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nanostructure 430
polythiophene/CNT composites
(PTh-CNTs) 223
polythiophene/polyfluorene-based
conjugated polymers 302
polyvinylpyrolidone (PVP) 451
porous carbon nanocomposites = 453-457
porous 3-(4-cyanophenyl)thiophene
(PCNPT) 367
porous inorganic materials
positive doping 446, 447
post-synthetic self-assembly process 57

334

Index

potentiodynamic polymerization 448,
460
potentiostatic polymerization 448, 461

power conversion efficiency (PCE) 301
power density 360

PPy nanowire electroprocess 92
PPy-NS-c nanostructures 238
pristine conjugated polymers

1, 2-propanediol 220

1, 3-propanediol 220
propanol 220

propylene carbonate 88
proton (perfluorosulfonic acid, PFSA)

366

220
proton exchange membrane fuel cells
(PEMFC) 207, 208
protons 19
PS (polystyrene) 324
pseudocapacitive
conventional heterocyclic CPNs
366-372
microporous conjugated polymers
372-374
pseudocapacitors 360, 365
pseudo-supercapacitance 445
Pt-based catalysts 208
Pt catalysts (Pt/C) 220
Pt/CeO, HNRAs 221,222
Pt/CeO,/PANI THNRAs 221, 222
Pt/PANI HNRAs 221,222

p-type doping 7, 367
p-type semiconducting materials
p-type semiconductors 273
pulsed chronoamperometry 450, 451,
459
pulsed chronopotentiometry 450, 451
pulsed electrodeposition 459
pulsed electron beam irradiation
pulsed galvanostatic 461, 464
pulverization 17
pump-dump-probe 189
pump-push-probe 189
pyrene-based polymer (PyP)
pyrrole 90

280

124

253

q

quantum confinement 26

quantum yield (QY) 187

quartz crystal microbalance (QCM)
sensor 99
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Index

