–293
(ar-vinyl-benzyl)trimethyl ammonium 

(VBTA) 296
aromatic polyamides 28
“arrowhead” shape 150
aspect ratio
– CNTs 303
– CWs 126
asymmetric carbon 288
atom transfer radical polymerization (ATRP) 

23, 99, 267–281
– controlled 351
2,2′-azobis(isobutyronitrile) (AIBN) 89
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b
barrier properties 204–207
– epoxy nanocomposites 238–240
– nanocomposites 118–121
– PS/MMT nanocomposites 355–356
basal spacing 5, 15
– epoxy nanocomposites 232
– montmorillonites 37
bentonite suspensions 256
benzimidiazolium 358
benzyldimethylhexadecylammonium 

(BzC16) 226, 233–237
bio-based nanocomposites 123–167
bioabsorbable surgical sutures 381
biodegradable polymers 367–368
BIR (butadiene-isoprene copolymer) 291
birefringence 141
bis(hydroxyethyl) terephthalate (BHET) 106
bisphenol A 15–17, 259
blending 267, 309
block copolymers 23
– brushes 270–271
bone fi xation devices 381
BR (butadiene rubber) 288–289
Bragg’s law 151
brushes
– block copolymer 270–271
– comb polymer 273
“built-in” surface functionality 124
bulk polymerization 347–348
1,3-butadiene
– BIR 291
– BR 288–289
– polymerization methods 287–289
BzC16 (benzyldimethylhexadecylammonium) 

226, 233–237

c
2C18 (dioctadecyldimethylammonium) 226
calcined clays 75
calorimetric analysis 314, 358–359
calorimetry 360–361
caprolactam 12
– ring-opening polymerization 40
carbon, asymmetric 288
carbon dioxide (CO2) 374
carbon nanotubes (CNTs) 34
– DWNTs 305
– functionalization 308
– MWCNTs, see multiwall carbon nanotubes
– polymer nanocomposites 100
– PUCNs 170–188
carbon number 37
carbonate units 379

carboxylation 171
catalysts
– activators 74–76
– catalyst : clay ratio 81–82
– clay-based 298
– clay-supported 59, 294
– heterogeneous 297
– karstecit 278
– nickel 77
– Phillips 60
– stereoselectivity 84
– supports 63–64, 72–74, 77, 81, 294
– tacticity 84
– Ziegler–Natta 60, 287
cation exchange 14, 39
– CEC 58, 81
– clay reactions 58
– mechanism 45
cationic ROP 274
cationic surfactants 334–339
cations
– hydroxyl-substituted alkylammonium 370
– interlayer 59
– organic 241
– quaternary ammonium 65, 73
C=C antisymmetric stretching 322
CEC (cation exchange capacity) 58, 81
CED (cohesive energy density) 177
cell strut 186
cellulose
– microcrystalline 143–145
– molecular structure 128
cellulose fi ber nanocomposites 99–100
cellulose whisker (CW) nanocomposites 

128–132
– reactive molding 136, 140–149
chain length 13
chains, polyacrylate 272
char retention 161
characterization
– P3HT/MWNT nanocomposites 310
– PUCLNs 196–200
– PUCNs 176–183
– PUFGNs 210–214
– techniques 138–140
charge transportability 322–326
chemical reactions, see reactions
chemical vapor deposition (CVD) 306–307
chiral map 306
clarity 119
clays 284–286
– aliphatic polyester–clay nanocomposites 

367–386
– calcined 75
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– catalyst : clay ratio 81–82
– catalyst activators 74–76
– chemical reactions 58–59
– clay action 42–43
– clay-based catalysts 298
– clay modifi ed HUP resins/alkyds 

261–262
– clay–PS particles 276–277
– clay state 196
– clay-supported catalysts 294
– epoxy/clay nanocomposites 268
– GASP 95–96
– general structure 54
– in-situ ATRP 267–281
– intercalated 107
– lamellae 285
– laponite 275
– layered 107
– morphological hierarchy 56, 249
– nanoclay-reinforced nanocomposites 34
– organo-, see organoclays
– PEA/clay nanocomposites 382–383
– PET/clay nanocomposites 105–122
– polybutadiene clay nanocomposites 

283–301
– polymerization additive 71–72
– polyol–nanoclay mixtures 194–196
– polyolefi n–clay nanocomposites 53–88
– PUCLNs 188–208
– surface modifi cation 64–66, 80–81
– synthetic 39, 285
– types 78–79
Cloisite 73–74, 80, 139, 375–376
CNFs (cellulose nanofi bers) 99–100
CNTs (carbon nanotubes) 34
– CNT-reinforced nanocomposites 34
– DWNTs 305
– functionalization 308
– MWCNTs, see multiwall carbon nanotubes
– polymer nanocomposites 100
– PUCNs 170–188
CO2 (carbon dioxide), supercritical 374
coatings 91–92, 204
cocatalyst, aluminum alkyl 294
cohesive energy density (CED) 177
colloidal particles 272
– PS 277
comb polymer brushes 273
commercially important polyamides 29–34
commodity products 53
composites
– ICP–CNT 307–309
– manufacture 133–136
– microstructure 225

