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Abbreviations, xxiii–xxiv

ABS-polymers, 254, 362
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Acrylamide, 168

polymerization, 168, 169

Acrylonitrile, 238–239

polymerization, 170–171

Addition polymerization, 33, 313–314

Additives, 349–356

AH salt, 286–287

Amphiphilic block copolymers, 376

Anion exchanger, 341–342

Anionic polymerization, 183, 190–195

Antioxidants, 350

Atactic, 11

Atactic polystyrene, 378

Atom transfer radical polymerization, 176

Azo compounds, 162–166

B
Bioactive polymers, 376

Biodegradable polymers, 376

Block copolymers, 246–252

Boyer-Beaman rule, 112, 138

Brinell test, 135

Brownian motions, 18

Butadiene, 217–219

polymerization, 217–219

Butyl acrylate, 174–175

polymerization, 174–175

C
ε-Caprolactam, 208

polymerization, 208

Carbon black, 388

Carbon nano-tubes, 388

Carboxymethylcellulose, 335

Cation exchanger, 340–341

Cationic polymerization, 183, 187–190

Cellulose

acetylation, 334–335

derivatives, 381

triacetate, 334

Chain growth polymerizations, 33–35,

149–257

Chain transfer, 149

Chain transfer constant, 154

Charpy method, 135

Chemical gels, 377

Chemically crosslinked gel, 377

4-Chlorostyrene, 237–238

copolymerization, 237–238

Cholesteric, 29

Click reaction, 180

Coil, 13

Coil volume, 15

Compatibilizer, 362

Condensation equilibrium, 262

Condensation polymerization, 259–313

Constitutional repeating unit, 7

Contour length, 14

Controlled radical polymerization, 175–182

Copolymer, 6, 7

architectures, 6

random, 7

Copolymerization, 227–257

alternating, 230

azeotropic, 230

diagram, 229

equation, 228

parameters, 228

Copolymers, 6, 8, 79, 141–142

composition, 79–80

nomenclature, 8

properties, 141–142

relationships, 141–142

structure, 141–142

Critical micelle concentration, 55

D. Braun et al., Polymer Synthesis: Theory and Practice,
DOI 10.1007/978-3-642-28980-4, # Springer-Verlag Berlin Heidelberg 2013

397



Critical solution temperature, 16

Crosslinking, 5, 336–343

Crystalline state, 23–27

Crystallinity, 112

Crystallites, 24

Crystallization temperature, 114

Cyclic acetals, 200–204

polymerization, 200–204

Cyclic amides, 206–208

polymerization, 206–208

Cyclic ethers, 199–200

polymerization, 199–200

Cyclocondensation, 307

Cyclodextrin host-guest

complexes, 173–175

Cyclopentene, 225–226

polymerization, 225–226

D
Degradable polymers, 379

Degradation, 343–349

chemical, 345

hydrolytic, 345

oxidative, 347–348

thermal, 344

Degree of conversion, 330

Degree of crystallinity, 24

Degree of polymerization, 4

Degree of swelling, 378, 380, 381

Dendrimers, 270

Depolymerization, 346

Differential scanning calorimetry, 117–119

Dilactide, 204–206

polymerization, 204–206

Dilatometer, 61

Dilatometric measurements, 164

Disproportionation, 151

1,4-Divinylbenzene, 240–241

polymerization, 240–241

Dynamic-mechanical

measurements, 133–135

E
Elastomeric state, 22

Elastomers, 20

Electro-luminescence, 384

Electron transfer, 186

Emulsion polymerization, 54

End-group analysis, 85–86

Epoxy number, 321

Epoxy resins, 318–321

Ethylene, 213–215

polymerization, 213–215

Extrusion, 144

F
Fillers, 349, 353–356

Flash polymerization, 188

Flory-Huggins equation, 105

Fluorescence spectroscopy, 78

Folded lamella, 24

Formaldehyde, 197–198

polymerization, 197–198

Fox-Flory relation, 138

Fractional extraction, 107

Fractional precipitation, 106

Fractionation, 105–109

Free radical, 375

Fringed micelle model, 24

Functional polymers, 375, 376

G
Gel effect, 153, 165–166

Gel permeation chromatography, 102–105

Gels, 376

Glass transition temperature, 18, 112–113

Glassy state, 18, 22–23

Graft copolymers, 252–257

Grafting from, 253

Grafting onto, 254

Graphenes, 388

H
Hardness, 135–136

Head-to-head structure, 10

Head-to-tail structure, 10

Heat distortion temperature, 114

Helix, 26

Hexamethylene bisacrylate, 172–173

polymerization, 172–173

High impact polystyrene, 364

Homopolymers, 6, 136–141

properties, 136–141

relationships, 136–141

structure, 136–141

Hooke’s law, 131, 132, 140

Hybrid materials, 376

Hydrogels, 379–381

Hydroxy number, 269

Hyperbranched polymers, 270–271

Hysteresis, 20
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I
Impact strength, 135

