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Index

a
absolute alcohol 461, 466, 473
absorption coefficient 419
acoustic mode 454
acrylonitrile-butadiene-styrene 438
adenine modified graphene (AMG)
characterization 335
electrical properties 341–346
electrochemcial measurement 336
FT-IR spectra 338
Raman spectroscopy 339
synthesis 335, 336
TEM and AFM images 337
XPS spectra 341

adsorption-desorption isotherms
techniques 371

Ag nanoparticles (NPs)
anticancer activity 29–33
and BSA 25–29
and BSA binding 22–23
cell culture and treatment 23
characterization 24
flow cytometer measurement 23–24
FT-IR spectra,of GSH 26
GSH-coated Ag NPs synthesis 22
K562 cell strain, fluorescence

observation of 23
MTT (Thiazolyl Blue) assay 23
SDS-PAGE assay and UV-Vis spectra

27
TEM images 24
XRD patterns 25

Ag2 Se nanostructures 460
characterization 461
growth mechanism 464–465

nanocrystal catalysts 466
optical properties 465–466
photocatalytic activities test

461–462
photocatalytic properties 466–470
Raman spectrum 462
structure 462–464
superhydrophobic properties

470–472
systhesis 461
van der walls interaction 464
wetting behaviour test 462
XRD patterns 461, 462

Ag2S nanospheres
characterization 93
growth mechanism 96–101
optical properties 95–96
synthesis 92
TEM images 93
XRD pattern 93

amino acids
alpha carbons of 403
direct agents 450
hydrogen bond 459
hydrothermal route 428
induced cocoon formation 366
molecule structure of 367
Ni(OH)2 428

anticancer activity, HAP nano crystals
201–205

antiferromagnetic nanoparticles 388
average mass loss rate 447
Avogadro’s constant 381
Avogadro’s number 388, 405

Synthesis and Applications of Inorganic Nanostructures, First Edition. Huaqiang Cao.
© 2018Wiley-VCH Verlag GmbH & Co. KGaA. Published 2018 byWiley-VCH Verlag GmbH & Co. KGaA.
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b
BaCO3 3D superstructures
CA measurement 490
characterization 490
growth mechanism 494
structure 491–493
systhesis 490
wettability 494–495

band ferromagnetism mode 405
band gap 419, 424, 460, 469, 472
Barrett–Joyner–Halenda (BJH)
method 375
pore-size distribution 366, 429, 436

binding energies 397
Bio-Rad electrophoresis system 22
biomolecular surfactant 477
boehmite nanococoons 363
characterization 364
CL properties 367–368
growth mechanism 366–367
structure 364–366
synthesis 364

Bohr radius 450
Boltzmann’s constant 388, 405
bottom-up approach 10
Brunauer-Emmett-Teller (BET)

56, 364, 365, 371, 374, 381,
429, 436

c
calcium carbonate (CaCO3) 481
characterization 482
crystallization 481
growth mechanism 486–488
surface modification 482
synthesis 482
wettability 488–489

calcium sulfide (CdS) nanowire arrays
206

carbon nanotubes 480
Cassie equation 489, 504
catalytic chemiluminescnece (CL)

367–368
cationic xanthenes dyes 466
CdS nanoparticles
characterization 76
growth mechanism 80–82

photoluminescence properties
82–83

Raman spectroscopy 78
synthesis 76
TEM images 79
XRD patterns 77
zinc-blende and wurtzite-type

phases 78
centrifugal method 371, 461, 473
CGNs
enzyme-like 395
magnetic properties 386
mass concentration 381
paramagnetic behavior 387
XRD pattern 381

chromic oxide (Cr2O3) nanowires
characterization 182
optical properties 183–185
SEM images 182
synthesis process 182
TEM image 182

Co nanowires arrays
characterization 152
magnetic properties 152–153
morphology 152
synthesis process 151–152
XRD pattern 152

Co3O4 3D superstructures
bandgap energies 383
catalytic reactions 380–381
characterization 380, 382
gillyflower-like structures 381, 385
growth mechanism 384–386
kinetic analyses 394
magnetic behavior measurement

380
magnetic properties 386–388
optical properties 381–384
peroxidase 390–395
SEM 384
structures 381
synthesis 379–380

conduction-band electrons 469
cone calorimeter 446, 447
conversion reaction 426
coordination polymer particles (CPPs)