– polymer/cellulose fi ber 99–100
– polymer/CNT 100
– polymer/inorganic compound 96–99
– polypropylene 2
– polyurethane 6
– see also nanocomposites
conducting polymers 303
conductive nanofi llers 185
conductivity
– AC 323
– DC 324
– electrical 185
– thermal 187, 189
cone calorimetry 360–361
conjugated polymer charge transport 324
controlled polymerization techniques 

350–352
coordination catalysts 59
coordination of amines 59
copolymerization 62
– random 96
copolymers
– block 23, 270–271
– butadiene-isoprene 291
corona treatment 229
correlation function 197
coupling reaction 342
covalently functionalized laponite clay 275
cracks 201
creep 203–204
crosslink points 202
crosslinked polyester nanocomposites 248
crosslinking mechanism 136
crosslinking monomers 246
cryochemical solid-state synthesis 97
crystal vibrational energy 188
crystalline lamellae 198
crystallization
– nanocomposites 109–112
– rate 381
curing
– conditions optimization 222–224
– CW–PFA composites 137–138
– fi rst stage 156
– MMT–PFA composites 139–140
– UP/MMT nanocomposites 246, 253–258
curved particles, MMT 57
CVD (chemical vapor deposition) 306–307
CW (cellulose whisker) nanocomposites 

128–132
– reactive molding 136–138, 140–149
cyclic forces 201–202
cyclic oligomers 18
cyclohexane 290–293
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d
2D/3D patterning 94
3D percolating system 323
damping factor 213
DC conductivity 324
decomposition
– side chains 316
– thermal 307
defects 201
degradation 114–115
– nonoxidative 148–149, 160–161
– oxidative 162–163
degree of phase separation (DPS) 183
density
– CNTs 303
– grafting 369
– MMT 231
– modifi ed vermiculite 232
depolymerization 357
depth profi les, nanoscratch 206, 216
derivative mass 113–115
derivative weight 228
desulfonation 146
DGEBA (diglycidyl ether of bisphenol A) 

15–17
diamine/diacid-based nanocomposites 

41–48
dicarboxylic acids, unsaturated 245
dichloromethane vapor 370
1,3-dienes 287
differential scanning calorimetric (DSC) 

analysis 314, 358–359
diffusion barriers 217
diglycidyl ether 259
– bisphenol A (DGEBA) 15–17
dihydrogenated tallow 191
diisocyanate 134
1,6-diisocyanatohexane 381
γ-diketone 160
dimethyl dihydrogenated tallow quaternary 

ammonium (DMDTA) 257–258
dimethylformamide (DMF) 233
N,N-dimetylformamide (DMF) 177
dioctadecyldimethylammonium (2C18) 

226
direct SSP 32, 44–46
dispersions
– fi ller phase 123–167
– MMT in styrene 352
– P3HT/MWCNT nanocomposites 311
– stable 311
“dispersions mixing” method 131
2,5-disubstituted furan rings 140
dodecylamine 78

double-layer hydroxide-based 
nanocomposites 10

double-wall nanotubes (DWNTs) 305
DPS (degree of phase separation) 183
driving force concept 107
drug delivery systems 381
drying, freeze 137
DWNTs (double-wall nanotubes) 305
dynamic mechanical analysis (DMA) 

181
dynamic mechanical thermal analysis 

(DMTA) 247, 354–355

e
EDA, see ethylene amine
edge-surface hydroxyls modifi cation 294
EG, see expandable graphite
elastic modulus 131
elastic solids 312
elastomers 170
electrical conductivity 185
emulsion-BR 289
emulsion polymerization 348–349
energy
– activation 115–116
– crystal vibrational 188
– density 177
– surface 226
epoxide-anhydride reaction 262
epoxide resins 221
epoxy/clay nanocomposites 268
epoxy compounds, polyaddition 245
epoxy nanocomposites 221–244
– barrier properties 238–240
– in-situ synthesis 221–244
– morphology 231–238
– oxygen permeation 7
epoxy prepolymers 16
esterifi cation 142, 272
ethers, diglycidyl 15–17, 259
ethylene amine 174
ethylene uptake 72
excess surface modifi cation molecules 

240–243
exchange capacity, cation 58, 81
exchangeable cations 55
exfoliated graphite oxide nanoplatelets 

