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core-shell nanocomposite 14

graphene 9-10

carbohydrates LiC, 9
hemicellulose/cellulose  322-326 porous carbons 11-12
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NiO/InTaO, 361, 362
reaction mechanism 364-365
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360
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conductive polymers
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graphene/metal oxide see
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51-52
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surface area 42
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548-549
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Casimir regime 179
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CdS/MoS, nanocrystal p-n junction
structure 421
CdS nanoparticles 383
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422
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472
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271
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494-497
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Co-GO HNCs 165
CoMgAIO, catalyst 534
conducting polymer (CP) 237-239
conduction band minimum (CBM)
280
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482-483
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590-593
conductive polymers 52
CNTs 54-57
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495
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parameters 128
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TCO 121
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125-128
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method 248
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504
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Cu,O and CuO photocathodes 504
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Diels—Alder reactions 312
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schematic diagram of 274
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605
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dye regeneration 115
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advantages of 113
dye regeneration 115
electrospinning process 116, 117
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eddy current loss 574
eddy current phenomenon 583
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effective specific surface area (E-SSA)
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electrical conductivity 181
electrically conductive materials
568
electric dipoles 569
electric double layer capacitor (EDLC)
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electrochemical active surface areas
(ECSA) 457

electrochemical capacitors 33
carbon nanocomposite electrode
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EDLC 34-35

electrolyte 37-38

energy storage property
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energy density 39-40
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stability 40
pseudocapacitor 35-36
three-electrode method 37
two-electrode method 36-37
electrochemical impedance
spectroscopy (EIS) 126
electrochemical polymerization
techniques 3
electrochemical properties 163
electrochemical surface area (ECSA)
156
electrochemistry data, ORR activities
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electrochromic (EC) device 76
ITO 77
nano-structure electrodes
conductive nanobeads
nanoparticles 78-79
nanotube 77-78
nanowires 78
structure of 77
electrochromic (EC) materials and
devices
coloration efficiency 243
conducting polymer 237-239
contrast ratio 242
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cycle life 243
early research 232
history of 232
inorganic and organic materials
memory effect 241
nanocomposites 240, 255
nanoparticles 244246
one-dimensional (1D) nanostructures
247-251
Prussian blue 237
response time 242-243
TMO see transition metal oxides
(TMO)
transition-metal complexes
2D nanostructures 251-254
viologens 239
electrochromism 75-76, 82
electromagnetic (EM)
energy dissipation 572

79-82
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absorption material 573
electromagnetic interference (EMI)
shielding
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carbon based nanofillers 575-583
carbon coated Ni nano-capsules
593
carbon foams 593
conductive PNCs 570
conductive polymer-based nanofillers
590-593
conductive shielding materials with
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571-572
description 567
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electric dipoles

574
569
electrically conductive materials
568
EM wave absorption 569
functional electromagnetic shield

devices 594
graphite shells 593
hollow CNTs 594

large surface area graphene 594

magnetic hysteresis loss 574
magnetic loss 574
metal based nanofillers 583-590
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568
multiple reflections 569
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polycaprolactone (PCL)/CNTs
composite foams 571
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polymers loaded magnetic metal
nanoparticles 570
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593
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electromagnetic interference (EMI)
shielding (contd.)

porous carbon/Co composites 593
porous carbon/Co nanocomposites
593
reflection 568
residual loss 574
shielding effectiveness 569
third common conductive system
570
electron-beam induced current (EBIC)
mapping 99
electron energy loss spectroscopy
(EELS) 150
electron sink 409, 414
emeraldine salt (ES) 238
energy dispersive X-ray spectroscopy
(EDX) 150
elemental mapping 151
mapping 151
energy flow chart 173,174
enzymatic oxidation 606
Eschenmoser-containing dyes
637
“eumelanin” model 611
experimental d-spacing values, SAED
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Fe,05-NA/RGO/BiV,;-xMoxO,
heterojunction 491

