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a
ABS copolymer image 563
absorption coefficient 803
– vs. photon energy 804
absorption edge 806
acrylonitrile 139, 171
acrylonitrile butadiene rubber, FTIR

spectra 663
acrylonitrile–butadiene–styrene (ABS)

copolymer 562, 870
activation energies 151, 153
– apparent 136
– crosslinking 139
adhesion energy 110
adsorbate–adsorbent interactions 329
Alginate macromolecules 642
– electrospinnability 642
n-alkanes 12
amide–ester interchange reaction 753
amonochromator 815
amorphous/crystalline polymer blends 160,

161
amorphous semiconductor materials 802
amplitude-average decay time 825
Anabaena cyanobacterium 601
analog-to-digital converter (ADC) 889
analytical vs. inverse gas chromatography 328
angular correlation of annihilated radiation

(ACAR) 879
anisotropic hyperfine interaction 746
anisotropic nanometric fillers 151
annealing PMMA/SMA blends 857
annihilating pair, kinetic energy of 879
annihilation gamma photons 882
2c-annihilation process
– vector diagram of momentum

conservation 879
antidegradants 108
antiplasticizers 381

a-relaxation process 850
Arrhenius behavior 380
Arrhenius equation 395, 399
Arrhenius plot 139
Arrhenius relationship 135
atactic PHB (aPHB) 431
atactic PMMA (aPMMA) 629
atomic force microscopy (AFM) 3, 309, 523,

524, 830
– data 283
– morphological information 524
attenuated total reflection (ATR) mode 705
– IR/NIR imaging technique 705
average decay time 825
Avrami approach 850
azoisobutyronitrile (AIBN) 171

b
band gap transition 804
– direct and indirect 805
BCPs. see block copolymers (BCPs)
benzoxazine 868
binary polymer blends
– beta-, gamma-, and alpha-values for

909–915
– of crystalline-amorphous diblock

copolymers 226
binary systems 374–376
binodal curve 104
biocompatibility 7, 55, 312, 313, 431, 664, 776
biodegradability 7, 45, 51, 53, 56, 282, 431,

537, 664
biodegradable blends 7
biodegradable polyesters-based polymer

blends 29
biodegradable polymeric scaffolds 664
biomedical devices 1
bioplastics 383
bisphenol A-based benzoxazine (BA-a) 374
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bisphenol A-based cyanate ester (BACY) 374,
375

bisphenol A polycarbonate (PC) 377
blending ratios 314
block copolymer/PS weight ratio 565
block copolymers (BCPs) 133, 150, 218, 224,

260–264, 513–515
– blends of 224–228
– ordered phases 264–267
– phase diagram 266
– shearing into single domain texture and 266
body-centered cubic (BCC) 224, 225
Bohr–Einstein relationship 792
Bohr magneton 733
Boltzmann constant 881
Boltzmann’s law 9
Bondi’s method 901
Bragg angle 212
Bragg–Brentano configuration 210
Bragg ionization chambers 770
Bragg-peaks 224, 265
Bragg-reflections 265
Bragg’s law 211
Brownian diffusion 742, 744
Brownian motion 119
Bruggeman formula 302
Bruggemann effective medium approximation

(BEMA) model 311
Bruker FT-IR imaging system 708
bulk heterojunction (BHJ) devices 696
butadiene-rich phase 561
1-butyl-3-methyl imidazolium chloride 383

c
cadmium sulfide (CdS) 545
Cahn–Hillard theory 106
Cahn–Hilliard equation 464, 465, 515, 516
camphorosulfinic acid (CSA) 762
Capronor system 170
carbon black 151
carbon nanotubes (CNTs) 377
carboxylated polyester resin 871
carboxyl-terminated copolymer of

butadiene 139
carboxymethyl cellulose (CMC) blends
– molecular dynamics 860
cashew nut shell liquid (CNSL) 763
castor oil-based polyurethane (PU) 860
Cauchy function 302
13C cross-polarization (CP) 680
CDACD, PC-based blends
– fractional free volume 903
cellulose 52

– blends containing 54, 55
cellulose acetate (CA) 681
– poly(acryloyl morpholine) (PACMO) 681
– TH

1� values 683
cellulose acetate butyrate (CAB) 51
cellulose acetate butyrate blends 724, 725
– FT-IR and FT-NIR imaging of 724–727
– spherulitic structure of 724–727
cellulose acetate propionate (CAP) 51
charge carriers 793
charge coupled devices (CCDs) 213, 823
charge-induced positrons (CIPs) 904
chemisorption 341
chemometric methods 336
– application of 336, 337
chemorheology 153
– MMTmodified epoxy 152, 153
chitosan blends 52, 418, 664, 665
– blends containing 55
– modification 419
– SCP ratio 419, 420
– water vapor transmission rate 420
chitosan particles spray
– SEM images of 569
chitosan-poly (vinyl alcohol) (PVA) blend 418
– films 419
– interpenetrating polymer networks 419
– isotherm curves of sorption 419
– sorptive properties 419
chlorinated polyethylene (CM) 272
chlorinated polyethylene (CPE) 386
chlorosulfonated polyethylene (CSM) 272
chord distribution function (CDF) 232
chromophore 798
cis-polyisoprene (CPI) 381
cis-polyisoprene/trans-polyisoprene (CPI/TPI)

blends 375
cloud-point determination 162–165
cohesive energies 17, 18
coincidence Doppler broadening (CDB) 895
– experiment 881
Cole–Cole relationship 851
collagen 52
collagen/synthetic polymer blends
– FTIR spectra 664
commercial products based on miscible

blends 159
– polystyrene (PS)– poly(phenylene oxide)

(PPO) 159
– poly(vinyl chloride) (PVC)–nitrile

rubber 160
– poly(vinylidene fluoride) (PVDF)–poly

(methyl methacrylate) (PMMA) 159
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COMPASS software 20
compatibilization 120, 121, 269, 282
– kinetic criteria 121
– morphology development in compatibilized

blends 121–123
– – influence of compatibilizer concentration

on 123
– – Marangoni stress 121, 122
– – steric repulsion 122
– objectives of compatibilizers in blending

process 120
– techniques 94, 123, 124
– – addition of preprepared copolymer 124
– – addition of reactive low-molecular-weight

compounds 125, 126
– – addition of reactive polymer 125
– – solid-state shear pulverization 126
compatibilizer 109
competition, of phase dissolution and

crystallization 190–197
complementary dissimilarity 16
complex refractive indices 299
complex viscosity 137
– frequency dependence 137
confocal microscopy 3, 610, 613
– polymer blends, characterization of

543–547
conjugated polymers, bonding in

conducting 800
constant-fraction differential discriminators

(CFDDs) 889
CONTIN-PALS2 program 892
CONTIN program 891
continuous-wave EPR (CW-EPR) systems

736, 737
copolymerization 138, 159
– block-and-graft 159
– random 159
copolymers 83, 84, 260
correlated barrier hopping (CBH) 860
corrosion-resistant 1
coumaroneindene (CI) 381
Cox–Merz rule 137
creep compliance 398
creep data 405
creep polymers 395
creep response 397
crosslinkers 382
– storage modulus curve 382
crystalline–amorphous interface

boundaries 890
crystalline lamellar PHB domains 717
crystallites 228, 789

crystallization kinetics 181
CTBN rubber 139
curing kinetics 137
curing process 134
curing temperature 134, 136
current–voltage characteristics 317
cyanate ester (BACY), thermal and dielectric

properties 868
cyclohexane 341

d
DBAR measurements 893
deBroglie wavelength 890
deflection temperature under load

(DTUL) 384
deformation micromechanisms 554
deformed lamellar SBS triblock copolymer
– higher-magnification TEM images of

572
dehydrochlorination reaction 358
density of states (DOS) 807
2D EPRI experiment, schematic

representation 741
deuterated PB (DPB) 613
– bicontinuous structures, time evolution

of 614
deuterated poly(methyl methacrylate)

(d-PMMA) 585, 779
– depth profiles 781, 782
deuterated polystyrene (d-PS) 780
– phase separation 778
– polymer blend films 777
– vs. depth, volume fraction 774
deuterated poly(xyleyl ether) (d-PXE) 775
deuterium lamp 811
deuterium NMR spectroscopy 692
Dexter exchange energy transfer 828
2D-FTIR spectroscopy 665–668
DGEBA epoxy 139
– resin 151
4,40-diamino-3,30-dimethyl dicyclohexyl

methane 139
4,40-diaminodiphenylmethane (DDM)

hardener 870
4,40–diaminodiphenylsulfone (DDS) 307
diblock copolymers 260, 266, 267
1,2-dichloroethane 171
dielectric loss peak intensity 849
dielectric relaxation spectroscopy 849
– amorphous polymer blends, dielectric

relaxation spectroscopy of 853–862
– chemically reactive polymer blends 868–872
– relaxation spectrum analysis 850–852
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– relaxation spectrum, temperature effect 852,
853

– semicrystalline polymer blends 862–868
differential scanning calorimetry (DSC) 222,