212
exfoliated morphology 4
exfoliated nanocomposites 332
– partially 42
exfoliated platelets 154
exfoliated sheets 248
– graphene 217
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exfoliation 67–69, 82, 133
– MMT 156
– nanoclays 189–194
– tactoids 153
expandable graphite 209–211
expanded interlayer spacing 200

f
FA, see furfuryl alcohol
– resinifi cation 142–160
fabrication, see synthesis
fi ber, cellulose 99–100
fi ber–matrix bonding 131
fi brils 129
fi ller
– aligned 8
– epoxy nanocomposites 224–229
– phase dispersion 123–167
– platelets 8–9
– powders 233
– UP/MMT nanocomposites 259–260
fi ller volume fraction 3, 240
fi ller weight fraction 231
fi lms, thin 175
fi re performance 359–361
fi re retardants (FR) 258
fi rst stage curing 156
fl ame retardancy 207–208
fl ammability, UP/MMT nanocomposites 

258–259
fl exural properties 119, 354
fl ow birefringence 141
forces
– cyclic 201–202
– driving force concept 107
– van der Waals/ionic 189, 208
formaldehyde 136
Fourier transform infrared spectra 321–322
free radical polymerization 275, 347–350
– styrene 20
free radicals 257
freeze drying 137
FTIR spectra, see Fourier transform infrared 

spectra
functionality
– “built-in” 124
– hydrophilic 174
functionalization
– CNTs 308
– laponite clay 275
– organoclays 380
furan rings 140, 159
furfuryl alcohol 135–136
– resinifi cation 142–160

g
gas-phase-assisted surface polymerization 

(GASP) 89–104
glass transition 196
grafting density 369
graphene
– exfoliated sheets 217
– functionalized 208–217
– hexagonal sheet 306
graphite
– exfoliated oxide nanoplatelets 212
– expandable 209–211
– graphite-like materials 320
groups
– ammonium 344
– hydroxyl 54, 77
– methylene 45
– phenyl 350
– sulfonic acid 142, 144
– urea 169
growth
– particle 68
– polymer 71
– spherulite 110

h
β-H transfer reactions 298
halogen containing unsaturated polyester 

(HUP) 260–263
“head-to-tail” reactions 135
heat capacity 196
heat distortion temperature (HDT) 118
heat release 360
2nd heating thermogram 111
heptane 80
Herschel–Bulkley equation 173
heterogeneous catalysts 297
hexadecyl trimethyl ammonium chloride 

207
hexagonal sheet 306
hexamethylenediamine 31
3-hexylthiophene 303–330
hierarchical supramolecular structure 129
high impact polystyrene 348
homopolymerization 135
hopping, variable-range 325
HPA, see hydroxypropylacrylate
HT, see 3-hexylthiophene
hybrid PCNs 286
hybrid PET/MMTs 110
hydrazine 216
hydrogen bonding, intermolecular 130
hydrogen bonding index 214
hydrogenated tallow 73
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hydrolytic ring cleavage 158
hydrolytic ring opening 146
hydrophilicity 174, 226, 332
hydrophobicity 100, 284, 332
hydroxides
– hydroxide-based nanocomposites 10
– LDHs 34, 46, 377–379
hydroxyfunctional MTHEA 256
hydroxyl groups 54, 381
– catalyst supports 77
hydroxyl-substituted alkylammonium cations 

370
hydroxylated surface 130, 138
hydroxyls, edge-surface 294
hydroxypropylacrylate 250–251

i
ICPs , see inherent conducting polymers
imidazolium 358
immobilization 124
impact properties 354
in-situ anionic polymerization 289–293
in-situ intercalated nanocomposites 36–48
in-situ intercalative polymerization 133, 157
in-situ polymerization 27–51, 283–301
– aliphatic polyester–clay nanocomposites 

367–386
– ICP–CNT composites 309
– methods 346
– olefi ns 59
– PEA/clay nanocomposites 382–383
– P3HT/MWCNT nanocomposites 

303–330
– polyolefi n–clay nanocomposites 53–88
– polyurethane nanocomposites 169–220
– reactive 123–167
– stereospecifi c 293–298
in-situ synthesis
– alkylaluminoxanes 76
– epoxy nanocomposites 221–244
– polymer nanocomposites 1–25
– strategy 230
indentation load–displacement curves 205
inherent conducting polymers 303–304
– ICP–CNT composites 307–309
initiators 246, 345–346
inorganic aluminosilicates 222
inorganic PNs 283
inorganic volume fraction 6–7
insulating polymers 326
π–π interaction 304
interaggregate space 56
intercalation
– clays 107
– MMT 156