Incubation time, 156

Induction period, 156

Inhibitors, 155

Initiators, 149

Injection molding, 144

Interfacial polycondensation, 51, 276–278, 287

Intrinsically conducting polymers, 388

Intrinsically electron-conducting polymers,

376

Intrinsic viscosity, 98

Ion-exchange capacity, 340–341

Ion exchanger, 338–342

Ionic polymerization, 182, 195–198

Ionization mass spectrometry, 92

IR spectroscopy, 74–77

Isobutylene, 189

polymerization, 189

Isobutyl vinyl ether, 189–190

polymerization, 189–190

Isomerization polymerization, 183

Isoprene polymerization, 171, 194–195

Isotactic, 11

Izod method, 135

K
Kinetic chain length, 153

Kuhn length, 14

L
Lactams, 206–208

Light-emitting diodes, 383

Light scattering, 89–91

Light stabilizers, 351

Limiting viscosity number, 98

Liquid-crystalline polymers, 389

Liquid crystallinity, 28

Living polymerization, 186, 246

Lower critical solution temperature, 380

Lubricants, 349

Lyotropic liquid crystals, 29

Lyotropic mesophases, 389

M
Macromolecules, 1, 5–11

classification, 5

nomenclature, 6–11

Macromonomers, 253

Macroradicals, 149

MALDI-MS, 92

Maleic anhydride, 239

copolymerization, 239

Mark-Houwink-Kuhn equation, 82, 98

Martens number, 114

Mass distribution function, 107

Mass spectrometry, 91–93

Matrix-assisted laser desorption, 92

Melamine-formaldehyde resins, 297–299

Melt index, 115

Melt-spinning, 145

Melt viscosity, 115–116

Mesogen, 28

Mesophases, 28

Metal-catalyzed polymerization, 210–227

Metallocene catalysts, 219–221

Metathesis polymerization, 225–226

Methacrylic acid, 162

polymerization, 162

Methyl methacrylate, 165–166

polymerization, 165–166, 178–180, 194

α-Methylstyrene, 191–193

polymerization, 191–193

Micelles, 376

Microencapsulation, 290–291

Miniemulsion, 178–180

Modulus of elasticity, 132

Molecular imprinting, 380

Molecular weight, 4, 80–84

determination, 84–85

distribution, 105–109

methods, 84–85

Monomer, 3–4, 6, 58–59

purification, 58–59

storage, 58–59

Monomer unit, 9

N
Nanocomposites, 375

Nano-composites, 389

Nanofillers, 376

Nematic, 29

Network structures, 336

Newtonian flow, 19

Nitroxy-mediated radical polymerization, 176

Nomenclature, 6–11

Nonlinear optical, 389

Novolaks, 292

Nuclear magnetic resonance (NMR)

spectroscopy, 70

Nucleation, 216

Number-average molecular weight, 81–82
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O
Occlusion, 65

OFET. See Organic field-effect
transistor (OFET)

OLED. See Organic light emitting

diode (OLED)

Oligomers, 4

(Opto)electronic, 383–394

Optoelectronic properties, 376

OPV. See Organic photo voltage (OPV)

Organic field-effect transistor (OFET), 386

Organic light emitting diode (OLED), 383

Organic photo voltage (OPV), 383

Organic solar cell (OSC), 383

Osmometry, 86–87

membrane, 86–87

vapor pressure, 87–89

Ostwald viscometer, 100, 101

Oxazolines, 208–210

polymerization, 208–210

P
Penultimate effect, 228

Peroxo compounds, 157–162

Peroxodisulfates, 158

Pesponsive polymers, 380

Pesponsive smart polymers, 376, 379–383

Phase contrast microscopy, 121–122

Phenol-formaldehyde resins, 291–294

acid-catalyzed, 294

base-catalyzed, 292–293

Phillips-catalysts, 210

Photoactive polymers, 376

Photoconductors, 388

Photocrosslinking, 379

Photodegradation, 379

Photolabile compounds, 171–173

Photolithography, 172

Photopolymerization, 171, 379

Photoresins, 375, 379, 380

Photoresists, 172, 375, 379

Photovoltaics, 383

pH-sensitive gels, 381

Physical gels, 377, 378

Physically crosslinked gel, 377

Piezoelectric, 390

Plasticization, 241–242

Plasticizers, 349, 352–353

Polarization microscopy, 122–124

POLEDs. See Polymer based organic

light emitting diode (POLEDs)

Poly(alkylene sulfide)s, 299–300

Poly(arylene ether)s, 300–301

Poly(arylene ether ketone)s, 305–307

Poly(arylene ether sulfone)s, 303–305

Poly(arylene sulfide)s, 303

Poly(benzimidazole)s, 309–310

Poly(phenylene ether)s, 301–302

Poly(vinyl acetate), 327

saponification, 327

transesterification, 331–332

Poly(vinyl alcohol), 327

esterification, 330

Poly(vinyl chloride)