274, 626, 747, 878, 887, 896
– measurements 713
diffraction 211
diglycidyl ether of bisphenolA (DGEBA) -based

epoxy resins 138, 565
– diaminodiphenyl-methane (DDM) cured

blends of 565
N,N-dimethylformamide 860
– solution 633
dioctyl phthalate (DOP) 763
dip coating 552–553
2,2-diphenyl-1-picrylhydrazyl (DPPH)

crystals 739
dipole–dipole interactions 2, 3, 99
DMA. see dynamic mechanical analysis (DMA)
DMTA. see dynamic mechanical thermal

analysis (DMTA)
Doppler broadening of annihilation radiation

(DBAR) 880, 881
Doppler shift 880
double-beam configuration 810
double-beam spectrophotometer 810
double electron electron resonance

(DEER) 737
ductile fracture mode 38
dynamicmechanical analysis (DMA) 626, 747,

849
dynamic mechanical experiment 396
dynamic-mechanical relaxation times 136
dynamic mechanical thermal analysis

(DMTA) 4, 365, 366, 395, 396
– analyzers 366, 367
– to analyze viscoelastic behavior of

polymers 368, 369
– geometries of experimental testing 367
– modeling viscoelastic behavior 373
– viscoelastic spectra 369
– – flowing 373
– – glass–rubber relaxation 371, 372
– – glassy state 369–371
– – recrystallization or curing 372, 373
– – rubbery plateau 372
dynamic oscillation rate 137
Dysonian shape 761

e
EC plasticization 362
elastic recoil detection analysis (ERDA) 766
elastic scattering 767

electrochemical impedance spectroscopy 849
electroluminescent polymer blends 586
electromagnetic radiation 791
electromagnetic spectrum 792
electronic energy transfer processes 882
electronic excitation 793
electronic photoexcitation 822
electron magnetic moment 733
electron microscopy (EM) 551
electron multiplying CCD (EMCCD) 710
electron paramagnetic resonance

spectroscopy 731
– background 732–747
– deuterated polystyrene 780
– deuterium depth resolution map 772
– deuterium, real-time variation of 773
– dPMMA, depth profiles 781, 782
– electron spin resonance (ESR)

spectroscopy 732
– forward recoil spectrometry (FRES) 766
– free radical concentration 757
– FRES experiments 767
– HAS stabilizer 745
– HDPE/PA6 757
– 4Heþþ FReS data 777
– imaging experiment 739
– LE-FRES volume fraction profile 779
– Lorentzian peak-to-peak linewidth 765
– microwave frequency bands 736
– microwave pulse, formation 738
– missing angles, cone of 741
– nitroxide biradicals, two-dimensional (2D)

spectral-spatial perspective plot 740
– nitroxide molecule symmetry 744
– PANI–PEO fiber 762
– PCHA weight fraction in PCHMA/PCHA

blends 754
– peak-to-peak line width signal 763, 764
– PE/SBS blends e-beam-irradiation 756
– piperidine nitroxide spin probes, chemical

structures of 748
– polymer blend, volume fraction profile 769
– polymers, ion beam analysis of 766
– polystyrene (PS) blend 765
– PP and PP/ENR blends e-beam-

irradiation 760
– PP/EVA blends e-beam-irradiation 759
– PP/SBS samples 759
– PS film onto PMMA-anh layer 776
– simulated X-band EPR spectra 735
– spin probe general formula 745
– STMAA-12 copolymer, tempol spin

probe 751
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– STMAA crosslinking density 752
– SWCNT/PS nanocomposites, polymer tracer

diffusion 775
– tempamine, in PS(OH)-8/PP 750
– temperature dependence 763
– thickness regimes 780
– time-of-flight detector system 770
– TINUVIN770 746
– volume fraction d-PS versus depth 774
– X-, Q-, and W-band continuous-wave EPR

spectra 736
electron–positron annihilation 878
electron spin echo envelope modulation

(ESEEM) 737
electron spin echo (ESE) signal 738
electron spin energy level, schematic

representation 733
electron spin resonance (ESR) spectroscopy 5,

732
electrostatic coulombic forces 807
ellipsometric porosimetry 311
ellipsometry 3, 299
energy diagram 822
enthalpy 2, 8, 10, 11, 330
– of mixing 95, 96
– regular solution 11
– of vaporization 17
entropy 8, 9, 138, 330
– combinatorial 10, 332
– factor 2
– of mixing 96–98
– mixing of ideal solutions 8
environmental scanning electron microscopy

(ESEM) 569
EOC-rich blends 558
EPDM elastomer 275
epoxidized (eSBS) block copolymer 566, 567
epoxidized natural rubber (ENR) 354
epoxidized natural rubber/ethylene propylene

diene monomer (ENR/EPDM) blends
274

epoxidized styrene-butadiene linear diblock
copolymer-modified epoxy 150

epoxy/amine system 136
epoxy monomers 150
epoxy-phenolic system 137
epoxy resin-based nanostructured blends

565
epoxy resin/PEI blend 432
epoxy system 137
EPR imaging (EPRI) 738, 739
EPR signals 747
EPR spectra hyperfine structure (HFS) 734

EPR spectral analysis 744
EPR spectroscopy 741, 747
– continuous-wave 747
equilibrium phases 104
ethylbenzene 171
ethylene alcohol vinyl (EVOH) 637, 639
– bending band diffusion coefficients

640
– diffusion coefficients 639
ethylene-propylene-diene-based (EPDM)

rubbers 381
ethylene propylene diene monomer

(EPDM) 905
ethylene–trifluoroethylene copolymer

(ETFE) 588
ethylene vinyl alcohol (EVOH) 375
Euler angles 743
excitation function 825
exothermic curing reaction 137
extinction coefficient 300, 809

f
F8BT blend 586
F8BT photoluminescence spectra 839
F8BT:TFB blend thin films 586
Fermi contact interactions 734, 735, 745
Fermi energy 893
Fick’s law, for thin film diffusing 776
Fick’s second law 638
film, by dropping 552
film-formation, mechanisms in systems

containing polymer 316
finite concentration of test solutes

(FC-IGC) 329
Flory–Huggins chi-parameter 829
Flory–Huggins description, thermodynamics

theory 626
Flory–Huggins equation 102, 417
Flory–Huggins interaction 103, 331
– parameters 261, 307, 340, 887
– – for “multiple” systems 333, 334
– extension of model to systems with specific

interactions 19–24
Flory–Huggins parameters 340
Flory–Huggins solute-polymer interaction

parameter 332
Flory–Huggins theory 7, 9, 10, 13–17, 98,

246, 335
fluorescence microscopy 3, 610, 612
– diffraction barrier 615
– fundamentals of 609–612
– measurements 611
– polymer blend systems
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– – 3D structure, real-space
measurement 612–614

– – spectroscopic information 614–615
fluorescence resonant energy transfer

(FRET) 614
fluorescence-SNOM 843
– images 617
fluorescence spectroscopy 821, 823
– extrinsic fluorescent labels 844
– fundamentals of 822
– microscopy 830
– nonconjugated polymeric materials 821
– polymer blends 830–840
– quenching 827–830
– steady-state fluorescence 823
– systems requiring extrinsic labels

840–844
– theory 822, 823
– time-resolved fluorescence 823–827
– time-resolved measurements 824
fluorescent moiety 611
fluorescent molecular system,

continuous-wave excitation of 823
focal plane array (FPA) detectors 705
– FT-IR imaging measurement 709
forbidden transitions 795
F€orster (dipole–dipole coupling) exciton

transfer 833
F€orster radius 614
F€orster resonance energy transfer (FRET) 828,

829
forward recoil spectrometry (FRES) 731, 766
Fourier transform (FT)-EPR techniques 737
Fourier transform infrared (FTIR)

spectroscopy 3, 26, 314, 625, 626, 628, 637,
687, 706, 720

– analysis techniques 627
– bisphenol A (BPA) 657
– characterization of polymer blends 626–628
– emission image 616
– image 705
– investigating miscibility, methods of

methods of 626
– microspectroscopy 668, 669
– natural polymer blends
– – chitosan blends 664, 665
– – collagen blends 663, 664
– polarization modulation/2D-FTIR

spectroscopy 665–668
– polarization spectroscopy 714
– polyethylene oxide (PEO) blends 643–650
– poly-(3-hydroxybutyrate-co-3-

hydroxyvalerate) (PHBV) blends 657–661

– poly(methylmethacrylate) (PMMA)
blends 655–657

– poly (vinyl methyl ether) (PVME)
blends 650–655

– poly(vinyl alcohol) (PVA) blends 637–642
– poly(vinylphenol) (PVPh) blends 628–632
– poly(vinylpyrrolidone) (PVP) blends

632–637
– synthetic rubber 661–663
– techniques 5
– thermal gravimetric analysis (TGA) 626
Fourier transform-ion cyclotron resonance

(FT-ICR) 590
Fox equation 274
FPA imaging technique 706
fractional PFO residual emission 834
– emission ratio 834
fragile glass-formers 380
fragility index 379–381, 380
free carrier absorption 808
FT-ICR analyzers 590
FT-IR imaging, polymer blends 630, 711
– anisotropic PHB/PLA blend films 714–717
– poly((3-hydroxybutyrate)(PHB)/

poly(L-lactic acid)(PLA) blends 711–714
FT-Raman spectroscopy 629
full width at half-maximum (FWHM) 224,