368
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Coulombic efficiency 426
critical temperature 387, 388
crystal field stabilization energy (CFSE)

386
Cu K

𝛼
radiation 496

Cu2O@RGO composite (CGC)
material

adsorption measurement 260
anode material, of lithium ion

batteries (LIBs) 267
electrochemical measurement

260–261
FT-IR spectrum 261, 262
Raman spectrum 263
RhB removal 265–267
synthesis 259
TEM and AFM images 260, 261
X-ray diffraction (XRD) patterns

263
XPS spectrum 264

Curie constant 388
Curie-Weiss law 405
cysteine 403

d
deep-level (DL) emissions 175
degree of supersaturation 385
deionized water 451, 461, 466
density of states (DOSs) 7
differential TG (DTG) 448
diffuse reflectance spectrum (DSR)

409
dipolar cycloaddition reaction 363

e
electrodeposition technique 408
electroluminescence effects 367
electron diffraction 441, 442, 474,

484
electron-spin resonance (ESR) 388,

390, 391, 395
energy dispersive spectrometry 370
energy minimization 385, 403, 464,

494
energy-dispersion X-ray (EDX)

spectroscopy 371, 373
Escalab 250XI 397

f
Fe3O4@ graphene composite (FGC)
AFM images 232, 233
anode material, of lithium ion

batteries (LIBs) 238
characterization 228
electrochemical measurement 229
FT-IR spectra 230
magnetic properties 233
pH–sensitivity 228
physicochemical properties and

applications 227
Raman spectroscopy 231
size distribution 232
synthesis 228
TEM image 232
XPS patterns 231
XRD patterns 231

Fermi energy 6
Fermi-Dirac distribution function 5
ferromagnetic nanoparticles 395
ferromagnetism 388
field cooling (FC) 387, 397
field emission scanning electron

microscopy (FE-SEM) 370, 380,
428, 429, 439, 461

fish bones 456
flame retardant effects 448
fluorescence spectrophotometer 380
Fourier transform infrared (FT-IR)

370, 372, 380, 381, 383, 397, 409,
429, 431, 440

Fullerene-C70 nanowire arrays 208

g
gas diffusion and aggradation reaction

(GDAR) technique 396
gas phase chromatograph-mass

spectrometry 368
glycine 364, 417, 439
graphene-based nanostructures
adenine modified graphene (AMG)
characterization 335
electrical properties 341–346
electrochemcial measurement
336

FT-IR spectra 338
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graphene-based nanostructures (contd.)
Raman spectroscopy 339
synthesis 335, 336
TEM and AFM images 337
XPS spectra 341

Co3O4-reduced graphene oxide
AFM image 224
characterization 223
electrochemical behavior
measurement 223–224

electrochemical properties
226–227

FT-IR spectra 225
GO synthesis 222
Raman spectrum 224
synthesis process 222–223
TEM images 224
XRD patterns 225

Cu2O@RGO composite (CGC)
material

adsorption measurement 260
anode material, of lithium ion
batteries (LIBs) 267

characterization 259–260
electrochemical measurement
260–261

FT-IR spectrum 261, 262
Raman spectrum 263
RhB removal 265–267
synthesis 259
TEM and AFM images 260, 261
X-ray diffraction (XRD) patterns
263

XPS spectrum 264
Fe3O4/reduced graphene oxide
AFM images 232, 233
anode material, of lithium ion
batteries (LIBs) 238

characterization 228–229
electrochemical measurement
229

FT-IR spectra 230
magnetic properties 233–235
pH–sensitivity 228
physicochemical properties and
applications 227

Raman spectroscopy 231
size distribution 232

synthesis 228
TEM image 232
XPS patterns 231
XRD patterns 231

HPG nanocomposites 276
magnetic Ni nanoparticles-reduced

graphene oxide nanocomposites
324

manganese
carbonate(MnCO3)-reduced
graphene oxide nanocomposites

XPS survey spectrum 318
anode material, of lithium ion
batteries (LIBs) 319–323

characterization 315–316
electron diffraction pattern 317
Fourier transform infrared (FT–IR)
spectra 317

FT-IR spectra 319
nitrogen adsorption-desorption
318

Raman spectra 318
synthesis 314–315
TEM images 316
X-ray diffraction (XRD) pattern
316