FeOOH nanosheets 479

Fermi occupation 177

fibrous and sponge-like
BiVO,/Bi,V,0,;, photoanodes
498

field-assisted y-irradiation 590

first-generation biofuels 310

Fischer—Tropsch synthesis 310, 333

flame ionization detector (FID) 274

fluid catalytic cracking (FCC) 312

fluorinated tin oxides (FTO) nanobeads
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foamed and un-foamed MWNT/PCL
PNCs 578
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functionalized graphene sheets (FGS)
579

functional nanostructures 470

function-analogous dopamine
643
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dimer 326

9

galvanic replacement reactions (GRR)
137-139
y'-Fe,N/a-Fe,O, nanocomposites
487
y-valerolactone (GVL)
Ga,0, 366
gasoline alkanes 316
gas to liquid (GTL) 335
g-C5N,/Bi, WO, 374
g-(2,3-epoxypropoxy)
propytrimethoxysilane (KH560)
621
Gibbs free energy 357, 405
GO/PANI nanocomposites 53
GO/PANI nanofibers 53
gold nanoparticles (AuNPs) 337
graphene 483
graphene-based composite anode 9
graphene catalysts
energy conversion
bifunctional graphene catalyst
design 221, 222
nitrogen-doped graphene
composite, graphitization
216-221
NPMCs 206
PEFCs 205
reduced graphene oxide catalysts
211-216
feN, moiety embedded 204, 205
metal-free nitrogen doped carbon
204
nanocrystals 204, 205
ORR/OER activity 204
oxygen electrocatalysis 206—-207
physical and chemical properties
203
preparation of 207-210
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solid foundation 204
structure of 203
graphene frameworks (GF) 10
graphene/metal oxide 47
Co(OH), 48
Fe,O, nanoparticles 48
MnO, 47
RuO, 47
graphene/MnO, nanocomposites 47
graphene oxide (GO) 207, 209,
211-216, 545
papers 616
graphene oxides/carbon nanofibrous
membranes (GO-CNFs) 384
graphene/PANI 53
nanocomposite 52
nanofibers 54
graphene/PEDOT nanocomposites
54
graphene/PPy composite 52
graphene related nanomaterials

545-548

graphene supported PdAu nanoparticles
462

graphite oxide (GtO) 591

graphite shells 593

graphitic carbon 7
green aviation fuels

h
halide perovskite solar cells
cathode 69-70
CH,NH,Pbl, 68,69
DSSCs 67, 68
EC device see electrochromic (EC)
device
electrochromic materials 75-76
electrochromism 75-76, 82
energy conversion efficiency 75
HTM layer, spiro-MeOTAD 69
lead (Pb) 74
nano-structure electrodes
mesoscopic nano particles 71
3D nano structures 72
planar structure 71
stability 75
HC-SCR technology 528
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hematite/Si NW dual-absorber system

489

hierarchically porous tubular carbon
(HPTC) 41

hierarchical supportless nanostructures
453-463

high-angle annular dark field (HAADF)
144, 154

high frequency EM waves 567

high-resolution TEM (HRTEM) images
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hole transport material (HTM)
spiro-MeOTAD 69
spiro-OMeTAD 69

Honda-Fujishima effect-water splitting

405
hybrid CoOx/N-doped GO NCs
synthesis 159-166
hydrodenitrogenation(HDN) 321, 337
hydrodeoxygenation (HDO) 314, 321,
329,330
hydrodesulfurization (HDS) 321, 337
catalyst 339

hydrogen-bonded PVP 616
5-hydroxyfurfrual (HMF) 333
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ICP-OES measurements
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incident photon-to-current efficiency
(IPCE) 118,469

indium-tin-oxide (ITO) 77

5,6-indolequinone 611

inorganic acid catalysts 322

inorganic EC materials 76

International Air Transport Association
(IATA) 321
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ion exchange nanomaterials 553-554
iridium oxide 237
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Jahn—Teller effect 19

Janus-like PDA/PEI films 621

k
Kelvin Relations 176
Kirkendall Effect 15

657



658

Index

K/MnMgAIO, catalyst 534
K,PtClya 411
Kubelka—Munk function 425

/
laser ablation synthesis in solution
(LASiIS) 136-138
description setup 139
environmental parameters 138
functional NCs and NAs, synthesis
140-141
laser pulse penetration 136
multi-functional 140
nanosecond laser 137
surfactant-free technique
laser ablation synthesis in
solution-galvanic replacement
reaction (LASiS-GRR) 138
description setup 139
functional NCs and NAs, synthesis
140-141
laser pulse penetration 136
LASiS-GRR technique 138
layered double hydroxides (LDHs)
295
layered double hydroxides derived NO,,
storage and reduction (NSR)
catalysts
base metal loading 534-536
calcination temperature 533-534
chemical constituent and structure
529
harm of vehicle exhausts