780, 815, 889

g
gas permeation
– BCPC/PMMA blend 450, 451
– CA/PMMA blend 447, 448
– CELL/PVA blend 449
– EVA-45/H-48 blend 448
– matrimid/PBIs 447
– matrimid/P84 blends 446, 447
– matrimid/PSF blends 446
– PS/PC blends 444
– PS/PPO blends 445
– PS/PTMPS blends 445
– PS/PVME blend 448, 449
– PTMSMMA/3-methylsulfolane blend 450
– PU/PMMA blend 448
– PVA/PEI/PEG blends 444
– TLCP/PET blend 449
– trogamid blend 449, 450
Gaussian contribution 763
Gaussian curves 894
Gaussian functions 620, 633, 648, 742
Gaussian intensity distribution, of

wavelengths 815
Gaussian resolution function 889
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gelation 134, 139
– behaviors 148–150
gellan/PVA blends
– FTIR spectra of 641
gel point 134
gel time 134
– criteria for determination 135
Gibbs energy 2, 100, 102, 105, 106
Gibbs free energy 13, 23, 25, 95, 261, 330, 331,

731, 821
Ginzburg number 259
glass–rubber relaxation 371, 372
– temperature 381
glass transition temperature (Tg) 34,

305, 329
glycidyl methacrylate (GMA) 395
glycidyl methacrylate grafted poly(ethylene

octane) (PLA/mPEO) 376
glycol moiety
– gauche and trans segments of 631
glycolyzed poly(ethylene terephthalate)

(GPET) 424
– sorption and diffusion in water 424
Gnuplot program 601
Gordon–Taylor equation 274
grazing-incidence small-angle x-ray scattering

(GISAX) 211
green-emitting component 835
Grobler–Balizs procedure 328

h
HAS stabilizer 745
Havriliak–Negami (HN) model 850, 851
HC-blended systems 381
HC tackifier 381
HDPE lamellae 557
– crystals 559
HDPE/PA6 EPR spectra 757
heat distortion temperature (HDT) 384–386,

385
heavy-ion FRES (HI–FRES) 769
4Heþþ FReS data 777
Helfand–Tagami model 109
Helfand theory 307
heterogeneous polymer blends 3, 94, 348
hexagonal closed pack (HCP) 224
HFS. see hyperfine structure (HFS)
HgCdTe (MCT) array detector 706
high-density polyethylene (HDPE) 340, 556
high-density polyethylene and poly(vinyl

alcohol) (rHDPE/PVA) blends 384
high-density polyethylene (HDPE)/isotactic

polypropylene (i-PP) blends 276

highest occupied molecular orbitals
(HOMOs) 795, 800, 831

high-frequency ultrasound 270
– in-line monitoring 278
– static characterization 270
high-impact polystyrene (HIPS) 380
high-molar-mass polymer systems 265
high-molecular-weight epoxy (HMWE)

monomer 380
Hildebrand approach 17, 18
Hildebrand–Scatchard solution theory 336
hindered amine stabilizers (HAS) 745
HNBR latex 403
homogeneous polymer blends 348
homopolymers 17, 133, 218, 308
– blends of 219, 220
Hookian spring, behavior under excitation of

constant load 398
horizontal precipitation Langmuir–Blodgett

(HP-LB) method 599
HpGe semiconductor detector 894
– high-energy-resolution 882
– typical annihilation gamma spectrum 895
1H spin-diffusion analysis 688
Hv light scattering
– crystallization kinetics by 181–190 (see also

optical microscopy)
hydrocarbon (HC) 381
hydrodynamic interaction parameter 900, 906
hydrogen-bonded carbonyl groups 648
hydrogen-bonded hydroxyl absorption 634, 647
hydrogen bonding 2
– enthalpies of 26
hydroxyl–carbonyl interassociation 634
hyperbranched (HB) polyamide 867
hyperbranched poly(ester amide) (HBP) 49, 50
hyperbranched polymers 327
hyperfine coupling 734
hyperfine structure (HFS)
– in EPR spectra 734
– nuclear spin quantum number 742
hyperfine sublevel correlation spectroscopy

(HYSCORE) 737
hyperfine tensor 735

i
ideal gases 8
ideal polymer blend 382
IGC. see inverse gas chromatography (IGC)
illumination techniques and contrast

mechanisms 525
immiscible polymer blends 2, 94, 625
impact-modified plastics 160
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index of crystallinity 224
indium tin oxide (ITO)/glass substrate 317
inelastic collisions 883
infrared interferometer 668
infrared microscopy 3
infrared microspectroscopy 628
infrared spectroscopic ellipsometry (IRSE) 304
infrared variable angle spectroscopic

ellipsometry (IR-VASE) 304
in-situ polymerization 400
intensity-average decay time 825
interaction energy 11, 12, 23
– density 12
– per lattice site 12
interfaces 94
– in polymer blends 107–111
– segmental density profile across 109
intermolecular interactions 11
internal energy 10, 11
interphase boundaries/border

compositions 38, 39
– electron microscopy 39
interphase distribution function (IDF)

calculation 223
– PCL/PVC blends 223
intraband transition 807
intrinsically conducting polymers (ICPs) 540
inverse gas chromatography (IGC) 18,

327–329, 334
– advantages 341, 342
– capillary column 327
– drawbacks 341, 342
– packed column 327
– procedures in experiments leading to

determination of polymer blend
characteristics 334–336

– theoretical background 328–330
– transport properties of polymeric

mixtures 337–339
– vs.analytical 328
iodine-doped regiorandom (RRa) 764
ion beam analysis (IBA) 732, 766
ion-bombardment-induced emission

processes 590
ionization potentialionization potential 800
ionizing radiation 755
iPHB/aPHB blend 431, 432
iPHB/PECH blend 431, 432
iPMMA/PLLA blends 74
iPP1/iPP2 blends 224
IR microspectroscopy 627
isotactic PMMA (iPMMA) 629
isotactic polypropylene (iPP) 224, 340, 395, 668

isothermal behavior 134
isothermal conditions 137
isothermal crystallization 229
isothermal curing reactions 136
ITO/F8BT:TFB blend, power efficiency voltage

characteristics 587

j
Jablonskii diagram 822
James–Martin coefficient 329

k
Kelvin equation 311
kinetic transitions 134
Kivelson theory 742
Kjeldhal method 662
Kohlausch–Williams–Watts model 373
Kramers–Kronig consistency 302
KRZ model 898
KSR model 898

l
Langmuir–Blodgett (HP-LB) method 581
– horizontal precipitation 599
– monolayers 616
Laplace integral 891
large-amplitude oscillatory preshear 151
large angle (LA)-FRES 770
laser scanning confocal microscopy

(LSCM) 543
latex compounding technique 400
lattice fluid model 100
LCST (lower critical solution

temperature) 160, 171
LDPE/i-PP blends 395
LDPE-LLDPE blends 383
LDPE/PA6 blends, EPR spectra of 757
Lewis acid–base interaction 635
light-emitting diodes (LEDs) 581, 831
light scattering 161, 162
– Vv profile, of PCL/SAN-27.5 (80/20)

blend 174
linear blends (LB) 749
linear low-density polyethylene (LLDPE) 376
– EPR spectra of 757
linear polyethylene 556
linear viscoelastic behavior 137
linoleic acid 382
Liouville equation 742
– quantum-mechanical 743
liquid-like behavior 151
liquid-liquid phase separation (LLPS) 160, 230
liquid–liquid phase transition 160
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liquid metal ion gun (LMIG) 593
liquid–solid phase separation 160
liquid–solid phase transition 160
Lorentz-corrected SAXS profile 220, 221
– plot 222
– polymer blends (iPP1/iPP2) 225
Lorentzian functions 742
Lorentzian peak-to-peak linewidth
– temperature-dependence of 765
Lorenz microscopy mode 561
low-density polyethylene (LDPE) 370, 371, 395
lower critical solubility temperature (LCST) 3,

100, 103, 104, 258, 330, 841
– behavior 779
– – thickness regimes 780
– phase diagrams 24
lowest unoccupied molecular orbital

(LUMO) 795, 801
– energies 827
low-molecular-weight epoxy (LMWE) 380
LSCM images
– of poly(styrene-ranbutadiene) and

polybutadiene blend 545
– of PS/PMMA blend 545
– quality improvement and 3D

reconstruction 544
– showing phase separated morphologies 546

m
magic angle spinning (MAS) 680
magnetic spin quantum number 733
maleic anhydride (MA) 125
maleic anhydride-grafted polypropylene

(MA-g-PP) 308, 378
Markov process 743
matrix-assisted pulsed laser evaporation

(MAPLE) 313
Maxwell–Garnett EMA 301
Maxwell model 119
Maxwell–Wagner–Sillars (MWS) interfacial

polarization process 862
MD simulations
– interaction parameter from 20, 21
– PLLA/PVPh
– – interaction parameter from 20, 21
– – using the COMPASS force-field 45
Meander model 852
– schematic diagram 853
mean-field approach 246
mean-field random phase approximation 254,

258
mechanical thermal analysis 3
medium-angle x-ray scattering (MAXS) 218

MEH-PPV, chemical structures of 839
melting point 171
mesoscale morphologies, in polymer

blends 526, 528
– crystallization morphologies in

stereocomplexationable chiral blends
537–540

– mesoscale morphologies in conducting
polymer blends 540–543

– optical characterization of 528
– role of polymer tacticity on polymer blend

morphologies 535–537
metal-containing block copolymer 523
methylene dianiline (MDA)-cured