X-ray photoelectron spectra (XPS)
317

XRD pattern 318
Mg(OH)2@RGO composite (MGC)
applications 298–300
characterization 294
dye adsorption, from water
294–295

Fourier transform infrared (FT-IR)
spectroscopy analysis 296

N2 adsorption–desorption
isotherms 298

synthesis 294
TEM and AFM images 295
X-ray diffraction (XRD) patterns
297

X-ray photoelectron spectrum
(XPS) 297

β-Ni(OH)2 RGO composite (NGC)
characterization 286–287
electrochemical measurement
287
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lithium ion batteries (LIBs)
performance 287

Ni-MH and LIBs 290–294
Nickel–MH battery performance
287

synthesis 286
TEM and SEM images 288
XRD patterns 290

tin disulfide (SnS2)-reduced graphene
oxide nanocomposites

anode material, of lithium ion
batteries (LIBs) 307–314

characterization 302
electrochemical measurement
302–303

Fourier transform infrared (FT-IR)
spectra 307

N2 adsorption-desorption
isotherms 307

Raman spectroscopy 304
synthesis 301–302
TEM images 303
TEM, HRTEM and AFM images
303

X-ray photoelectron spectroscopy
(XPS) 305

XRD pattern 304
TiO2-reduced graphene oxide

(TGC)
anode material, of lithium ion
batteries (LIBs) 253–259

characterization 250
electrochemical measurement
250–251

Fourier transform infrared (FT-IR)
spectra 251, 253

Raman spectra 253
synthesis 250
TEM images 252
XPS pattern 251

ZnO@ graphene composite (ZGC)
characterization 270
electrochemical behavior 273
FT-IR spectrum 271
photocatalytic properties
273–276

photocatalytic property
measurement 270–271

Raman spectrums 272
synthesis 269–270
TEM and AFM images 271
X–ray diffraction patterns (XRD)
pattern 273

h
halogen-free flame-retarded 439
HAP nano crystals
anticancer activity 201
mechanical strength 205

hard-soft acid base theory 444
heat release rate 446
hematite (𝛼-Fe2O3) nanocrystals
magnetic properties 106
TEM and HRTEM image 105
XRD analysis 104

high-resolution TEM (HRTEM) 397,
428, 429, 439

high-resolution transmission electron
microscopy (HRTEM) 380,
397, 409, 461

HITACHI model 409
HPG nanocomposites 276
HRTEM 376
Hummers method 336
Hund rule 405
hydrogen bonds 366, 373, 403
hydrophobic effects 480
hydrothermal process 450
hydrothermal technique 363
hydroxyapatite (HAP) nanorods
cell culture and treatment 195
characterization 194–195
crystal morphology 199
flow cytometer measurement

195–196
FT-IR spectrum 199
growth mechanism 200
HeLa Cells stains, fluorescence

observation of 195
MTT (thiazolyl blue) assay 195
nano-indentation test 196–201
reaction times, effects of 196
synthesis 194
TEM and HRTEM observation

198
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i
in situ reaction-capping-etching

(ISRCE) 372
In2O3 nanowires
electrodeposition and oxidizing

(EDO) method 167
photoluminesecence (PL) properties

169–170
preparation and properties 167
structure 168–169
synthesis process 168
thermal evaporation–oxidation

method 167
incident light frequency 419
infrared (IR) detector 450
infrared technique 441
inorganic nanoparticles 450
inverse magnetic susceptibility 405
ionic surfactants 364
iron (Fe) nanowires arrays
characterization 148–149
EDX profile 149
magnetic properties 150
SEM 150
synthesis process 148
XRD pattern 149

itinerant ferromagnetism 405

j
Jahn-Teller
distortion 407
ion 405

JEM-2010F 380
JSM-6301F 370
JSM-7401F 380, 428, 439, 461

k
KYKY-2000 397
KYKY-2000 instrument 370

l
L-cysteine 450
molar ratio 451
sulfur source 451

L-glutathionic acid 477
Landé factor 388
laser vaporization controlled

condenation technique 408

lead selenide (PbSe) 472
CA measurement 474
characterization 473–474
growth mechanism 476–478
PL properties 478
superhydrophobic properties