136

527
influence of LDHs chemical
composition 531-533
mechanism of NO, storage 530-531
NO, treatment technology 527-529
noble metal loading 535-537
layered double oxides (LDOs) 295
lead-acid battery 7
lead telluride (PbTe) 185
leucoemeraldine salt (LS) 238
LiCoO, 19
LiFePO, 20
lightweight porous conductive polymer
composites 579
lignin 326

lignocellulosic biomass 316-318
linear sweep voltammogram (LSV)
146
liquid-confined plasma plume
lithium bis-trifluoromethane
sulfonamide (Li-TFSI) 69
lithium-ion batteries (LIBs)
anode material
carbonaceous nanocomposites see
carbonaceous nanocomposites
carbon-free nanocomposites
15-17
chemical reaction 7
graphite 8
graphitic carbon 7
LiCoO, 8
cathode 7
cathode material
AIPO,-coated LiCoO, 21
carbon coating 22
chemical reaction 7
C-LiFePO, after RuO, coating
24
doping 26-27
graphene 24-26
graphite 8
LiCoO, 8
Li,V,(PO,)3@C 23
microstructure and morphology
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phosphates  20-21
redox potential 17
transition metal oxides 19
vanadium oxide 19
Li transitional metal oxides 7
localized surface plasmon resonance
(LSPR) 354, 415
LSPR enhanced photocatalytic hydrogen
evolution systems 417
lysine amino acids 605
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Madelung constant (M) 95

magnesium-aluminum oxide (Mg,AlO,)
support 531

magnetic core-shell nanoparticles
633-634
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coefficient 574
loss 574
magnetic loss 574

magnetic nanoparticles (MNPs)
549-551
magnetic PNCs 575
man-made Z-scheme photocatalytic
water splitting system 423
mean free path (MFP) 179, 180
mechanism of NOx storage 530-531
memory effect 241
mesoporous carbon-y-Fe, O,
nanoparticle composite
mesoporous carbon microspheres
mesoporous silica 554—556
mesoporous ZnS shells 425
metal-based nanocomposites 2
metal based nanofillers
Co nanostructures 587
eddy current phenomenon 583
EM parameters 584
EMI shielding 585
field-assisted y-irradiation 590
y-Irradiation induced reduction route
586
interface polarization 583
magnetic field-assisted y-irradiation
route 586
magnetic field-assisted synthesis
589
magnetic permeability 585
nickel 583
nickel nanostructures
Ni nanochains 589
Ni/Ni(OH), hexagonal plates
585
SEM images 589
shape anisotropy 586
Snoek’s limit 583
surfactant-assisted y-irradiation 590
surfactant sodium dodecyl benzene
sulfonate 589
metal-coated semiconductor
nanoparticles 354
metal-organic frameworks (MOFs)
209, 367

550
550
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583,
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metal oxides 15
metal-to-ligand charge transfer (MLCT)

240
metal/semiconductor interfaces
Schottky barrier 410-414

surface plasmonic enhanced

photocatalytic hydrogen
production 414-420

methanol/ethanol/formic acid oxidation
reactions (MOR/EOR/FAOR)
140

methanol to olefin (MTO) process

5-methyl furfural (5MF) 334

methyl viologen (MV) 239

MgAIO, NSR catalyst 536

microwave-triggered polymerization
608

mineral acids 322

1,4 Michael addition 611

0.5 MKOH + 1 M CH;CH,OH 453

Mn-CdS QDs/TiO,/WO, 498

Mn-CdS sensitized WO, nanoplate
499

MnCo,O, microspheres 375

Mn;0,/rGO nanocomposites

MnO, nanocrystalline 556

MnO, nanotubes (MnO, NT) 49

molecular-beam mass-spectrometer
(MBMS) 316

multihundred-Watt radioisotope
thermoelectric generators
(MHW RTG) 183

multi-mission radioisotope
thermoelectric generator
(MMRTG) 184

multiple reflections 569

multiwall carbon nanotubes (MWCNT)