– morphology 4
– nanoclays 189–194
– nanocomposites 332
– organoclays 206
– PA nanocomposites 36–48
– polymer 11–12
– polyols 153
– tactoids 235
intercalative polymerization 95, 133, 157
interdomain repeat distance 198–199
interfacial interaction 236
interfacial polycondensation 46–48
intergallery catalysis 224
intergallery expansion 347
interlayer cations 59
interlayer distance 14, 39
interlayer region 285
interlayer spacing
– expanded 200
– PUCLNs 197
intermolecular hydrogen bonding 130
interphase 127
interrupted metallic model 326
intrinsic viscosity 108, 112
ion exchange 224–229
– organic cations 241
– reactions 53, 343
ionic bond 59
ionic forces 189
ionization laser 97
isocyanate 211
isophthalic UP resins 253
isoprene 287
– BIR 291
isotactic 1,2-polybutadiene 288

k
kaolinite 105
karstecit catalysts 278
kinetic parameters 114
kinetic rate of polymerization 379

l
“labyrinth” morphology 161
lactams 30
– lactam-based nanocomposites 36–41
lactide rings 379
lactone byproducts 136
lamellae 285
– crystalline/amorphous 198
laminates, packaging 222
laponite clay 275
laser vaporization/ionization 97
laurate units 379
lauryl methacrylate polymerization 21
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layered aluminosilicates 1
layered clays 107
layered double hydroxides (LDHs) 34, 46, 

377–379
– adipate-modifi ed 47
layered nanoparticles 285
layered silicates 18, 126
– nanocomposites 132–133
layered silicic acids 285
layers, stacked 56
limiting oxygen index 262
linear polyamides 28
liquid-phase polymerization 90
liquidity 174
lithium-BR 289
LOI, see limiting oxygen index
loss modulus 315
low-temperature processes 31–34

m
MAO, see methylaluminoxane
mass, derivative 113–115
masterbatches 374
mechanical properties
– nanocomposites 117–118
– P3HT/MWCNT nanocomposites 

312–316
– PS/MMT nanocomposites 353
– PUCLNs 200–204
– UP/MMT nanocomposites 246–253
melamine polyphosphate 208
melt blending 267, 309
– graphite/TPU composites 217
melt-extruded nanocomposites 321
melt viscosity 261
mesomerically stabilized radicals 257
metal chalcogenides 285
metal oxide-reinforced nanocomposites 34
metallocenes 60, 62–64
– activation 75
methyl methacrylate 92, 96, 269, 272, 

277–278
methyl-tallow-bis(2-hydroxyethyl)-quaternary 

ammonium 247–250, 260–263
– hydroxyfunctional 256
methylaluminoxane (MAO) 61–62
– catalyst supports 63, 72–73
– polybutadiene clay nanocomposites 

294–295
methylene groups 45
micas 79
microcomposite 332
microcrystalline cellulose 143–145
microfi brils 129
microphase separation 182, 197

microscopy, optical 176
microstructure
– composites 225
– polymers 288
misalignment of fi ller platelets 8–9
miscibility 372
mixed-resin systems 259–260
mixing
– dispersion/suspension 131
– temperature 193
MLM, see multilayer model
MMA, see methyl methacrylate
modifi cation
– MMT 12, 332–346
– nonreactive 333–343
– polymeric initiator-based 345–346
– reactive 343–345
– vermiculites 232
modifi ed MAO (MMAO) 73–74
molding 133
molecular dynamics simulations 187
monofunctional silanes 275, 342
monomers
– adsorbed 91
– conversion 297
– crosslinking 246
– intercalation 368
– polarity 250
montmorillonite (MMT) 1–2
– basal spacing 37
– commercially procured 242–243
– curved particles 57
– density 231
– dispersion in styrene 352
– exfoliated tactoids 155
– GASP 90
– intercalation 156
– lab treated 242–243
– modifi cation 5, 12, 247, 332–346
– morphology 150
– octadecylamine-treated 254
– organomodifi ed 381
– PET/clay nanocomposites 105–122
– PET/MMT hybrids 110
– PS/MMT nanocomposites 331–365
– reactive molding 138–140, 149–164
– smectites 55–56
– structure 132
– unmodifi ed 225
– UP/MMT nanocomposites 245–266
morphological hierarchy 56, 249
morphology 4
– CW nanocomposites 141–142
– epoxy nanocomposites 231–238
– “labyrinth” 161
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– MMT clay 150
– PCNs 331–332
– PET/clay nanocomposites 108–109
– P3HT/MWCNT nanocomposites 311
– PUCLNs 196–200
– PUCNs 176–183
– PUFGNs 210–214
– UP/MMT nanocomposites 246–253
MPP, see melamine polyphosphate
MTHEA, see methyl-tallow-bis(2-

hydroxyethyl)-quaternary ammonium
– hydroxyfunctional 256
multifunctional nanocomposites 169
multilayer model 67–68
multiwall carbon nanotubes (MWCNTs) 