r

radiation-based methodology 135

radiation-induced doping 13

radical-cation (RC) 447

radical polymerization 269

radiosynthesized PPy polymers 150

Raman enhancement 244

real-time microradiography 90

recombination mechanism 32

redox polymerization techniques 269

redox reactions 18, 446

reference electrode (RE) 448

regioregular poly(3-hexylthiophene)
(rr-P3HT) 302

renewable energy 359

reprecipitation technique 64

resonant infrared matrix-assisted pulsed
laser evaporation (RIR-MAPLE)
317

reverse micro-emulsion polymerization
117

reversible redox processes = 22

RGO/PANI/NCFC nanocomposite
electrode 379

rice straw black liquor based porous
carbon (RSBLPC) 220

rotating ring disc electrode voltammetry
(RRDE) 217

ruthenium oxide (RuO,) 222

s

sandwich-structured nanotube array
(SNTA) 215

scanning Kelvin probe microscopy
(SKPM) 176

scanning near filed optical microscopy
(SNOM) 325

scanning transmission electron
microscopy (STEM) 166

scanning tunnelling microscopy 170

Schottky barrier 279, 280

Schottky junction 300

Schottky-type solar cell 300

seeding approach 61

self-assembly 55, 56

self-assembly of regioregular poly
(3-hexylthiophene) (P3HT) fibers
178

self-discharge 361

Self-doping approach 118

self-made fitting programs 183

semiconducting materials 273
semiconductor-metal (SC-M)
heterojunction 279
semiconductor photocatalysis 233
semiconductor-semiconductor (SC-SC)
heterojunctions
non-p-n junction-based heterojunctions
276-278
p-n junction-based heterojunctions
274-276
type I (straddling gap) 274
type II (staggered gap) 274
type III (broken gap) 274
Z-scheme type 278-279
simplified template-free method (STFM)
56
single-triplet energy transfer 32
single-walled carbon nanotubes
(SWCNTs) 377,411,457
PANI 424
PPy 414
small organic molecules 207
sodium dodecyl sulfate (SDS) 332
soft template assisted synthesis of CPNCs
270
soft-template methods 46, 85
solar cell configuration 301
solar energy 233
solar inks 317
solid-liquid interface 281
Spectrokinetic analysis 120
square wave voltammetry (SWV)
techniques 181
staircase potentio electrochemical
impedance spectroscopy (SPEIS)
183
stannylated derivatives 269
steady-state radiolysis 122
step-by-step mechanism 121
Stille coupling reactions 269
sulfonated graphene (SG) 471
supercapacitors 401, 405, 474
surface enhanced Raman scattering effect
194
surface plasmon resonance (SPR) effect
252,280
surface potential (SPs) 178
surface recombination 272
Suzuki coupling reactions 269, 279
Suzuki cross-coupling polycondensation
reaction 254



Suzuki-Miyaura cross-coupling
polymerization 249

synthetic metal 446
t
TAT-MCP-2 374

temperature dependence 13
template assisted method 270
template free methods 85, 270
template-free synthesis
electrochemical polymerization
acid and neutral pH 89
“bottom-up” approach 86
gas bubbles 90
ofindole 89
mechanism of 87
poly(3,4-ethylenedioxythiophene)
(PEDOT) films 87
polypyrene surfaces 93
n-x stacking interactions 92
PPy nanowire electroprocess 92
of pyrrole 90
superhydrophobic and
parahydrophobic behavior 94
electrospinning  96-100
plasma polymerization 103-105
vapor phase polymerization 100-103
templateless electropolymerization

process 90
tetracarboxylic perylene derivative
300

thermal annealing 332

thermogravimetric analysis (TGA)
194

thienothiophene derivatives 91

thienothiophene monomers 91

thiophene (Th) 223

thiophene-based surfactant
2-(3-thienyl)ethyloxybutylsulfonate

148,

sodium salt (TEBS) 332
thiophene derivative 478
2,5-thiophenediboronic acid 254

thiophene polymer graphene
482

3D graphene hydrogel (3DGH) 468

3D nanopatterning technology 302

three-layered hollow nanorod arrays
(THNRAs) 221

tin oxide (ITO) substrates

top down method 269

478,

317

Index

transmission electron microscopy (TEM)
57,161
1,3,5-triethynylbenzene (TEB)
1,3,5-triformylphloroglucinol
triphenylamine 343
triphenylethylene polymer poly(TPCz)
342
triquinoxalinylene unit 389
1,3,5-tris-(4-ethynylphenyl)-benzene
(TEPB) 248
2,4,6-tris(4-bromophenyl)-1,3,5-triazine
(TBPT-Br) 254

248
372

u

ultracapacitors 401

ultra-high vacuum (UHV) conditions
170

ultrasonic emulsification 317

UV-vis absorption spectrum 122
\4
valence band (VB) 271

Van der Waals forces 54
vapor deposition polymerization

technique 377

vapor-phase deposition (VDP) technique
403

vapor phase polymerization (VPP) 118,
451

vertically aligned carbon nanotubes
(VACNTs) 457,460

volatile organic compounds (VOCs) 98

volumetric power density 360

V,0, NSs/NF 218

Vulcan XC-72 and PANI-doped
trifluoromethane sulfonic acid
220

Vulcan XC-72 carbon black 208

w
water remediation
inorganic semiconductor based CP

nanocomposites  284-285
plasmonic 286
polymer-based nanocomposites
286-287

water splitting 248

Weinberger’s work 300

wet spinning process 58
working electrode (WE) 448, 474
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X z

X-ray diffraction (XRD) analysis 193, zeolitic imidazolate framework and
452 conductive PPy nanotubes

X-ray irradiation 99 (ZIF-PPy) 376

X-ray photoelectron spectroscopy (XPS) ZnO nanoparticles (NPs) 187
178 Z-scheme photocatalysts 279