312
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2, 10, 45, 548
mumetal 569
mussel-inspired catalysts 640-643
mussel-inspired PDA
carbon precursor 624-626

good acid resistance and poor alkaline
resistance 622-623

Michael-type addition 643

polymerization conditions and
process  605-609
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mussel-inspired PDA (contd.)
possible structures and adhesion
mechanisms 609-615
Schiff base reactions 643
surface modification methods
615-622
ultraviolet resistance 623-624
wastewater treatment see wastewater
treatment, mussel-inspired PDA:
Mytilus edulis foot protein 5 (Mefp-5)
605
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nanoalloys (NAs) 135

nano-chemical engineering 3

nanocomposites 309

nanocomposites (NCs)

nanoporous CdS 412

nano-processes 3

nano-sized photocatalysts 354

nanostructured materials (NMs) 135

nanotextured conductive substrates
489-491

Na, Ti,O, (T,) 553

naturally occurring eumelanin 623

N-doped reduced graphene oxide (rGO)
141, 421

n-heptyl viologen (HV) 239

NH;-SCR technology 528

nickel-metal hydride battery 7

nickel oxide (NiO) 236

NiCo,O, nanocrystals 50

Ni(OH), nanosheets 479

NiS-polymethyl methacrylate
(NiS-PMMA) 556

nitrogen storage properties 528

noble metal loading 535-537

non p-n heterojunction semiconductor
system 423-427

Non-precious metal catalysts (NPMCs)
206

normal hydrogen electrode (NHE) 407

NO, NSR catalyst 530

NO, storage-reduction (NSR)

catalyst 531
technology 527
NO, treatment technology 527-529

135

NP formation mechanism 136
NSR catalyst system 529
nuclear waste management
carbonaceous nanofibers
carbon nanotubes 549
graphene related nanomaterials
545-548
ion exchange nanomaterials
553-554
magnetic nanoparticles 549-551
mesoporous silica 554—556
MnO, nanocrystalline 556
NiS-polymethyl methacrylate
(NiS-PMMA) 556
occasional reactor accidents 543
public health ecosystem and stability
543
radionuclide concentration 544
silver-related nanomaterials
551-552
sustainable solution 543
TiO,/anatase (TiO,(B)/anatase)
core—shell nanofibers 557

556

o
O, and sugar. Z-scheme system 423
OER and ORR comparison 147
1D CdS nanowires 421
1D supportless nanostructure
445-453
ordered mesoporous carbon (OMC)
46
organic EC materials 75,76
organic hole scavengers 408
organic—inorganic perovskites 92
organic pollutant degradation
BiFeO,; 385
CdS nanoparticles 383
GO/ZnS-CNFs 384
innoxious substance
photocatalytic reactors
ZnO nanoparticle 383
ZSM-5 384
ORR electrocatalytic activities
156-159
ORR/OER
catalytic activities

383
387-390
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graphene catalysts 207-210
oxygen evolution reaction (OER)
140, 408
oxygen-pretreated Pd/MgAIO,, catalyst
531

oxygen reduction reactions (ORR) 140

p
PANI-GO composite 547

PBA system 528
PdAu/CRG nanocomposites
PdPt bimetallic nanotubes
PdPt catalyst 451
PdPt nanomaterials
PdPt nanotubes 451
Peltier coefficient 175
Peltier effect 173
pernigraniline salt (PS) 238
perovskite oxides 528
perovskite solar cells (PSCs)
benefits of 97
CIGS 99
fabrication of
BFO 103
M13 virus 102
spin-coating 99-100
vacuum processing 101
flexible solar cells 106
history of 91
hole transportation material 98
inorganic 92

440
446

450

mesoscopic nanostructure
98, 99
organic—inorganic hybrid materials
92
organo-lead halides 98
photovoltaic properties of 92
planar structure 98, 99
power conversion efficiency 107
properties and characteristics
lattice energy 95
Madelung constant (M) 95
phase transition 95
physical properties 95
unit cell 93
silicon solar cells 97, 98
stability of 104-106
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temperature effects 106
phonon glass electron crystal (PGEC)
182
photocatalytic CO, photoreduction
Cu/TiO, composites
IR features 287,288
material synthesis and

characterizations 286
unpretreated and pretreated TiO,
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DRIFTS system 274-275
experimental system 273