40, 48, 170–173
– P3HT/MWCNT nanocomposites 

303–330

n
Na, see sodium
nanoclays 126
– exfoliation/intercalation 189–194
– nanoclay-reinforced nanocomposites 34
nanocomposites
– aluminosilicate 369
– barrier properties 118–121
– bio-based 123–167, 367–368
– cellulose whisker 128–132
– crosslinked polyester 248
– crystallization 109–112
– double-layer hydroxide-based 10
– epoxy 7, 221–244
– epoxy/clay 268
– exfoliated 332
– GASP 95–100
– intercalated 36–48, 332
– layered silicate 132–133
– mechanical properties 117–118
– melt-extruded 321
– morphology 108–109
– multifunctional 169
– partially exfoliated 42
– PCL-based 368–375
– PET/clay 105–122
– P3HT/MWCNT 303–330
– PLA-based 375–381
– polyamide 34–48
– polybutadiene/clay 283–301
– polyethylene 20
– polymer 1–25
– polymer/clay 267–281
– polymer matrix 125–133
– polymer–silicate 267

– polyolefi n–clay 53–88
– polypropylene 2
– polystyrene/MMT 331–365
– polyurethane 169–220
– PPDO-based 381–382
– preparation 89–91, 106–108
– structure 286
– ternary 373
– thermal properties 112–117, 148–149, 

161–164
– UP/MMT 245–266
– see also composites
nanofi bers, cellulose 99–100
nanofi llers 185
nanoindentation tests 253
nanoparticles
– agglomeration tendency 127
– layered 285
– silica 78
nanoplatelets 212
nanoreactors 296
nanoscratch depth profi les 206, 216
nanotubes
– CNTs, see CNTs
– double-wall 305
– MWCNTs, see multiwall carbon nanotubes
Newtonian fl uids 312
nickel catalysts 77
nitroxide-mediated polymerization (NMP) 

351–352
nitroxyl-based organic cation modifi cation 

22
nonisothermal melting 179
nonoxidative degradation 148–149, 

160–161
nonreactive cationic surfactants 334–336
nonreactive modifi cations 333–343
nucleating ability 179

o
octadecylamine-treated MMT 254
octahedral coordination 54
OFW, see Ozawa–Flynn–Wall
olefi ns 59
oligomeric silsesquioxanes 343
oligomers, cyclic 18
one-dimensional correlation function 197
one-dimensional nanomaterials 170
optical absorption 318
optical microscopy (OM) 176
optical properties 318–322
ordered (in)organic PNs 283
organic cations 22, 241
organic–inorganic interface 250
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organic surface modifi cation 64–66
organo-modifi er 106
organoclays 43–45
– intercalated 206
– PET/MMT hybrids 113
– PUCLN fabrication 190
– quaternary ammonium cations 65
– TFC 380
– UP nanocomposites 251–252
organomodifi ed MMTs 381
oven-curing 137
oxidative degradation 162–163
oxidized graphene 209
oxygen fl ux data 356
oxygen permeation
– epoxy nanocomposites 7, 238–239, 

241–242
– relative 3, 15
oxygen transmission rate (OTR) 120
Ozawa–Flynn–Wall (OFW) method 114, 

116

p
π–π interaction 304
PA 6, see poly(caproamide)
PA 6.6 (poly(hexamethylene adipamide)) 

30–31
packaging laminates 222
partially exfoliated nanocomposites 42
particle break-up 67–69, 82
particle expansion 71
particle growth 68
particles, colloidal 272, 277
path, “tortuous” 119
patterning, 2D/3D 94
PBA, see polybutylene adipate
PCL, see poly(ε-caprolactone)
PCNs, see polymer/clay nanocomposites
PEA, see poly(ester amide)/clay 

nanocomposites
PEG, see poly(ethylene glycol)
percolating system 323
percolation threshold 325
permeability 120
peroxide initiator 246
PET, see polyethylene terephthalate
PFA, see polyfurfuryl alcohol
phase separation 371
– degree of 183
PHEMA backbone 273
phenyl group 350
Phillips catalysts 60
phonons 188
phosphorus surfactants 360

photo-induced controlled polymerization 
93–94

photoinitiators 93, 256
photoluminescence spectra 318–320
photooxidation 257
P3HT (poly(3-hexylthiophene))/MWCNT 

nanocomposites 303–330
physical properties
– PUCLNs 200–204
– PUCNs 183–188
– PUFGNs 214–217
physically controlled polymerization 92–93
platelets
– exfoliated 154, 212
– fi ller 8–9
PMMA, see polymethylmethacrylate
polar polymers 284
polarity 237
– monomers 250
poly(ε-caprolactone) 268, 368–375
poly(p-dioxanone) 367, 381–382
poly(3-hexylthiophene) (P3HT)/MWCNT 

nanocomposites 303–330
polyacrylate chains 272
polyaddition 245
poly(alkylthiophene)s 304
polyamide fi lms 230
polyamide nanocomposites 34–48
polyamide salts 33
polyamides 29–34
polybutadiene 283–301
1,2-polybutadiene (syndio- and isotactic) 