478–481
structure 474–476, 482
systhesis 473

Lineweaver-Burk plot 391
liquid phase reduction method 363
longitudinal optical (LO) phonon mode

400, 453, 474
lotus effect 407, 420, 421, 446, 478,

480, 494

m
manganese carbonate (MnCO3)-

reduced graphene oxide
nanocomposites

anode material, of lithium ion
batteries (LIBs) 319–323

characterization 315
electron diffraction pattern 317
FT-IR spectra 317, 319
nitrogen adsorption-desorption

318
Raman spectra 318
synthesis 314–315
TEM images 316
XPS survey spectrum 318
X-ray diffraction (XRD) pattern 316,

318
X-ray photoelectron spectra (XPS)

317
magnesium carbonate hydrate 496
magnesium hydroxide Mg(OH)2 3D

nanoflowers 438
characterization 439–440
FE-SEM 439
fire test 440
flammability 446–450
growth mechanism 441–445
HRTEM 439
hydorphobic properties 445–446
mechanical properties test 440
nanoplates, formation of 444
reaction temperature 442
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SAED 439
self-assembly process 445
SEM 439
structure 440–441
superhydrophobic surfaces 446
synthesis 439
TGA 440
wetting behavior test 440

magnesium hydroxide @rGO composite
(MGC)

applications 298–300
characterization 294
dye adsorption, from water 294–295
Fourier transform infrared (FT-IR)

spectroscopy analysis 296
N2 adsorption–desorption isotherms

298
synthesis 294
TEM and AFM images 295
X-ray diffraction (XRD) patterns

297
X-ray photoelectron spectrum (XPS)

297
magnetite (Fe3O4) nanocubes
anode material, lithium-ion batteries

117–119
characterization 107
crystal structure 109
electrochemical measurement

107–108
Fourier transform infra-red (FT-IR)

spectrum 108
growth mechanism 110–115
HRTEM images 110
magnetic behavior measurement

107
magnetic properties 115–117
Raman spectrum 108
synthesis process 107
TEM image 110
X-ray diffraction (XRD) pattern 108

magnetic magnetization (M-T) 387
magnetic Ni nanoparticles-reduced

graphene oxide nanocomposites
324

magnetic susceptibility (𝜒) 405
metal organic frameworks (MOFs)

368

MgCO3⋅3H2O
adsorption ability 504–505
CA measurement 497
characterization 496–497
growth mechanism 502–504
structure 497
superhydrophobic properties 504
synthesis 496–502
water treatment experiment 497

Michaelis–Menten
equation 391, 395
mechanism 391

microwave hydrothermal method
411

mineralization process 481
Mn2O3 3D superstructures 395
CA measurement 397
characterization 397
growth mechanism 401–404
magnetic properties 404–407
magnetic properties measurement

397
Néel temperatures 404
self-assembly process 403
structures 397–401
superhydrophobic properties

407–408
synthesis 396
XPS 399

MoO3 nanowires
adsorption properties, RhB removal

192–193
characterization 186
electrochemical measurement 187
electrochemical properties and

supercapacitor applications
190–192

Fourier transform infrared (FT-IR)
spectrum 189

morphologies 185
SEM images 187
synthesis method 186
thermal-vacuum deposition

technique 185
waster water treatment experiment

187
X-ray diffraction (XRD) pattern 188

Murray synthesis route 473
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n
Néel temperature (TN ) 379, 386, 387,

405
nanoplate formation 433
nanoscale 375, 383, 385, 403, 417, 480,

494
nanotechnology 1
National Nanotechnology Initiative

(NNI) 2
near-band-edge (NBE) emissions 175
Ni(OH)2 3D peonylike superstructures
amino acids 428
characterization 428–429
electrochemical properties 435–437
electrochemical properties

meausrement 429
FE-SEM 428
growth mechansim 433–435
self-cleaning properties 428
structure 429–433
superhydrophobic properties