LDO/TiO, 295
MgAI(LDO)/TiO, 297-299
MgO/TiO,

CO production rate 293, 295
material synthesis and
characterization 289-291
mixed-phase crystalline TiO,
anatase—brookite (A-B) mixed
phase 276,277
anatase—rutile 275
photocatalytic activity 277-278
oxygen-deficient TiO, 282-286
TiO,-based crystals
facets 278
materials synthesis and
characterization 279-280
photocatalytic activity 280-281
in situ DRIFTS 282
with water 271
photocatalytic hydrogen evolution
efficiency
co-catalyst 409
sacrificial reagent  408-409
photocatalytic hydrogen production
artificial photosynthesis 404
carbon neutral energy system 403
charge carriers 427
co-catalyst 409
Honda—-Fujishima effect-water
splitting 405
hydrogen economy 403

lab-scale photocatalytic systems 428

long-term stability of the
photocatalysts 428

low-cost fabrication techniques 427
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photocatalytic hydrogen production
(contd.)
main processes 405-408
non p-n heterojunction
semiconductor system
423-427
sacrificial reagent  408-409
“sacrificial reagent free”
photocatalytic system 427
Schottky barrier 410-414
semiconductor p-n junction system
420-423
surface plasmonic enhanced 414,
420
sustainable hydrogen fuel community
404
photocatalytic nanomaterials
in energy CO,
to carbon monoxide
to formate 365-368
to methane 368-372
to methanol conversion
357-365
reduction 376-381
in environment
degradation of organic pollutant
382-386
reaction mechanism 386-387
TiO, photocatalysis 382
preparation of
biogenic synthesis 356
hydrothermal reaction 355
precipitation method 355
sol—gel method 356
solid state method 355
solvothermal method 356
TiO, photocatalysts 354
photodeposited Au nanoparticles
413
photoelectrochemical (PEC) water
splitting
co-catalysts decoration 479-482,
494-497
conductive materials modification
482-483
construction of new heterostructures
511

373-376

Cu,O and CuO photocathodes 504,
505
efficiency evaluation 469-470
fundamentals 467-468
heterostructure design 504—509
materials 470, 471
mechanism investigation 510
metal oxides based heterostructures
509
nanotextured conductive substrates
489-491
plasmonic modification 474-478
quantum dots sensitization
471-474
semiconductor heterojunctions
485-489
surface passivation 492-494
WO, and BiVO, based
heterostructures see WO, and
BiVO, based heterostructures
photoelectrochemistry 416
P3HT/SWNT complex 107
P3HT/SWNT-PC 107
Planck’s constant 567
plasmonic modification 474-478
poly(acrylic acid) (PAA) 609
polyallylamine hydrochloride (PAH)
78
polyaniline (PANI) 36, 238, 570
polycaprolactone (PCL)
CNTs composite foams 571
foams 576
poly(DNTD) 256, 257
polydopamine (PDA)
Au nanocomposites 641
capped carbon nanotubes (CNTs)
628
coated GO sheets 618
compound with lamellar structure
634-637
foams 628-630
membranes 631-632
modified porous polymer membrane
638—639
nanoparticles 627
textiles 628-629
thin film 605