DGEBA-based epoxy resin 566
methyl ethyl ketone (MEK) solution 859
microcontact printing (mCP) 584
microcrystallites 526
micromechanical deformation processes 554
microphase separation temperature

(MST) 264
microtomy 553
microwave pulse, formation 738
microwave radiation, absorption of 734
mid-infrared instrumentation, polymer

blends 705–709
milliabsorbance units (MAU) 814
miscibility 13, 94, 373. see alsomiscible blends
– binary systems 374–376
– classification of region 16
– complete, requirement 22
– gap 101
– glass–rubber relaxation temperature
– – compositional rules based on 379
– – theoretical approaches to calculating 379
– heterogeneous 374
– homogeneous 373
– immiscibility 374
– influence of type of processing 376, 377
– nanoparticles, influence of 377, 378
– partial miscibility 374
– polymer blending, recovering plastic waste

by 377
– of polymers 330
– rubbery plateau as an indicator 378
– ternary systems 376
– upon heating 24
miscible blends 160
– PCL/PDLA 38
– PDLLA/PMMA 42
– PHB/PDLLA 64
– PHB/PLLA 68
– PHB/starch 53
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– PLA/PCL 37–40, 38, 39
– PLA/PEG 78
– PLA/PEO 35
– PLA/PESu 47
– PLA/PHB 40, 41, 75
– PLA/PLA 30–34
– PLA/PS 48
– PLA/PVAc 36, 66
– PLA/PVPh 43–45, 50
– PLA/TKGM 75
– PLLA/EVAc70 37
– PLLA/EVAc85 37
– PLLA/PCL 39
– PLLA/PDLA 30
– PLLA/PHB 40
– PLLA/PMMA 42, 70
– PLLA/PVA 68
– PLLA/PVPh 24, 44, 46, 62
– PMMA/PLLA 73
– polymer blends 2, 625
– PS/PE blends
– PTMC/PLLA blends 48
– starch/PCL blends 99
miscible systems 27
– enthalpically driven 28, 29
– entropically driven 27, 28
MMT/epoxy nanocomposites 153
MMT-modified systems 153
molar fractions 10
molecular dynamics (MD) simulations 20, 27
– for the PLLA/PVPh system 20, 21
molecular fractionation 104
molecular modeling techniques 20
monochromator 811, 812
montmorillonite (MMT) 151, 386
morphology 111–114
– of blend, stability 119, 120
– development during melt processing

114–118
– EPDM/PB blends, torque ratios 113
– polystyrene/polyethylene (PS/PE) blend 107
multi-channel analyzer (MCA) 889
multicomponent polymers, electron

microscopic analysis 418
– deformation studies 571–574
– morphological characterization 555
– – amorphous polymers 561–563
– – nanostructured copolymers 563–567
– – semicrystalline polymers 555–561
– – special techniques and applications

567–571
– overview 551–552
– sample preparation techniques 552

– – fracture behavior analysis 554–555
– – surface, etching of 554
– – thin-film preparation 552, 553
– – thin sections, staining of 553, 554
multivariate analysis (MVA) methods 595
multivariate curve resolution (MCR) 595
multi-wall carbon nanotubes (MWNTs) 378,

870
– modified with 378
MylarTM foil 768

n
nanoparticle-filled systems 151
nanoparticle-modified thermosets 150
nanoscale secondary ion mass spectrometry

(NanoSIMS) 580
– high lateral resolution SIMS analysis 598
– HP-LB film, mass-resolved negative ion

maps of 600
– ion optical set-up 597
– ion optics, schematics of 598
– mass analyzers 591
– mass spectrometer 597–598
– nanoscale secondary ion mass spectrometry

technique 597
– polymer blend surface 580
Nd:YAG laser 710
near-field scanning optical microscopy

(NSOM) 615
near-infrared (NIR)
– imaging measurements 706, 811
– imaging, polymer blends 705–709
– microscopy 3
neutron reflectivity (NR) 3, 304
– spectroscopy 585
nitrile butadiene rubber (NBR) blends
– relative fractional free volume 905
nitrile rubber (NR) 661
– SBR, infrared spectrum of 662
2-(4-nitro-2,1,3-benzoxadiazol-7-yl)aminoethyl

(NBD) dye 543
nitroxide molecule symmetry, direction 744
nitroxide species 745
NOESY technique 680
nonbonding orbitals 794
nondestructive experimental method 299
nonelectrolyte solutions 12
nonlinearity factors 397
non-radiative energy transfer (NRET) 843
nonrandomness 24
nonresonant nuclear reaction (NRA) 766
nonvolatile component 336
nuclear magnetic resonance (NMR) 210
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– spectroscopy 3, 4, 790
nuclear overhauser effect spectroscopy

(NOESY) 680
nuclear shielding tensors 692
nucleation 160, 228, 229
– and growth (NG) 138
– heterogeneous 229
– homogeneous 229
numerical method 465, 466
numerical simulation, on a heterogeneously

functionalized substrate
– of phase separation of immiscible polymer

blends 466, 467
– of self-assembly of a polymer–polymer–

solvent ternary system 481
– verification of self-assembly of a polymer–

polymer–solvent ternary system on 497

o
oligo[(R,S)-3-hydroxybutyrate]-diol (oligo-HB)

blends 867
OM. see optical microscopy (OM)
online extrusion compounding of polymer

blend 402
online-manufacturing concept, of polymer

blends 399–402
– materials systems studied 402, 403
o-Ps lifetime 885
optical micrographs, of PCL/SAN-27.5 (80/20)

blend 173
optical microscopic techniques, resolution

limits 525
optical microscopy (OM) 138, 181, 523, 552,

595
– crystallization kinetics by 181–190
– effect of aging/hydrolysis on 541
– morphological differences in PAni.DBSA/

TPU blends 542
– morphological information 524
– PCL/SAN-27.5 (80/20) blend
order–disorder transition 150, 265
organic photovoltaics (OPVs) 696, 831
organophilic MMT 151
ortho-positronium (o-Ps) 877
oscillatory measurements 151
osmium tetroxide vapor 564
Ostwald ripening theory 120

p
PA6 blends, EPR spectra of 757
PA-6/HNBR blend 408–412
– creep master curves 411
– creep rate vs. time traces 410

– difference in E-moduli 409
– effect of testing temperature 409
– effect on creep 409
– E0 vs. T and tan d vs. T traces 408
– fracture toughness 412
– incompatibility 408
– parameters of the Findley power law 409,

411
Painter–Coleman association model

(PCAM) 25, 26
PA66/mSEBS blends 377
PANI–PMMA blend, temperature

dependence 763
PANI–SBS samples
– peak-to-peak line width of EPR signal 764
para-Positronium (p-Ps) 880
particle sizes 3, 107
– in immiscible blends, evaluation of 204, 205
pattern shapes, effects of 513–515
PBI/PI blend 428
– polymer–polymer interaction

parameter 428
– specific free volume 428
PBTTT-C16:PC71BM blend 701
PBTTT-C16 polymer side chains
– 1H signals 700
PCBMCF-RT
– 2D 13C HETCOR spectra 698
– molecular structure 699
PCL-b-PB copolymers 226
PCL carbonyl 648
PCL homopolymers, FT-IR transmission

spectra 723
PCL/SAN-27.5 blend
– change of light-scattering profile 176
– evolution of characteristic wavenumber
– light-scattering Vv profile 174
– optical micrographs 173
– phase diagram 172
– Plot of R(q)/q2 vs. q2 179, 180
– wavelength of concentration fluctuations vs.

time 175
PCL-specific FT-IR image 722
PC/PVDF blend
– ToF-SIMS F- images 581
pectin (PEC), electronic spectra 797
PEDOT-PSS layer 317
PEDOT:PSS–PEG fibers 764
PEI–PBT/mPEO blends 376
PEO, FTIR spectra 644, 645
PEOX blends 422
– addition to PES, and water vapor diffusion

coefficient 422
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– blends of water-soluble PEOX with
copolymers

– water sorption and transport properties 422
PerkinElmer FT-NIR imaging system 708
Perkin Elmer system 717
permanganic etching 554
peroxyl radicals, growth of 759
pervaporation 434
– acetic acid/water mixture 435
– 1,4-dioxane/water 436, 437
– DMF/water mixtures 436
– ethanol/water mixture 435, 436
– THF/water mixtures 434, 435
PES/PEO blend 422
– degree of crystallization 423
– water sorption isotherms 422
PES/phenoxy blends 423
PET/mPEO blends 377
PFB phase
– nanoparticles 838
– photoluminescence quenching 838
– photoluminescence spectra 839
PFO/MEH-PPV nanoparticles 839
PFPV, chemical structures of 839
PF3T, chemical structures 837
PFTSO2, chemical structures 837
phase dissolution 172
– apparent diffusion coefficient for 180
– model, development in time derived from

light-scattering data 177
– poly(e-caprolactone)/poly(styrene-co-

acrylonitrile) blend 172
phase inversion, EPDM/PS blends 275
phase-modulation fluorometry methods 824
phases
– behavior 100
– contrast microscopy 525
– decomposition 138
– diagrams 101–104, 266 (see also phase

diagram of a diblock copolymer melt)
– morphology 554
– separation 104–107
phase separation 138, 140, 172
– apparent diffusion coefficient for 180
– poly(e-caprolactone)/poly(styrene-co-

acrylonitrile) blend 172
phase transformation 160
phase transition 160
PHB/PCL blend films, FT-IR imaging of