437–438
superhydrophobic surface 428
synthesis 428
wetting behaviour measurement

429
β-Ni(OH)2@ reduced graphene oxide

composite (NGC)
characterization 286–287
electrochemical measurement 287
lithium ion batteries (LIBs)

performance 287
Ni-MH and LIBs 290–293
Nickel–MH battery performance

287
synthesis 286
TEM and SEM images 288
XRD patterns 290

nickel (Ni) nanowire array 154–156
characterization 155
template synthesis method 154

nickel-hydrogen storage battery 435
NICOLET 560, 370, 380, 409, 440, 482
NiO nanowires
characterization 179
optical properties 180–181
SEM images 180

synthesis 179
TEM image 180

noncovalent interaction 480
nonionic surfactants 364
nucleation process 411, 433, 464, 477
nucleation stage 375

o
one dimensional (1D) metal

nanostructrues 13
anticancer activity, HAP nano crystals

201–205
calcium sulfide (CdS) nanowire arrays

206–207
chromic oxide (Cr2O3) nanowires
characterization 182
optical properties 183–185
SEM images 182
synthesis process 182
TEM image 182

Co nanowires arrays
as-synthesized APC 152
characterization 152
synthesis process 151

Cu nanowires arrays
characterization 157
electrical properties 159–160
SEM images 158
synthesis 156–157
TEM images 159
XRD pattern 157

Fe nanowires arrays
characterization 148
EDX profile 149
magnetic properties 150
SEM 150
synthesis process 148
XRD pattern 149

Fullerene-C70 nanowire arrays
208–211

growth mechanism 160
hydroxyapatite (HAP) nanorods
cell culture and treatment 195
characterization 194–195
crystal morphology 199
flow cytometer measurement
195–196
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FT-IR spectrum 199
growth mechanism 200
HeLa Cells stains, fluorescence
observation of 195

MTT (thiazolyl blue) assay 195
nano-indentation test 196
reaction times, effects of 196
synthesis 194
TEM and HRTEM observation
198

In2O3 nanowires
characterization 168
electrodeposition and oxidizing
(EDO) method 167

photoluminesecence (PL)
properties 169–170

preparation and properties 167
structure 168–169
synthesis process 168
thermal evaporation–oxidation
method 167

metal ions deposition 164
MoO3 nanowires
adsorption properties, RhB
removal 192–193

characterization 186
electrochemical measurement
187

electrochemical properties and
supercapacitor applications
190–193

Fourier transform infrared (FT-IR)
spectrum 189

morphologies 185
SEM images 187
synthesis method 186
thermal-vacuum deposition
technique 185

waster water treatment experiment
187

X-ray diffraction (XRD) pattern
188

morphology and microstructure
163

nickel (Ni) nanowire array
characterization 155
magnetic properties 156

morphology 155
SEM images 155
synthesis process 154–155
template synthesis method 154
XRD pattern,of as-synthesized
sample 155

NiO nanowires
characterization 179
optical properties 180–181
SEM images 180
synthesis 179
TEM image 180

SnO2 nanowires
characterization 176–177
optical properties 177–179
synthesis process 175–176

ZrO2 Nanowires
optical properties 173–175
characterization 171–173
synthesis process 171

optical contact angle meter 462,
474

Ostwald ripening process 410, 432

p
particle growth stage 375
peak heat release rate (PHRR) 448
peroxidase 390
peroxo-polytungstic acid 411
photocatalytic activity test 461
Bi2O3 microspheres 121
rh-In2O3 hollow nanocrystals 53
zirconia (ZrO2) nanoparticles 46

photodegradation test 466
photoluminescence (PL)
measurement 380
optical properties 381
spectroscopy 465

physical property measurement system
(PPMS-9T) 380, 397

poly(heptadecafluorodecylacrylate)
(PFA) 480

poly(methyl methacrylate) (PMMA)
470, 480

Poly(N-isopropylacrylamide)-co-
poly(acrylamidophenylboronic
acid) 481
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poly(N-substituted acrylamide)-co-
poly(acrylamido phenylboronic
acid) 480

poly(tetrafluoroethylene)/
poly(phenylene sulfide)
(PTFE/PPS) 480

polysaccharides 481
pseudo-first-order reaction 466, 468

q
quantum confinement 8–10

r
Raman spectrometer 451
Raman spectroscopy 189, 451, 474
Raman spectrum 380–382, 474
rambutan-like hollow spheres 480
Renishaw RM-1000 397
renucleation process 478
rhodamine B (RhB) 370, 378, 409, 421
degradation of 424, 461, 466
photodegradation 378, 379, 466, 468
toxicity 466

rod-dumbbell-sphere (R-D-S)
progression 494

s
sacrificial template method 408
scanning electron microscopy (SEM)