poly(3,4-ethylenedioxythiophene
(PEDOT) 78,194

poly(ethylene terephthalate) (PET)
106

polymer electrolyte fuel cells (PEFCs)
204

polymer electrolyte membrane fuel cells
(PEMECs) 140

polymeric nanotubes (PNTs) 11

polymer nanocomposites (PNCs)
1, 569

polymers 1

polymers loaded magnetic metal
nanoparticles (NPs) 570

polynuclear transition metal

hexacyanometallates 237
poly(N-vinyl pyrrolidone) (PVP) 611
polyphenyl amine 570

polypyrrole (PPy) 36, 238, 570

poly-SiGe layer surface 194

poly(sulfobetaine methacrylate)
(PSBMA)/PDA composite films
621

polythiophene 239

polyvinyl chloride (PVC) 592

polyvinylpyrrolidone (PVP) 454

porous carbon-based composites 593

porous carbon/Co composites 593

porous carbon/Co nanocomposites

593

porous carbons 11-12

porous PNCs 580

power conversion efficiencies (PCEs)
67

power factor (PF) 176

Praying Mantis DRIFTS accessory 274
proflavine 633
Prussian blue (PB) 237
Prussian white (PW) 237
pseudocapacitor 35-36
Pt-based binary and ternary NAs
synthesis
Pt salt concentrations 148-151
PtCo NAs synthesize, pH conditions
151-153
Pt-based ternary NAs synthesis
153-156

Index

Pt botryoidal nanowires (Pt BN'Ws)
455, 461
catalysts 462
Pt, BNWs 459
Pt; BNWs 459
PtCo/CoOx NCs
ORR/OER bifunctional
electrocatalysts
LASiS-GRR, mechanistic picture
141-142
structure and composition analysis
142-146
XRD patterns comparison 145
PtCo NAs synthesize comparison 152
PtCo NAs synthesize, pH conditions
151-153
PtCo NAs through LASiS-GRR 150
PtCo NA systems 148
PtCuCo-2 NAs, characterizations
Pt counter electrode 404
Pt/Cu-Mg-Al-O NSR catalysts
Pt nanospheres 457
PtPBaPCeO, catalyst 529
Pt salt concentrations 148-151
Pt/TiO, photocatalytic system 411
(pulsed) laser ablation in liquid (PLAL)
see laser ablation synthesis in
solution (LASIS)
pure PDA nanoparticles
pyrolysis 310, 311

155

531

633

q

quantum dots (QDs) sensitization
471-474

r

radioisotope thermoelectric generator
(RTG) 183-185

Rayleigh theory 574

reactive oxygen species (ROS)

redirected electron migration
phenomenon 410

reduced graphene oxide (rGO)
209, 213

reflection 568

reflection loss (RL) 569

residual loss 574

607

207,

663



664

Index

reversible wet/dry adhesive 615
rGO nanosheets (RGONSs) 213
rhodamine B (RhB) 385
rotating disk electrode (RDE)
Ru(bpy);Cl, 411
Ru(bpy)3/TiO, hybrid nanocomposite
360
RuO,/WO; photoanodes

146

501

S

sacrificial reagent 408-409

“sacrificial reagent free” photocatalytic
system 427

saturated calomel electrode (SCE) 467

saturation magnetization 573

Schottky barrier 410-414

second generation biorefineries

Seebeck effects  175-176

selective catalytic reduction (SCR) 527

semiconductor heterojunctions 424,
485-489

semiconductor p-n junction system
420-423

semiconductor-semiconductor

310

interfaces
non p-n heterojunction
semiconductor system
423-427
semiconductor p-n junction system
420-423
sepiolite 544
shielding effectiveness 569
silicoaluminophosphate (SAPO) 312
silicon-germanium (SiGe)

thermoelectric couples 183
silver nanoparticles 640
silver-related nanomaterials 551-552

single wall carbon nanotubes (SWCNT)
107, 548
PANI composites 54
ultrathin films 631
small molecule conversion
hierarchical supportless

nanostructures 453-463
1D supportless nanostructure 445,
453

supported 0-D structure 439-445

solar-to-hydrogen efficiency (STH)
469

solid-state electrolyte 37

specific surface area (SSA) 41

“spillover” effects 147

spin-coating technique

spiro-OMeTAD 69

SrTiO, (STO) 370

successive ionic layer adsorption and
reaction (SILAR) 473

sulfide NiMo 338

super-aligned CNTs (SACNTs) 25

supercapacitor see electrochemical
capacitor

super-permalloy 569

supported 0-D structure 439-445

surface defects 275

surface heterojunction 279

surface modification methods, PDA
615-622

surface passivation 492-494

surface plasmonic enhanced
photocatalytic hydrogen
production 414-420

surface plasmon resonance (SPR) 139

surfactant-assisted y-irradiation 590

surfactant-free technique 136

surfactant sodium dodecyl benzene
sulfonate 589

sustainable materials and renewable
technology (SMART) 178,180

symmetric capacitor 37

synergistic properties 1,3

100

t
tandem cell 511
TEM images, SAED patterns
143, 149
Te nanowires 455
ternary NAs formation 156
ternary structured composites 57
terpenoids 332
4-tert-butylpyridine (TBP) 69
tetraethoxysilane (TEOS) 622
tetraethylene glycol dimethyl ether
(TEGDME) 219