720–724
PHB/PCL, DSC-temperature diagram of 723
PHB/PVAc, relaxation process of 864
PHB-specific FT-IR image 722

– state-of-order 724
phenolic/PEO/PCL, ternary blend, infrared

spectra of 647
phenomenological theory, of block

copolymers 261
phenoxy blends 423
phenoxy polymer 423
[6,6]-phenyl-C61-butyric acid methyl ester

(PCBM) blend 318, 602
p-(hexafluoro-2-hydroxyisopropyl)

(HHIS) 424
– diffusion coefficients 425
– poor chain packing 425
– positive excess volumes 425
photoactivated localization microscopy

(PALM) 620
photodiode arrays (PDAs) 813
photoexcitation, of molecular system 825
photolithography 580
photoluminescence (PL) intensity 617
photomultiplier tube 813
photooxidized blends, chemical treatment 651
photovoltaics 581
p-hydroxybenzoate–poly(ethylene

terephthalate) (PET) 376
p-hydroxystyrene (HS) 424
– clustering of sorbed water molecules 425
– diffusivity values 425
– sorption isotherms 425
physical gel 151
physico-chemical data 341
physico-chemical interactions 151
physico-chemical parameters 332
pick-off annihilation 882
piperidine nitroxide spin probes, chemical

structures of 748
PI/PMMA semi-IPN, WISE NMR spectrum

of 697
PI27/PtBS23 blends, dielectric permittivity for

PI and PI 855
PISEMA method 694
Planck length 791
PLA/PHB blend
– band ratio images 718
– FT-IR imaging spectra 718
– Raman imaging measurements 718
PLA polymer chain direction 715
PLA/poly(4-vinylphenol) (PVPh) 43–45, 50
PLA-specific FT-IR image 720
plastic deformation 572
plasticized starch (PlS) 684
plasticizers 108, 381, 382
– storage modulus curve 382
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PlS/PVOH blends
– 13C CP/MAS NMR spectra 685
– TH

1� values 686
PNPAA/P4VP
– 13C CP/MAS spectra of 687
– magnetization intensities, logarithmic plots

of 689
– relaxation time, value of 690
point spread function (PSF) 619
polarization modulation (PM) 665–668, 666
– technique 627
polarization modulation infrared linear

dichroism (PM-IRLD) 666
polarizer-compensator-sample-analyzer

(PCSA) ellipsometer 304
poly(acrylamide) (PAAM) 693
poly(acrylic acid) (PAA) 314
poly(acrylic acid)/poly(ethylene oxide)

(PAA/PEO) 748
poly(acryloyl morpholine) (PACMO) 681
– 13C chemical shifts 682, 683
– cellulose acetate 681, 683
– semi-logarithmic plots of 681
– TH

1� values 683
polyamide (PA) 48, 278, 308, 355, 728
poly(amidoamine) (PAMAM)

dendrimers 763, 866
polyaniline (PANI) blends 761, 860
poly(aryloxysiloxane) (PAS) blends 902
poly(aspartic acid-co-L-lactide) (PAL)

copolymers 33
polybenzoxazine (PBZZ), FTIR spectra of

632
poly(benzyl methacrylate) (PBzMA) 50
poly(2,5-bis(3-hexadecylthiophen-2-yl)thieno

[3,2-b]thiophene) (PBTTT)
– chemical structures 700
– fullerene blends 699
polybutadiene (PB) 613, 680
polybutadiene-urethane oligomer 341
poly(butyl acrylate) (PBA) 656
poly(butyl acrylateco-acrylic acid) (PBAAA)

copolymers 656
poly(butylene adipate-co-terephthalate)

(PBAT) 282
poly(butylene succinate) (PBS) 45–47
poly(butylene terephthalate) (PBT) 376
poly(butyl methacrylate) (PBMA) 749
– three-dimensional PALMmeasurement 621
poly(tert-butylstyrene) (PtBS) 854
polycaprolactone (PCL)/poly(vinyl chloride

PCL/PVC blend 223
poly(carbonate) (PC) 50, 580, 862, 901, 902

– bisphenol A blend 377
– partial negative ToF-SIMS spectra 589
– TEM image of 567, 568
– ToF-SIMS spectra 589
polycarbosilane-derived b-SiC particles

(SiC-MWCNTs) 378
polychloroprene/ethylene–propylene–diene-

monomer rubber (PCR/EPDM rubber)
blends 377, 378

polycondensation reaction 29
poly(cyclohexyl acrylate) (PCHA) 753
poly(cyclohexyl methacrylate) (PCHMA) 753
poly(2-dimethylamino ethyl methacrylate) 629
poly(2,3 dimethylbutadiene) (DMB) 858
poly(2,6-dimethyl-1,4-phenylene oxide)

(PPO) 306
poly(dimethylsiloxane) (PDMS) 314
poly[2,7-(9,9-di-n-octylfluorene-alt-

benzothiadiazole)] (F8BT)
– thin-film morphologies of 585
poly(9,9-dioctylfluorene) (PFO) 831
– chemical structures 832
– photoluminescence decay 833
poly(9,90-dioctylfluorene-co-benzothiadiazole)

(F8BT) 570
poly(9,9-dioctylfluorene-co-N-(4-butylphenyl)

diphenylamine) (TFB) 570, 835
– chemical structures of 836
– fluorescence microscopy 836
polydisperse systems 108
poly(DL-lactide) (PDLLA) 58, 65, 867
– blends 74, 79
– chains in parallel orientation 33
poly_DR1M-co-BEM, synchronous 2D-FTIR

correlation map of 666
poly(e-caprolactone) (PCL) blends 7, 37–40,

50, 170, 631, 749, 864
poly(e-caprolactone)-block-polybutadiene

copolymer 226
poly(e-caprolactone)/poly(ethylene glycol)

blends 230
poly(e-caprolactone)-poly(vinyl chloride)

(PCL-PVC) blends 340
poly(epichlorohydrin) (PECH) 51, 431
polyester poly(lactic-co-glycolic acid) copolymer

(PLGA) 312
polyester/PVPh systems 45
polyesters 629
polyetherimide (PEI) 140, 376, 870
poly-ether–polyurethane (PU) 752
poly(ether urethane)/modified carbonate

silicate fillers 341
polyethylene 280
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poly(ethylene adipate) 629
poly(3,4-ethylenedioxythiophene)

(PEDOT) 317
polyethylene glycol (PEG) 34–36, 313, 866
poly(ethylene naphthalate) (PEN) 871
– molecular dynamics 871
polyethylene oxide (PEO) blends 34–36, 65,

347, 349, 381, 632, 643–650, 692, 762, 862
poly(ethylene oxide)/poly(methylmethacrylate)

(PEO/PMMA) blends 433
polyethylene/polypropylene blends 407, 595
poly(ethylene sebacate) (PESeb) 630
poly(ethylene succinate) (PES) 45–47, 51
polyethylene terephthalate (PET) blends 49,

76, 631, 768, 871
– molecular dynamics 871
– nanocomposites 423, 424
– TEM image of 567, 568
poly (9,9-dioctylfluorene), fluorescence SNOM

images 618
poly(glycolic acid) (PGA) 52
polyglycolide (PGA) 7, 29, 52
poly(p-(hexafluoro-2-hydroxyl-2-propyl)

styrene) (HFS) 855
poly(3-hexylthiophene) (P3HT) 602
poly(hydroxyalkanoates) (PHA) 431
poly(3-hydroxybutyrate-co-3-hydroxyvalerate)

(PHBHV) 52, 657–661
– C–O–C stretching 659
– FTIR spectroscopy 657, 659
poly(3-hydroxybutyrate)(PHB) 7, 29, 50, 51,

710, 863
– blend 82
– C¼O stretching modes 726
– FT-IR spectra of 722
– FT-IR transmission spectrum 717, 718,

719
– homopolymers, FT-IR transmission

spectra 723
– infrared microspectroscopy 661
– micro IR spectra 660
– PHB-co-HHx/PLLA blend 661
– poly(R)-3-hydroxybutyrate 658
– polymer chain direction 715
– Raman imaging measurements 718
– variable-temperature FT-IR/Raman imaging

spectroscopy 714–717
poly(3-hydroxybutyrate)(PHB)/poly(L-lactic

acid)(PLA) blends
– FT-IR transmission spectrum of 711, 712
– polymer blend, band pairs 721
– Raman spectra of 712
– ratio images 721

poly(3-hydroxy-butyrate), spherulitic
structure 724–727

poly(hydroxystyrene) (PHOSt) 310
poly(4-hydroxystyrene-co-methoxystyrene)

(HSMS) 50
poly(3-hydroxyvalerate) (PHV) 629
poly(isobornyl acrylate) (PIBA) 359
poly(isobutyl methacrylate) (PiBMA)

616, 843
polyisoprene (PI) blends 680, 853
polyisoprene (PI)/PMMA, WISE NMR spectra

of 696
poly(lactic acid) (PLA) 29, 57, 58, 170, 376
– blends containing 29, 30
– film 315
poly(lactide) 29, 75
– blended with 29–50, 60, 66–70, 72, 77, 78,