288
polybutylene adipate 181
poly(caproamide) 29–30
polycondensation
– glycols 245
– interfacial 46–48
– PA 6.6 formation 31
– sodium chloroacetylaminohexanoate 382
polydispersity index 377
poly(ester amide) (PEA)/clay 

nanocomposites 382–383
polyesters
– aliphatic 367–386
– crosslinked nanocomposites 248
– unsaturated 245–266
polyether polyol 193–194
poly(ethylene glycol) 377
polyethylene nanocomposites 20
polyethylene particles 69
polyethylene terephthalate 17–18
– PET/clay nanocomposites 105–122
– PET/MMT hybrids 110
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polyfurfuryl alcohol 125
polyhedral oligomeric silsesquioxanes 343
poly(hexamethylene adipamide) 30–31
3,4-polyisoprene 288
polylactide 268, 367, 375–381
– PLA/vermiculite nanocomposites 377
polymer brushes 273
polymer/cellulose fi ber nanocomposites 

99–100
polymer/clay nanocomposites 283
– GASP 95–96
– hybrid 286
– in-situ ATRP 267–281
– morphology 331–332
polymer/CNT nanocomposites 100
polymer growth 71
polymer/inorganic compound 

nanocomposites 96–99
polymer intercalation 11–12
polymer-layered silicate 269, 346
polymer matrix nanocomposites (PNCs) 

125–133
polymer nanocomposites (PNs) 283
– in-situ synthesis 1–25
– preparation 287
– structure 286
polymer–silicate nanocomposites 267
polymeric initiator-based modifi cations 

345–346
polymeric initiator-based surfactants 

340–341
polymerization 267–281
– additives 71–72
– anhydrous melt technique 43
– anionic 289–293
– ATRP 23, 99, 351
– bulk 347–348
– conditions 82–83
– controlled techniques 351
– coordination catalysts 60–62
– direct SSP 32, 44–46
– emulsion 348–349
– free radical 20, 275, 347–350
– GASP 89–104
– heterogeneous catalysts 297
– in-situ, see in-situ polymerization
– intercalative 95, 133, 157
– kinetic rate 379
– lauryl methacrylate 21
– liquid phase 90
– low-temperature processes 31–34
– methods 287–289, 346
– NMP 351–352
– photo-induced controlled 93–94

– physically controlled 92–93
– ring-opening 18, 30, 40
– solution 349–350
– solution-melt technique 41–43
– SSP 31–32
– stereospecifi c 293–298
– surface-initiated 350
– temperature 383
– tunnel 297–298
– two-step 380
polymers
– biodegradable 367–368
– conducting 303
– ICPs 303–304
– insulating 326
– microstructure 288
– molecular structure 83–84
– polar 284
– semicrystalline 109, 383
– sustainability 367
– water-soluble 311
polymethylmethacrylate 95, 100
polyol–nanoclay mixtures 194–196
polyolefi nes 130
– polyolefi n–clay nanocomposites 53–88
polyols
– intercalating 153
– trifunctional 195
polypropylene 2, 230
polystyrene (PS)
– HIPS 348
– PS/MMT nanocomposites 331–365
– PSBA 269
polyurethane (PU)
– acrylate terminated 259
– composites 6
– nanocomposites 169–220
– water-based 174
poly(vinyl acetate) 255
pore space 56
POSS, see polyhedral oligomeric 

silsesquioxanes
powders
– fi ller 233
– morphology 82
– XRD 108–109
PPDO, see poly(p-dioxanone)
“pre-exfoliated” masterbatches 374
precursor, PNCs 135–136
preparation
– nanocomposites 89–91
– PET/clay nanocomposites 106–108
– polymer nanocomposites 287
prepolymerization 33
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prepolymers
– epoxy 16
– synthesis 260–263
– UP 246–260
protective coatings 204
protonated monomers 40
PSBA (poly(styrene-block-butyl acrylate)) 

269
pseudo-bilayers 371
PU/clay nanocomposites (PUCLNs) 

188–208
PU/CNT nanocomposites (PUCNs) 