tetrahydrofuran (THF) phase 322



tetrahydrofurfuryl alcohol (THFA)
329
textile industry 353, 381
thermal conductivity 179-180
thermal conductivity detector (TCD)
274
thermal sulfidation method 412
thermoelectric (TE) device
cooling devices 175
figure of merit 193
force 175
power generation 173,175
thermoelectric (TE), energy harvesting
materials development
discovery of thermoelectricity
182
MMRTGs
PGEC 182
RTG 184,185
TEG design 184
nanocomposites
Bi,Te, 185
nitrides 187-188
190-191
187
185, 187
189-190
187-188
TEG module see thermoelectric
generator (TEG)
thermoelectric effect
electrical conductivity 181
figure of merit 181-182
history of 175
power factor (PF) 176
Seebeck effect 176-178
thermal conductivity 179-180

184

oxides
PbTe
Sb, Te,
SiGe
silicides

thermoelectric generator (TEG) 175,
192
fabrication 194-197
p-n structure 192
power output 193
Seebeck coefficient 192
3-D FTO nanobeads 80, 82

three-dimensional graphene (3DG) 10
three-way catalyst (TWC) technology
527

Index

TiO,/anatase (TiO,(B)/anatase)
core—shell nanofibers 557
TiO, and ZnO based heterostructures
co-catalysts decoration 479-481
conductive materials modification
482-484
plasmonic modification 474—478
quantum dots sensitization
471-474
TiSi, core/hematite shell structure 490
TiO, ended Au nanorods 418

TiO,-graphene nanocomposites 369
TiO, nanoparticles 369

TiO, photoelectrode 404

titanium dioxide nanoparticles 358

transition-metal-loaded titania 358
transition metal oxides (TMO) 233
anodic coloration

iridium oxide 237
NiO 236
anodic oxides 233

cathodic coloration
MoO;, TiO,, Nb,O; and Ta,O;
235
WO, 234-235
transparent conducting oxide (TCO)
121
trimethylpentane (TMP) 320
tungsten carbide (WC) 211
tungsten oxide (WO;) 234-235
2D MoS,/CdS p-n nanohybrids
2D MoS, nanosheets 421
2-methyl furan (2MF) 335

421

u

ultrasonic spray pyrolysis (USP) method
277

ultra-stable Y (USY) zeolite-catalyst
319

UV light driven photocatalytic hydrogen
evolution system 411

UV-triggered PDA polymerization 607

"4

vacuum processing  101-102

Valcan XC-72 supported PdAu
(PdAu/XC) catalysts 440

665
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Index

vanadium oxide 19

Vegard’s law 150

viologens 239

visible light Z-scheme photocatalytic
system 426

Voyager power sources 183

w

waste heat energy 173

waste-heat-recovery systems
175

wastewater treatment, mussel-inspired
PDA 626

compound with lamellar structure
634-637
degradation of organic pollutants

640-643

628-630

inorganic materials 637-638

magnetic core-shell nanoparticles

633-634
membranes 631-632
modified porous polymer membrane
638-639

nanoparticles 627

pure PDA nanoparticles

textiles 628, 629

foams

633

WO, and BiVO, based heterostructures
497
coupling with other semiconductors
498-501
coupling with oxygen evolution
catalysts 501, 503
WO, EC device 77
WO, nanoplate 499
WO, nanorods 247
WO, nanostructure 250

X
XRD patterns comparison 150

z

zeolites 309

Zinc oxide (ZnO)

Zinc sulphide 354

ZnFe,O,/a-Fe,O, heterojunctions
487

ZnO-CuO composite nanowires

ZnO nanoparticle 383

ZnS—MMT nanocomposites 371

Z-scheme photocatalytic processes
423

zwitterionic glutamic acid-and
lysine-based peptides

190, 191

373

618