81, 82
– commercial forms 30
– n biomedicine and packaging 30
– properties 29
polylactide/polyamide11 blends (PLA/

PA11) 383
polylactide/polyhydroxyalkanoate (PLA/

PHBV) blends 376
polylactides 7
poly(L-lactic acid)(PLA) blends
– FT-IR transmission spectrum 717, 718,

719
– Raman imaging measurements 718
– variable-temperature FT-IR/Raman imaging

spectroscopy 714–717
poly(L-lactide) (PLLA) 57, 59, 77, 629
– amorphous unit cells of PLLA/PVPh

blends 46
– blends 60–64, 66, 69, 70, 72–74, 80, 81
– crystalline bands 660
– micro IR spectra 660
– with poly(glycolic acidco-L lactic acid) 33
polymer-based systems 883
polymer blends 1, 347, 526, 527
– based on poly(lactide) (PLA) 57–82
– characteristics 334
– commercialization of 365
– confocal microscopy characterization

of 543–547
– morphology 219
– nanoparticles, concentration-dependent

fluorescence spectra 840
– numerical models for 457–460
– polypropylene/polyamide 6, Raman

mapping measurements of 728–730
– principle of 348
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– theoretical models to explain viscoelastic
behavior 374

– thermal analysis (see thermal analysis (TGA))
– thin films 580, 586
– ToF-SIMS imaging of 595
polymer crystallization 228
polymer degradation processes 732
polymer electrolytes 348
polymer-filler blends 1, 133
polymer-filler composition 332
polymeric delivery system 316
polymeric mixtures, transport properties

337–339
polymeric scaffolds, biodegradable 664
polymeric systems 746
polymerization process 104, 138, 347
polymer–polymer interaction 335
– coefficient 334
polymer–polymer interfaces 111
polymer–polymer miscibility 340
polymers 83, 84
– high-molecular-weight 14
– interfaces 829
– ion beam analysis of 766
– microheterogeneity 740
– microscopy, thin films for 552
– molecules 10
– orientation 279, 280
polymer–solvent interactions 341
polymer–solvent systems 342
polymer–test solute systems 331
– Flory–Huggins interaction parameter

331–333
polymer toughness 394, 395
poly(methyl acrylate) (PMA) 41–43
poly(methyl methacrylate) (PMMA) 41–43,

347, 381, 424, 580, 628, 655–657, 668, 751,
853, 906

– cluster function 425
– dielectric loss for 857
– geometric factor 907
– 1H-1H spin-exchange spectra 691
– homopolymer 355
– hydrodynamic interaction parameter 907
– molecular dynamics and dipolar relaxation

mechanism 854
– PMMA/HHIS blend 424, 425
– PMMA/HS blend 424, 425
– PMMA/PEO blends 381
– PMMA/PVPh cast film, 2D PISEMA

spectrum of 695
– PMMA/SMA 50/50 blends 857
– side-chain-labeled 612

– system 588
poly(methyl methacrylate)/poly(butadiene)

(PMMA/PB) 348
poly(methyl methacrylate)/poly(vinylidene

fluoride) (PMMA/PVDF) 348
poly(methyl thiomethyl methacrylate)

629
poly(N-4-bromophenyl methacrylamide)

(PBPMA) 687
poly(n-butyl methacrylate-co-styrene)

(nBMAS) 843
poly(N-methyl-3-piperidinemethyl

methacrylate) 629
poly(N-phenyl methacrylamide)s 687
poly(n-vinyl pyrrolidone) (PVP) 423
poly(octadecyl methacrylate) (PODMA) 616
– dye-labeled 843
polyoxypropylene triamine (POPTA) 139
– oligomer 870
poly(p-chlorostyrene) (PpCIS) 50
poly(p-dioxanone) (PPDO) 7, 29, 51, 52
– with poly(vinyl phenol) (PPDO/PVPh)

blends 379
polyphenols 50
poly(phenylene oxide)/poly(styrene)

(PPO/PS) 348
poly(phenyl methacrylate) (PPhMA) 50
polypropylene (PP) 308, 637, 905
– e-beam-irradiated blends 758
– Raman spectra 728, 729
poly(propylene carbonate) (PPC) 47, 48
– rich micro domains 748
poly(propylene-co-ethylene) (PPE)/poly

(ethylene-co-vinyl acetate) (EVA) blends
– electron-beam irradiation effects on 904
– positron lifetimes 904
polypropylene/polyethylene terephthalate

(PP/PET) blends 384
poly(propylene) (PP)–PS and poly(propylene)–

poly(ethylene) (PE) 2
polypropylene with maleic anhydride

(PP-g-MA)/PC blend compositions
– relaxation time 869
poly (vinyl acetate-co-vinyl alcohol)

(P(VAc-co-VA) 51
poly (vinyl ethyl ether) (PVEE) 861
poly (vinyl methyl ether) (PVME) blends 50,

650–655
poly (vinylpyrrolidone) (PVPon) 694
poly (2-vinylpyridine) (P2VP) polymer

blend 583
poly((R)-3-hydroxybutyric acid) (PHB) 40, 41,

59, 75
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polysaccharides 52
polystyrene (PS)
– infrared spectra of 645
– latex, transmission electron microscopy

image 401
– PS–PBAAA blend 657
poly(styrene-acrylonitrile) (SAN)–poly (methyl

methacrylate) (PMMA) 2, 308
polystyrene (PS) blend 48, 103, 280, 306, 583,

612, 841, 853, 901
– EPR spectra of 765
– fluorescence SNOM images 618
– 1-pyrenylmethyl methacrylate-labeled 841
– ToF-SIMS chemical maps 583
– ultrathin polymer-blend films, phase

separation of 584
poly(styrene-block-

ferrocenyldimethylsilane) 523
polystyrene-block-poly(methyl acrylate)

(PS–PMA) 754
poly(styrene-b-methyl methacrylate) (PS-

PMMA) block copolymers 844
poly(styrene-co-acrylonitrile) (PSAN) 50, 170,

171, 307, 341, 668, 906
poly(styrene-co-hydroxy styrene) (SHS) 861
polystyrene (PS)/polyamide (PA6) blends

378
poly(styrene)/poly(ethylene) (PS/PE) 348
polystyrene–poly(ethylene propylene)–

polystyrene block copolymer network 266
polystyrene–polyisoprene diblock

copolymers 266
polystyrene (PS) polymer blend, in ultrathin

film 582
polystyrene/poly(methylstyrene) blend 258
poly(styrene) (PS)–poly(phenylene oxide)

(PPO) 2
poly(styrenesulfonate) (PSS) 317
poly(styrenesulfonate)-doped

poly(3,4-ethylenedioxythiophene)
(PEDOT-PSS) 586

poly(styrene-co-4-vinylphenol) (PSTVPh) 656
polysulfone (PSU) 870
poly(tert-butyl acrylate) (PtBA) 842
poly(trimethylene carbonate) (PTMC) 47, 48
– blend 76
poly(trimethylene terephthalate) (PTT) 377,

905
poly(3-(40-(10 0,40 0,70 0-trioxaoctyl)phenyl)

thiophene) (PEOPT) 317
polyurethane (PU) 337
poly(vinyl acetate) (PVAc) 36, 37, 668, 855
polyvinyl alcohol (PVA) 36, 37

– molecular dynamics 860
poly(vinyl alcohol) (PVA) blends 637–642, 681
– FTIR spectroscopy 641
poly(vinyl chloride) (PVC) 50, 347
– dipolar relaxation behavior of 862
poly(vinyl chloride) (PVC)/poly

(a-methylstyrene-acrylonitrile) (a-MSAN)
blends 386

poly(vinyl chloride)/poly(ethylene-co-vinyl
acetate) (PVC/EVA) 348

poly(vinyl chloride)/poly(methyl methacrylate)
(PVC/PMMA) 348

poly(vinylidene chloride-co-acrylonitrile) (P
(VDC-AN)) 51

poly(vinylidene fluoride) (PVDF) blend 580
poly(vinylidene fluoride) (PVDF)/PP blends
– gh-dielectric-permittivity 870
poly(vinylmethyl ether) (PVME) 103, 632, 841,

854, 901
poly(4-vinylphenol) (PVPh) 43–45, 50, 854
poly(vinylphenol) (PVPh) blends 628–632
poly(4-vinylphenol-b-styrene) (PVPh-b-

PS) 225
poly(vinylphenol-co-methyl methacrylate)

(PVPh-co-PMMA) 648
poly(4-vinyl phenol) (PVPh) polymer

blends 690
poly(vinylpyridine) 611
poly(4-vinylpyridine) (P4VP) 225
poly(vinylpyrrolidone) (PVP) blends 632–637,

633
poly(vinyl pyrrolidone) (PVP)-poly(ethylene

glycol) (PEG) blends 418
POM images of PDLA/LMw-PLLA blends

538
POM/PU blend
– a- and b-relaxations 403
– atomic force microscopy image 401
– creep data 405
– creep master curves 407
– effect of temperature on tensile creep 406
– E0 vs. T and tan d vs. T traces 405
– Findley power law model 405
– mechanical loss factor 403
– scanning electron microscopy image of

fracture surfaces 404
– storage modulus 403
– transmission electronmicroscopy image 404
– weight loss vs. temperature 407
pore size distribution (PSD) 311
pore sizes 310
Porod–Ruland model 221
positron annihilation 892
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– lifetime (PAL) measurements 901
– lifetime spectroscopy (PALS) (see positron

annihilation spectroscopy)
– methods 887
– principle 880
– rate distribution 893
positron annihilation spectroscopy (PAS) 877,