170–188
PU/functionalized graphene 

nanocomposites (PUFGNs) 208–217
PU (polyurethane)
– acrylate terminated 259
– composites 6
– nanocomposites 169–220
– water-based 174
pyridine 278
pyridium 358

q
quaternary ammonium cations 65, 73
quinolium 358

r
radicals
– free, see free radicals
– mesomerically stabilized 257
RAFT, see reverse addition-fragmentation 

transfer
Raman scattering 320–321
Raman shift 177–178
random copolymerization 96
reaction injection molding 133
reactions
– anhydrous prepolymerization 33
– ATRP 23, 99, 267–281, 351
– carboxylation 171
– clay 58–59
– copolymerization 62, 96
– coupling 342
– desulfonation 146
– epoxide-anhydride 262
– esterifi cation 142, 272
– β-H transfer 298
– “head-to-tail” 135
– homopolymerization 135
– hydrolytic ring cleavage 158
– ion-exchange 53
– ion exchange 343
– polyaddition 245

– polycondensation, see polycondensation
– polymerization, see polymerization
– silylation 274
reactive cationic surfactants 337–339
reactive modifi cations 343–345
reactive molding 133–136
– CW nanocomposites 136–138, 140–149
– MMT nanocomposites 138–140, 149–164
recrystallization transition 213
reducing agents 216
reinforced reaction injection molding 134
relative oxygen permeation 3, 15
relative tensile modulus 3
relaxation, stress 203
repeat distance 198–199
resinifi cation 137, 139
– FA 142–148, 150–160
resins
– clay modifi ed HUP 261–262
– epoxide 221
– isophthalic UP 253
– UP 246–260
resistance
– scratch 204–207
– thermal 148–149, 161–164
reverse addition-fragmentation transfer 351
rheological behavior 194–196
– PS/MMT nanocomposites 355–356
– UP/MMT nanocomposites 253–258
RIM, see reaction injection molding
ring cleavage, hydrolytic 158
ring opening, hydrolytic 146
ring-opening polymerization (ROP) 18, 268
– caprolactam 40
– cationic 274
– lactams 30
rings
– furan 140, 159
– lactide 379
– stretching 159
– thiophene 316
rotational mobility 359
RRIM, see reinforced reaction injection 

molding
rubber
– BIR 291
– BR 288–289
– styrene butadiene 288–290

s
salts 33
saponite 81
SBR, see styrene butadiene rubber
β-scission 357
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scratch resistance 204–207
second heating thermogram 111
semiaromatic polyamides 28
semicrystalline polymers 109, 383
semicrystalline PUCNs 179
shaped products 35
shear rate 261
shear thinning parameter 173
sheets
– exfoliated 248
– graphene 217, 306
– hexagonal 306
– tetra-/octahedral 54
shelf stability 257
side chain decomposition 316
silane-modifi ed MMT 247
silanes 275
silanol groups 381
silica layer 132
silica nanoparticles 78
silicates
– layered 18, 126
– nanocomposites 132–133
– polymer intercalation 11
– polymer-layered 346
– spacing 368
silicic acids 285
silsesquioxanes 343
silylation 274
simulations, molecular dynamics 187
smectites 54–56, 285
sodium chloroacetylaminohexanoate 382
solid-state polymerization (SSP) 31–32
– direct 44–46
solid-state synthesis 97
solid-substrate surfaces 91–92
solution blending 267, 308–309
solution-melt polymerization technique 

41–43
solution-mixed graphite/TPU composites 

217
solution polymerization 349–350
Soxhlet extraction 172
specifi c surface area 127
spherulite growth 110
SRIM, see structural reaction injection 

molding
stability
– dispersions 311
– shelf 257
– thermal 42, 207–208, 316–317
stacked layers 56
stearyl ammonium 11
stereoselectivity, catalysts 84
stereospecifi c polymerization 293–298

stereospecifi c PS 348
storage modulus 213, 315, 355
stress relaxation 203
stress–strain curves 118
– PU 184, 202
stretching
– (anti)symmetric 322
– ring 159
structural reaction injection molding 134
styrene 23
– free radical polymerization 20
– GASP 92
– hydrophobic 332
– MMT dispersion 352
– PSBA 269
– UP–styrene-poly(vinyl acetate) system 

255
styrene butadiene rubber 288–290
sulfonic acid groups 142, 144
supercooling 112
supercritical CO2 374
supports, catalysts 63–64, 72–74, 77, 81, 