dehydrochlorination, 352

stabilization, 351

Poly(vinylbutyral), 332

Polyacetals, 202

Polyacrylamide, 168–169

fractionation, 168–169

Polyadditions, 35, 36

Polyamides, 281–284

preparation, 284

Polyaramides, 282

Polycondensation, 35, 36, 259–313

exchange reactions, 263

Polydispersity index, 83

Polyelectrolytes, 17–18, 101, 376, 380

viscosity, 101

Polyester, 265–281

alkyd resins, 266

branched, 267

curing, 279

thermotropic, 265

unsaturated, 278–281

Polyimides, 308, 380

Polylactide, 376

Polymer alloy, 357

Polymer-analogous reactions, 37

Polymer based organic light emitting

diode (POLEDs), 383

Polymer blends, 323, 356, 357

industrial, 358

preparation, 359

properties, 357

Polymer films, 144–145

preparation, 144–145

Polymeric additives, 375, 376

Polymeric carrier resins, 376

Polymeric compatibilizers, 375

Polymeric photoconductors, 388

Polymeric stabilizers, 375, 376

Polymerization, 158

Polymer mixture, 357

Polymers, 6, 37, 389

abbreviations, xxiii–xxiv

characteristics, 67–69

constitution, 70–80

density, 111–112
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drying, 65

foaming, 367–373

functional, 6

isolation, 63–65

melting range, 114

miscibility, 356

modification, 37

oxidation, 344

polymer-analogous, 323

processing, 144–147

properties, 130

purification, 65

reactions, 323

solubility, 323

stretching, 367–373

structural, 6

Polyoxazoline

hydrolysis, 339–340

Polyphenylenes, 300

Polyreactions

in bulk, 48–50

in dispersion, 52

in emulsion, 53–57

in solution, 50–51

in suspension, 52–53

Polysiloxanes, 310–313

equilibration, 312

Polystyrene foam, 369–370

Polyurethane foam, 371–373

Polyurethanes, 248, 314–318

decomposition, 315

elastomeric, 316

linear, 315–316

segmented, 249

Polyvinylchloride, 378

Prepolymerization, 59

Pressing, 144, 145

Propylene, 215–216

polymerization, 215–216, 220–221

PSC, 383

Pyrrole, 174

polymerization, 175

Q
Q,e scheme, 232

R
Radical polymerization, 149

Rate of polymerization, 152

Reaction vessels, 59–61

Reactive extrusion, 362

Reactivity ratios, 228, 232, 233

determination, 232, 233

Redox polymerizations, 167

Redox systems, 166–171

Refractometry, 78–79

Reinforced polymers, 323

Reinforcing materials, 349, 353–356

Resites, 292

Resols, 292

Reversible addition-fragmentation

termination, 176

Ring-opening polymerization, 198–210

Ring-opening polymerization, 376

S
Scanning electron microscopy, 124–125

Scanning probe microscopy, 126–129

Schotten-Baumann-reaction, 51, 287

Semi-conducting polymers, 385

Shape-anisotropy, 389

Shape memory effect, 381

Shape-memory polymers, 381

Silicone elastomer, 313

Single site catalysts, 220

SI units, xxi–xxii

Size-exclusion chromatography, 102–105

Smart gels, 378

Smectic, 29

Softening point, 113–114

Solar cells, 383

Solution spinning, 146

Spacer, 29

Spherulites, 26

Spray-type separator, 64

Stabilizing additives, 376

Staudinger index, 98

Step-growth polymerization, 35–37, 375

Stepwise addition polymerization, 248

Stereospecific polymerization, 187

Stress-strain measurements, 130–133

Styrene, 240–241

polymerization, 158–160, 163, 165,

216–217

Superabsorbent polymers, 377

Superabsorbents, 342–343

Svedberg method, 94–95

Swelling, 16

Syndiotactic, 11
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T
Tacticity, 10, 71

Telomerization, 154

Termination, 34, 149

Terpolymerizations, 234

Tetrahydrofuran, 200

polymerization, 200

Thermogravimetry, 116–117

Thermoplastic elastomers, 249

Thermoplastics, 19, 381

Thermoresponsive hydrogel, 381

Thermo-responsive polymers, 376, 380

Thermo-reversible gel, 378

Thermo-sensitive gel, 378–379

Thermoset, 381

Thermotropic liquid crystals, 29

Thermotropic mesophases, 389

Theta-conditions, 14

Theta-temperature, 100

Tie molecules, 25

Torsion modulus, 133

Transesterification, 273–275

Transfer, 34

Transmission electron microscopy, 125–126

Trioxane, 240

polymerization, 202–204, 240

Trommsdorff-Norrish effect, 153, 165–166

U
Ultracentrifuge measurements, 93–96

Upper critical solution temperature, 380

Urea/formaldehyde foam, 370–371

Urea-formaldehyde resins, 294–296

UV-absorbers, 351

UV-vis spectroscopy, 77–78

V
Vicat temperature, 113

Vinyl acetate, 160–161

polymerization, 160–161

Viscose, 324

Viscosity, 96–102

Viscosity-average molecular weight, 82

Viscosity measurements, 100, 102

Vulcanization, 337–338

W
Weight-average molecular weight, 82

X
X-ray scattering, 120–121

Y
Young’s modulus, 112, 132, 140

Z
Ziegler-Natta catalysts, 210–219
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