879
– experimental methods
– – Al/Cu, angular correlation curves 894
– – angular correlation of annihilation radiation

(ACAR) method 893, 894
– – Doppler broadening of the annihilation

radiation (DBAR) method 894–896
– – free volume distribution-lifetime analysis,

by Laplace transform method 891, 892
– – free-volume distributions, in polymer

blends 892, 893
– – positron annihilation lifetime spectroscopy

(PALS) 888–891
– free volume theory 884
– – positronium lifetime connection 885–887
– miscibility
– – free volume 901–915
– – in polymer blends 896–901
– models predicting positronium

formation 883, 884
– polymer blends, characterization of 887, 888
– positronium 880–882
– – sensitivity to defects and free volume 882
– process of 878–880
positron lifetime spectrometer, block

diagram 888
power conversion efficiency 697
power law 151
power ultrasound 280
– batch melt mixing 281
– compatibilization 282, 283
– extrusion 283, 284
– injection molding 280
– melt mixer equipped with an ultrasonic

device 282
– tensile stress of injection molded PS and PS/

HDPE (90/10) blend
PP/EVA blend 428–430
– diffusivity 430
– D-values 430
– water-solubility coefficients 429
– water sorption isotherms 428, 429
principal component analysis (PCA) 336
probability density function (PDF) 891
protein-adsorption behavior 313
proton–proton spin diffusion 687

pseudo-Voigt function 227
PS/PEO blend, optical micrographs 657
PS-PMMA blend
– cross-sectional image of 613
– film 309
PS–polydiene, nonpolar systems 225
PS/PPE blend, free volume size distribution

(PDF) 903
PS/PVME blends 655
PS/TMPC blends, free volume hole size

distributions in 902
PSU/mPEO 377
PU (polyurethane)-B2 compositions 337
pulsed beam characterization 593, 594
– duty cycle 594
pulse–echo technique 273
pulse electron double resonance

(PELDOR) 737
d-pulse response 825
pure poly(ethylene oxide) (PEO)
– thermal analysis( TGA) 359, 360
– thermogravimetric curve 356
pure poly(vinyl chloride) (PVC)
– in energy-based applications 349
– labeled TGA thermogram 354
– thermal analysis( TGA) 355–359
– thermogravimetric curve 355
PVA/Alg blend nanofibers, electrospun, FTIR

data 642
PVA/P(AA-AMPS) blend 430, 431
– acetate and sulfonic groups 430
– polymer–water interactions 431
– sorption and diffusion 430
– water diffusion 430
– water uptake 430
PVC/EVAc blend 425–427
– selectivity to water 427
– transport parameters for 426
– water permeation 427
– water solubility 427
PVC/PEO blends 349, 350
– interpolymer hydrogen bonding 350
– thermogravimetric curve 356
PVC/PEO:LiCF3SO3 blends 350, 351, 360,

361
– thermogravimetric curve 356, 357
PVC/PEO-LiCF3SO3-DBP-EC:SiO2

blends 351, 361, 362
– thermogravimetric curve 357, 358
PVC/SAN blend systems 897
PVME/PS blends
– FTIR spectra 651
PVOH, 13C CP/MAS NMR spectra 684, 685
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PVPh-based blends 631
PVPh, molecular dynamics of 861
PVPh/PMMA blends 859
PVPh-co-PMMA/PEO blends 648
– FTIR spectra 649, 650
PVP/PEG blend 431
PVP-PEG-poly(acrylic acid) (PAA) blends

418
PVP/polysulfone blend 420–422
– equilibrium sorption isotherms 420, 421
– interpretations, by behavior of diffusion

coefficient 420
– water sorption and transport behavior 420
– water vapor diffusion coefficient vs.

activity 421
P2VP/PS blend, HP-LB film of 600
PVVH 854
pyridine fragments 588

q
3D quadrupole ion trap mass analyzer 591
quantitative analysis, SIMS techniques 588

r
Raman/fluorescence spectroscopy 747
Raman imaging 3
Raman microspectroscopy 709–711
– charge-coupled device (CCD) 709
– WITec alpha300R confocal 710
Raman spectroscopy 790
Ranganathaiah’s method 908
Rayleigh criterion 830
c rays 553
reaction-induced microphase separation

(RIPS) 150
reactive ion etching (RIE) 554
reflection coefficients 299
reflectometry 239
refractive indices 300, 313, 314
regioregular poly-3-hexylthiophene

(rrP3HT) 698
regular solution 10
– enthalpy 10, 11
– interaction energy 11
– van Laar-type equation 12
resonance energy transfer (RET) 828
resonant model 883
rheological measurements 104, 137
rheological models 150
rheological properties 133
rheological testing 137
rheology, of polymers 365
ring-opening polymerization (ROP) 29

RPA-structure factor 262
RPA theory 263
rubber blends 160
rubber latex 402
rubber-modified epoxy resins 138
rubber–thermosetting blends 1
rubbery polymer 329
ruthenium tetroxide (RuO4) 553, 559

s
SAN particles. see poly(styrene-acrylonitrile)

(SAN)
SAN/PMMA miscible blend 901
SARINA (SPM Assisted Reconstruction of

SIMS recorded nano-volumes) 600
– SIMS and AFM data 601
SAS. see small-angle scattering (SAS)
scanning electron microscopy (SEM) 3, 138,

275, 308, 311
scanning near-field optical microscopy

(SNOM) 615
– probe, schematic illustration of 616
scanning probe microscopy (SPM) 552, 887
scanning transmission X-ray microscopy

(STXM) 569, 571
scattering function and thermodynamics 249,

250
– beyond mean field 258–260
– concentration fluctuations 249
– forward scattering 250–254
– random phase approximation (RPA)

254–258
– spatially correlated fluctuations 250
– thermal density fluctuations 249
Scherrer equation 224
SE. see spectroscopic ellipsometry (SE)
secondary electron (SE) 554
secondary ion mass spectrometry (SIMS)

techniques 4, 579
– 3D quadrupole ion trap mass analyzer

591
– Fourier transform-ion cyclotron resonance

(FT-ICR) 590
– mass analyzers 591
– mode of action 589
– NanoSIMS 597
– polymer blends, 3D imaging of 599–602
– quantitative analysis 588
– regions of interest (ROI) 593
– time-of-flight 592
segmental dynamics 379–381
semiconducting polymers 586
semi-crystalline
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– molecular dynamics 866
– polymers 209, 212, 229, 789
semi-interpenetrating polymer networks

(s-IPNs) 749, 752
shear 266
– viscosity 137
signal-to-noise ratio (SNR) 275
silica fillers 151
silicate delamination 151
silicon surface barrier detector 770
siloxane-containing oligomers 138
simplified Hamiltonian 734
SIMS. see secondary ion mass spectrometry

(SIMS) techniques
single-phase blends 160
single-walled carbon nanotubes/PS

nanocomposites (SWCNT/PS) 775
small-angle neutron scattering (SANS) 3, 111,

305, 679
– data identifying spinodal and binodal

temperatures 253
– polystyrene (PS) and poly(methylstyrene)

(PMS) blends 257
– polystyrene (PS) and poly(vinylmethylether)

(PVME) blends 258
– scattering pattern 266
small-angle scattering (SAS) 237–239
– contrast 239–242
– Gaussian chain 244, 245
– illustration of 238
– interference between wave-like

radiation 238
– measurements 218
– by x-rays (SAXS)/neutrons (SANS) 237
small-angle x-ray scattering (SAXS) 111, 209,

626, 679
– “block” collimation system in a Kratky-

camera 213
– characteristic features, of melting

process 229
– instrumentation and synchrotron

advantage 212, 213
– scattering profile for neat diblock copolymer

(PVPh-b-PS) 225
– signatures, reversed in 229
– structural characterization of data 220
– techniques for polymers 212
– time evolution, profiles for isothermal

crystallization of PCL/PEG blend 230, 231
– transmission-mode for 210
small-angle x-ray spectroscopy,

measurements 755
solid-state NMR spectroscopy 679

– miscibility 680
– molecular dynamics 692
– organic solar cells 696–697
– polystyrene (PS)/poly(vinyl methyl ether)

(PVME) blend 679
– proton spin-diffusion, direct observation

of 688–692
– proton spin-lattice relaxation

experiments 680–688
solid-state physics 209
solubility 138
– parameters 340
– testing 18
solution-casting procedures 554
spectrophotometry. see various spectrometric

techniques
spectroscopic ellipsometry (SE) 299, 311
– analysis of interfacial thickness and

interfacial reaction 305
– applications in characterization of polymer

blend films 304
– averaging effective medium

approximation 301
– biomaterial surfaces 312
– Bruggeman EMA 302
– complex dielectric function 301
– composite layers for organic solar cells