294
supramolecular structure 129
surface-initiated polymerization 350
surface modifi cation
– clays 64–66, 80–81
– epoxy nanocomposites 224–229
– excess molecules 240–243
– MMTs 5
– vermiculites 5
surfaces
– acidity 79
– “built-in” functionalities 124
– edge-surface hydroxyls modifi cation 294
– energy 226
– GASP 89–104
– hydroxylated 130, 138
– solid-substrate 91–92
– wrinkled 214
surfactants
– ammonium 290
– design 344
– nonreactive cationic 334–336
– phosphorus 360
– polymeric initiator-based 340–341
– reactive cationic 337–339
– tallow 45
– zwitterionic 333
surgical sutures 381
suspensions
– bentonite 256
– mixing 131
swellability 79–80
swelling 14, 39
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symmetric stretching 322
syndiotactic 1,2-polybutadiene 288
syndiotactic PS 348
synergistic enhancement 2
synthesis
– cryochemical solid-state 97
– in situ 1–25, 221–244
– methods 9–12
– prepolymers 260–263
– PUCLNs 189–196
– PUCNs 170–188
– PUFGNs 209–210
– strategy 230
– UP/MMT nanocomposites 246–253
synthetic clays 39, 285

t
tacticity 84
tactoids 150–153
– exfoliation 153
– intercalated 235
– tunnel polymerization 298
tallow
– dihydrogenated 191
– DMTDTA 257–258
– hydrogenated 73
– MTHEA 247–250
– surfactant 45
tapping mode 200
temperature
– heat distortion 118
– mixing 193
– polymerization 383
tensile properties 117
– PS/MMT nanocomposites 353–354
– PU 184
– PUCLNs 203
– relative tensile modulus 3
– test results 354
ternary nanocomposites 373
tetrahedral sheet 54
tetrahydrofuran (THF) 270–271, 278
N,N,N′,N′-tetramethylethanediamine 

291
TFC, see twice functionalized organoclay
thermal analysis 247, 354–355
thermal conductivity 187, 189
thermal decomposition 307
thermal gravimetric analysis (TGA) 

356–358
thermal properties 112–117
– PS/MMT nanocomposites 356
thermal resistance
– CW–FA nanocomposites 148–149
– MMT–FA nanocomposites 161–164

thermal stability 207–208
– P3HT/MWCNT nanocomposites 

316–317
thermal stabilizer 42
thermal treatment 66
thermogram, 2nd heating 111
thermosetting 222
thin fi lms 175
thin layer coating 91–92
thiophene 308–309
– rings 316
three-dimensional percolating system 

323
TMEDA, see 

N,N,N′,N′-tetramethylethanediamine
toluene 80
toluene–OC suspension 292
tortuosity 120
“tortuous path” 119
transcrystallinity 131
transfer reactions, β-H 298
translational mobility 359
transmission rates 207
transportability 322–326
triethylaluminum (AlEt3) 376
trifunctional alkoxy silanes 275
trifunctional polyol 195
trifunctional silane 342
tunnel polymerization 297–298
twice functionalized organoclay 380
two-phase system 198
two-step polymerization 380

u
ultralightweight CNT/PU foam 186
ultrasonic treatment 137, 210
unintercalated morphology 4
unmodifi ed montmorillonite 225
unsaturated dicarboxylic acids 245
unsaturated polyester (UP)
– halogen containing 260–263
– prepolymers 246–260
– resins 246–260
– UP–styrene-poly(vinyl acetate) system 

255
unsaturated polyester (UP)/MMT 

nanocomposites 245–266
– organoclays 251–252
urea group 169

v
van der Waals forces 189, 208
vapor transmission 207, 238–239, 241
vaporization laser 97
variable-range hopping 325
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vermiculites 1
– epoxy nanocomposites 226, 229
– modifi ed 232
– PLA/vermiculite nanocomposites 377
– surface-modifi ed 5
(ar-vinyl-benzyl)trimethyl ammonium 

(VBTA) 296
vinyl monomers 93, 98
viscoelastic properties 312
viscosity
– epoxide resins 221
– intrinsic 108, 112
– melt 261
– PUCNs 173
– trifunctional polyol 195
vitreous state 138
volume fraction
– fi ller 3
– inorganic 6–7

w
wall–wall interaction 317
washings cycle 227–228
water, zeolitic 65

water-based PU (WPU) 174–175
water-soluble polymers 311
water vapor transmission 207, 238–239, 

241
WAXD profi les 83
weight, derivative 228
whisker, cellulose, see CW nanocomposites
wrinkled surfaces 214

x
X-ray diffraction (XRD)
– epoxy nanocomposites 233–235
– powder 108–109
xylene–OC suspension 292

y
Young’s modulus 184, 215, 353

z
zeolitic water 65
Ziegler–Natta catalysts 60, 287
zirconocenes 62, 82
zwitterionic ALA 38–39
zwitterionic surfactants 333