380, 397, 409, 496
Scherrer equation 431
Schrödinger Equation 3
selected area electron diffraction

(SAED) 380, 409, 418, 428, 439,
464, 498

self-assembled monolayers 480
self-assembly process 432, 434
SnO2 nanoparticles
biomolecule-assisted hydrothermal

approach 34
characterization 35
FT-IR spectrum 39
high magnification TEM image 38
low magnification TEM image 38
photocatalytic activity test 35
photoinduced charge transformation

44

Raman spectrum 37
RhB degradation 40
self-degradation rate, of RhB 44
synthesis 35
XRD pattern 36

SnO2 nanowires
characterization 176–177
optical properties 177–179
synthesis process 175–176

sol technique 408
sol-gel method 168
solid-electrolyte-interphase 426
solvothermal method 438
sulfides (PbS)
characterization 451
evolution process of 459
growth mechanism 458–460
structure 451–457
systhesis 451

superhydrophobic surfaces 377, 378,
408, 420, 437, 479, 480

superhydrophobicity 377
superparamagnetism 388
surface energy 375
surface wettability 377
surface wetting behaviour 378
surfactants 364, 366

t
teflon-lined autoclave 428, 439,

461
3,3′,5,5′-tetramethylbenzidine (TMB)

388
oxidation 389
reaction solutions 391

thermogravimetric analyses (TGA)
374, 440

three-dimensional (3D) nanstructures
15

time to ignition (TTI, tign ) 446
tin disulfide (SnS2)-reduced graphene

oxide nanocomposites
anode material, of lithium ion

batteries (LIBs) 307–314
characterization 302
electrochemical measurement

302–303
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Fourier transform infrared (FT-IR)
spectra 307

N2 adsorption-desorption isotherms
307

Raman spectroscopy 304
synthesis 301–302
TEM, HRTEM and AFM images

303
X-ray diffraction (XRD) pattern 304
X-ray photoelectron spectroscopy

(XPS) 305
TiO2-reduced graphene oxide (TGC)
anode material, of lithium ion

batteries (LIBs) 253–259
characterization 250
electrochemical measurement

250–251
Fourier transform infrared (FT-IR)

spectra 251, 253
Raman spectra 253
synthesis 250
TEM images 252
XPS pattern 251

total heat release (THR) 448
traditional XRD 386
transmission electron microscopy

(TEM) 364, 365, 380, 397, 439
transverse-optical (TO) mode 400
two-dimensional (2D) nanstructures

14
two-reverse emulsion technique 364

u
ultraviolet (UV)-visible spectrum 380
uncertainty principle 3

v
valence-band holes 469
van der Waals forces 403, 480
vapor–liquid–solid route 473
vibrating sample magnetimetry (VSM)

386

w
water droplets 377, 407, 445
wave-particle duality 2
Weiss constant 388

wetting behaviour test 462
WO3 nanostructures
absorption coefficient 419
characterization 409
DRS 419
DSR 419
electrochemical measurement 410
formation process 414, 415
FT-IR 416
growth mechanism 410–417
kinetic effects 410
LIBs 425–428
monoclinic phase 418
nanoparticles discharge 427
nanorods 410
photocatalytic activity 421–424
reaction temperature 411
SEM 412, 413
strucutre 417–420
superhydrophobicity 420–421
synthesis 409
thermodynamic effects 410
thin films 408
warter CA measurements 409

x
X-ray diffractormeter (XRD) 364, 370,

371, 380, 386, 397, 428
pattern 365, 373, 376, 377, 382, 399
snowflakelike nanostructures 415

X-ray photoelectron spectroscopy (XPS)
380, 397

z
zero dimensional (0D) nanostructrues
𝛼-Fe2O3 nanoparticles
characterization 69
cube-shaped 𝛼-Fe2O3 synthesis
69

magnetic properties 73–74
magnetic properties measurement
69

Raman spectroscopy 72
rice-shaped 𝛼-Fe2O3synthesis 69
TEM images 70
XRD pattern 71

Ag nanoparticles (NPs)
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zero dimensional (0D) nanostructrues
(contd.)

anticancer activity 29–33
and BSA 25–29
and BSA binding 22–23
cell culture and treatment 23
characterization 24
flow cytometer measurement
23–24