317–322
– configuration 300
– depth profiling 303
– – sample preparation 303
– effective dielectric function 301
– effective-medium theory 301
– film thickness 300
– linear EMA 301
– macroscopically homogeneous effective

medium 301
– Maxwell–Garnett EMA 301
– optical model 300
– pattern formation in nanolayers 309–312
– phase separation morphology 309
– real-time measurement 304
– resolution 300
– roughness 309–312
– surface modification, adsorption from

solution 312, 313
– types of instrument andmeasurements 303,

304
spherulites 223, 229, 526, 527
– birefringence structure 527
– induction periods 540
– infrared images of 669
– radial growth rates of 540
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spin-cast polymer blend films 584
spin coating 552, 554, 581
– film formation, schematic model 582
– process 582
– schematic model 582
spin Hamiltonian parameters 732
spinodal decomposition 3, 104, 106, 138,

461–464, 584, 613
– change of ln(IVv) in time during 178, 179
spin probe, formula 745
spur model 883
starch, blends containing 52–54
static secondary ion mass spectrometry

(SSIMS) 580
static tests 137
steady-state fluorescence spectroscopy 842
steady-state viscosity 137
Stern–Volmer quenching constant 830
stimulated emission depletion (STED)

microscopy 617, 619
– point spread function (PSF) of 618
– point spread functions 619
stochastic optical reconstruction microscopy

(STORM) 620
stress–strain curves 286
structure–property relationship 138
structure–thermomechanical

relationships 394
STVPh-rich micro domains 748
styrenated VPh (STVPh) 629
styrene and acrylonitrile (SAN) 377
– copolymers of 171
styrene/butadiene star block copolymer, TEM

image of 564
styrene/butadiene/styrene (SBS) 755
– triblock copolymer 565
styrene maleic anhydride (SMA) 870
sulfonated polystyrene 779
surface-directed spinodal decomposition

(SDSD) 781
surface roughness vs. blend composition

287
SWCNT/PS nanocomposites, polymer tracer

diffusion 775
swelling measurements 18
symmetrical-reflection geometry 210
syndiotactic PMMA (sPMMA) 629
synthetic rubber 661–663

t
Tauc gap 803
tempamine spectra 749
– EPR spectra 750

temperature 24
– composition behavior 160
– dependence of interaction parameter 24
– vs. blend composition plane 160
tensile cryofracture surfaces, SEM images

of 574
tensile fracture surfaces, higher-magnification

SEM images of 573
tensile strength 280, 286
ternary systems 376
tetrahydrofuran (THF) 341, 629
2,2,6,6-tetramethylpiperidine-1-oxyl (Tempo)
– EPR spectra 749, 750
tetramethyl polycarbonate (TMPC) 862
TFB/F8BT blend 570
thermal analysis( TGA) 347–362
– formulated system 349
– gas environment 352
– heating rate 353
– information obtained from TGA 353
– instrumentation 351
– pure PEO 359, 360
– pure PVC 355–359
– PVC/PEO blends 349, 350
– PVC/PEO:LiCF3SO3 blends 350, 351, 360,

361
– PVC/PEO-LiCF3SO3-DBP-EC:SiO2

blends 351, 361, 362
– sample weight 352
– testing temperature range 352
– thermal process 353, 354
– value of the TGA information 354, 355
thermal composition fluctuations 259
thermal gravimetric analysis (TGA) 626
thermalized positron 880
thermally stimulated depolarization current

(TSDC) method 5, 849, 850
thermocouple sheet sensor 707
thermodynamics, of polymer blends 95
– average energy 247
– average enthalpic energy 247
– critical point 249
– enthalpy of mixing 95, 96
– entropy of mixing 96–98
– Flory–Huggins theory 98–100
– free energy function 249
– Helmholtz free energy 247, 248
– lattice model for polymer blend 246
– and solutions 246
– spinodal points 248, 249
– stability 160
– theory 7
thermogravimetric analysis (TGA) 3, 395, 399
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thermogravimetric balance, schematic
construction 400

thermo-oxidative stability of the POM
matrix 406

thermoplastic alloys 159
thermoplastic Konjac glucomannan

(TKGM) 50
thermoplastic polyurethane (TPU)/

polypropylene (PP) blends 378
thermoplastic starch/poly(lactic acid) (TPS/

PLA) blends 382
thermoplastic–thermoplastic blends 1
thermoplastic (linear polymer)-thermoplastic

polymer blends 133
thermoplastic-thermosetting polymer

blends 1, 133
thermoset rheological behaviors 133, 134
thermosetting blend systems 137, 138
thermosetting powder coating 871
thermosetting systems, with

nanostructures 150–153
thin films
– photovoltaic device structure 318
– polymer blends 580–582
– – applications of 586, 587
– – phase-separation 583–586
Time-Correlated Single Photon Counting

(TCSPC) 824
time-of-flight (TOF) 593
– detector system 770
– FRES (TOF-FRES) 769
time-of-flight secondary ionmass spectrometry

(ToFSIMS) 579
– chemical maps 583
– F- images 581
– spectra 588
time-resolved light scattering 165
– crystallizationbyHv light scattering 169, 170
– immiscible blends 165, 166
– spinodal decomposition 166–169
time-resolved SAXS measurements 229
– using synchrotron sources 229
time–temperature superposition (TTS)

principle 398
time-to-pulse height converter (TPHC) 889
titanium oxide (TiO2) 362
transesterification 283
transition metal ions (TMIs) 731
translational entropy 10
transmission electron microscopy (TEM) 3,

311, 523
– morphological information 524
transmission IR spectra 636

trans-polyisoprene and liquid cis-polyisoprene
(TPI/CPI) 384

triglycidyl p-aminophenol (epoxy)/poly(ether
sulfone) (PES) 306

TTT (Time-Temperature-Transformation)
isothermal cure diagram 134

two-dimensional detector 210
tyrosine-derived polycarbonates 314

u
UCST (upper critical solution

temperature) 160
ultramicrotomy 553
ultrasonic attenuation 276
– temperature relationships 274
ultrasonic device 282
ultrasonic interferometer 271
ultrasonic technology 279, 280
ultrasonic velocity 271
ultrasound 269
– frequency range 270
– high-frequency 269
– lifetime of a cavitation bubble 270
– low-power 269
ultrathin films. see also thin films
– phase separation, applications of 586, 587
– of polymer blends 580–582
ultraviolet/visible (UV/VIS) spectroscopy 790
universal testing machines 3
unsaturated polyester resin (UPR) 380
upper critical solution temperature (UCST)

system 3, 24, 25, 103, 258, 330
Urbach band tail 801
Urbach energy 803
UV-absorbing species 791
UV-visible spectroscopy 789
– color/transparent spectrum, correspondence

of 796–798
– data acquisition 814
– detection area/detectors 812
– electromagnetic radiation 791–792
– electronic absorption spectrum 796
– electronic excitations nature in matter

793–796
– instrumentation 809
– monochromator 811, 812
– optical absorption spectra 802
– optical properties of semiconductors 801–802
– polymer blends to material

characterization 798–801
– polymer blend technology 790
– radiation (UV/VIS) interaction with

matter 792, 793
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– radiation sources 811
– semi-crystalline polymers 789
– spectrophotometer 809
– wavelength region 794

v
van’t Hoff-type plot 26
vapor permeation 437
– chitosan/CPA 437
– EEA-CB blends 442, 443
– LCP blends 441, 442
– natural rubber blends 437–440
– NBR blends 440, 441
– PHB/PEO blends 443
– PHB/PMMA blends 443
– PU/PDMS blends 442
– PVA/PAA blends 443, 444
– PVC/EVAc blends 443
variable angle spectroscopic ellipsometry

(VASE) 304
VFT equation 857
VFTH equation 381
vibrational energies 17
vinyl ester resin 137
vinyl polymer blends
– using FTIR spectroscopy 628
virtual UCST behavior, determination 197–204
viscoelastic behavior 153
– theoretical models to explain 374
viscoelastic creep compliance 397
viscoelasticity 134
– influence of chemical and physical

crosslinkers on 383, 384
– of polymer blend 365
viscoelastic materials 900
viscoelastic properties 143–148
– of polymers 886
viscosity 1, 135, 136, 137, 139, 150, 269, 283
– data 136
– dependent empirical model 136
vitrification 134, 139, 153, 160
Vogel–Fulcher–Tamman–Hesse model 380, 852

w
Waals surface 899
Waals-type dispersion force 886
water vapor sorption test 70/30 PP/PE/EVOH

film 638
water vapor transmission rate (WVTR) 420
wide angle x-ray diffraction (WAXD) 218, 904
wide-angle x-ray scattering (WAXS) 209, 210,

218
– crystallinity of WAXS data 224
– time evolution, profiles for isothermal

crystallization of PCL/PEG blend 230
– transmission-mode for 210
Wigner–Seitz approximation 886
Williams–Landel–Ferry (WLF) equation 136,

151, 399, 852, 885
WITec alpha300R confocal Raman

microscope 710
Wolf’s theory 898

x
xenon lamps 811

xN-value 265
x-ray diffraction (XRD) 209, 311
– experimental X-ray set-up 210
x-ray photoelectron spectroscopy (XPS) 588
x-ray reflectivity (XR) 304
x-ray scattering 209
– basics 213
– elastic scattering, of electromagnetic

radiation 213–215
– scattered intensity 216–218
– scattering by assembly of electrons 215, 216

y
Young’s modulus 397

z
Zeeman effect 733
Zeeman interaction 734
Zhao–Choi procedure 335, 337, 341
Ziegler–Natta initiators 383
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