FT-IR spectra,of GSH 26
GSH-coated Ag NPs synthesis 22
K562 cell strain, fluorescence
observation of 23

MTT (Thiazolyl Blue) assay 23
SDS-PAGE 22, 27
TEM images 24
UV-Vis spectra 27
XRD patterns 25

Ag2S nanospheres
characterization 93
growth mechanism 96–101
optical properties 95–96
synthesis 92
TEM images 93
XRD pattern 93

Bi2O3 microspheres
characterization 121
growth mechanism 124–126
optical properties 126–127
photocatalytic activities 127–133
photocatalytic activity test
121–122

Raman pattern 122
SEM image 125
synthesis 120–121
XPS spectra 123
XRD pattern 122

CdS nanoparticles
characterization 76
growth mechanism 80–82
photoluminescence properties
82–83

Raman spectroscopy 78
synthesis 76
TEM images 79
XRD patterns 77

zinc-blende and wurtzite-type
phases 78

hematite (𝛼-Fe2O3) nanocrystals
characterization 103–104
magnetic properties 106
synthesis 101, 103
TEM and HRTEM image 105
XRD analysis 104

magnetite (Fe3O4) nanocubes
anode material, lithium-ion
batteries 117–119

characterization 107
crystal structure 109
electrochemical measurement
107–108

Fourier transform infra-red (FT-IR)
spectrum 108

growth mechanism 110–115
HRTEM images 110
magnetic behavior measurement
107

magnetic properties 115–117
Raman spectrum 108
synthesis process 107
TEM image 110
X-ray diffraction (XRD) pattern
108

In2O3 hollow nanocrystals
characterization 53
growth mechanism 58–61
photocatalytic activities 61–68
photocatalytic activity test 53
structure 53–58
synthesis 52–53

SnO2 nanoparticles
biomolecule-assisted hydrothermal
approach 34

characterization 35
FT-IR spectrum 39
high magnification TEM image
38

low magnification TEM image 38
photocatalytic activity test 35
photoinduced charge
transformation 44

Raman spectrum 37
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RhB degradation 40
self-degradation rate, of RhB 44
synthesis 35
XRD pattern 36

Zirconia (ZrO2) nanoparticles
biomolecule L-lysine 45
characterization 45–46
FT-IR spectrum 49
optical properties 49–50
photocatalytic activity 51–52
photocatalytic activity test 46
synthesis 45
TEM images 48
XRD pattern 47, 48

ZnS nanoparticles and microspheres
characterization 84
FT-IR spectrophotometer 88
HTREM images 84, 85
optical properties 90–92
Raman spectroscopy 87
synthesis 84
TEM images 84, 85, 89
XRD patterns 87

zero field cooling (ZFC) 387
zero-dimensional (0D) nanstructures

11
zero-field cooled 397
Zirconia (ZrO2) nanoparticles
biomolecule L-lysine 45
characterization 45–46
FT-IR spectrum 49
optical properties 49–50
photocatalytic activity 51–52
photocatalytic activity test 46
synthesis 45
TEM images 48
XRD patterns 47, 48

zinc-coordination polymer particles
(CPPs)

growth mechanism 375
ZnO from, formation of 376–377

ZnO@ reduced graphene composite
(ZGC)

characterization 270
electrochemical behavior 273
FT-IR spectrum 271
photocatalytic properties 273–276
photocatalytic property measurement

270–271
Raman spectrums 272
synthesis 269–270
X–ray diffraction patterns (XRD)

pattern 273
ZnO-coordination polymer particles

(CPPs) 368
characterization 370
growth mechanism 369–370
photocatalysis experiment 370
photocatalysis properties 378–379
SEM 372, 377
spindle-like architecture 371
structure 370–375
superhydrophobicity 369, 377
surface wetting behaviour 378
synthesis 369
TGA curves 374
water contact angle (CA)

measurement 370
XRD patterns 373

ZnS nanoparticles and microspheres
characterization 84
FT-IR spectrophotometer 88
HTREM images 84, 85
optical properties 90–92
Raman spectroscopy 87
synthesis 84
TEM images 84, 85, 89
XRD patterns 87

ZrO2 nanowires
characterization 171–173
optical properties 173–175
synthesis process 171




