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Index

a
acetaminophen (AP) 614
acoustic biosensors 651–653
acoustic plate modes (APM) 652
adamantyl (ADT) 950, 951
adhesion-deadhesion mechanisms 183
adsorption, of crystal violet 11
aerogels 92, 209, 210, 212, 358, 370
aflatoxin B 52
aggregation-caused quenching (ACQ)

dye 748
aggregation-induced emission (AIE)

736, 737, 743, 748
Ag surface, adsorption of organic

molecules onto 945, 951
albumin 555
AlexaFluor 350, 488, 555, 568, 680,

731, 733, 750
alginate 89–94, 100, 101
alkoxysilane 156, 158, 357, 743, 769,

772, 813
alkoxysilane-derivatized fluorophores,

covalent immobilization of
733, 738

alkylammonium surfactants 7
alkylsiloxanes 26, 28, 55, 362, 363, 375,

772
𝛼-pinene 39
AlPO-53 856
aluminum alloy (AA) 801, 802, 813,

820–822, 826
aluminum (dioctahedral silicate) 2
aluminum oxide-hydroxide 3
amino-functionalized mesoporous silica

(AFMS) 440

aminopropyltrimethoxysilane (APTMS)
8, 27, 368, 441

5-aminosalicylic acid (5ASA) 41
amorphous silica 153
anchoring group 244
anchored 1-n-butyl-3-[3-(triethoxysilyl)

propyl]-4,5-dihydroimidazolium
508

anthracene (Anth) 745
antimicrobial activity 618
Aphanothece sacrum 52
Ar gas, hydrothermal synthesis at 100

bar using 698, 699
arginine-glycine-aspartic acid (RCG)

743
aspect ratio (AR) 163
Ataxin 3 (At3) 925, 926, 934
atom transfer radical polymerization

(ATRP) 244
atomic force microscopy (AFM) 14,

21, 174–182, 252, 258, 268, 320,
641, 793, 795, 818, 868, 872, 926

conductive 870
force sensitivity of 871
in situ electrochemical 818–821
lift mode 870

atomistic simulation 940
attenuated total reflectance (ATR)-FTIR

12, 13
attenuated total reflection infrared

(ATR-IR) spectroscopy 427,
794, 796, 797

Auger electron spectroscopy (AES)
795
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azide/alkyne-click-reaction 141
3-azidopropyltrimethoxysilane 271
2,2′-azinobis(3-ethylbenzothiazoline-

6-sulfonoate) (ABTS) 769, 775,
777, 778

b
bathocuproine (BCP) 311
benzoin isobutyl ether (BIE) 142
berberine 10, 11
berberine-bentonite organoclay 10
Berreman effect 798
bilirubin oxidase (BOD) 768, 777, 778,

781
biocompatible properties of hybrid

materials 720, 722
biofuel cells, sol–gel materials in

774–777
biogas 413
biohybrid structure design, for

enzyme-electrode interfaces
767–787

direct electron transfer in EFCs
779–781

GOx-nanoAu-M13 bacteriophage
781–786

mediated transfer in EFCs
777–779

sol–gel materials, in biofuel cells
774–777

sol–gel synthesis 772–774
bioimaging, hybrid materials for 731
biomedical applications

of clays 38–47
of MOFs 480–484

biomimetic interfaces 35
bio-mineralization process 360
bionanocomposites 9, 39, 41, 46, 47,

50–53
biopolymers 581, 583

cellulose 585
chitin and chitosan 590
protein

collagen 599
keratin 597
silk 592

biosensors
AChE biosensor 615
amperometric biosensor 612
AP 614
carbon nanomaterials (CNMs) 611
chitosan (CS) 612
configuration 638
dendritic nanogold 614
dopamine (DA) 614
electrochemical biosensors 611, 640
electrochemical, optical, and

piezoelectric transducers 637
electromechanical transduction 616
H2 O2 determination 612
mass-sensitive biosensors 643
non-metallic biosensors

acoustic biosensors 651–653
resistive biosensors 650–651

optical biosensor 644
prostate-specific antigen (PSA) 613
refractive index (RI) 644
SAMs see self-assembled monolayers

(SAMs)
SAW biosensor 653
sol–gel technique 613
spectroscopic and electrochemical

analyses 612
stretchable conductors 616
transducer role 637
transducer systems 638
TTF–TCNQ–IL composite gels 614
wearable sensors 615

biosurfactants 35
biotin-avidin 771
bipy ligand 250
Bir–Aronov–Pikus (BAP) mechanism

307
birefringence 14
1,2-bis(diphenylphosphino)

propane-dichloronickel
[Ni(dpppCl2)] 249

bis(propyl iminomethyl)phenol-bridged
organosilane 745

1,2-bis(triethoxysilyl)ethane (BTSE)
801, 802

bis(triethoxysilyl propyl)disulfide
(TESPD) 156
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bis(triethoxysilyl propyl)tetrasulfide
(TESPT) 156

1,2-bis(trimethoxysilyl)ethane (BTMSE)
803, 821, 822

bis-silylated biphenyl (Biph) 745
Boltzmann factor 945
Bombyx mori silk fibers 592
bound rubber (BdR) 168, 169, 171
bovine serum albumin (BSA) 741
Brevibacterium 53
Brønsted acid catalysis 476, 477
broadband dielectric spectroscopy

(BDS) 872–874
2-bromo-5-chloromagnesio-3-methyl

thiophene 254
bromofluorene silane 258
Brunauer Emmett and Teller (BET)

method 468
bucky gel 202, 502
bulk-heterojunction (BHJ) 243, 274
1-butyl-3-methylimidazoliem

hexafluorophosphate
[Bmim][PF6] 503

1-butyl-3-methylimidazolium
tetrafluoroborate [Bmim][BF4]
502

1-butyl-3-metylimidazioum
tetrafluoroborate 503

c
cadmium sulfide (CdS) 741
canting phenomenon 98
capsule production techniques 123
carbon allotropes 605
carbon black 152
carbon nanomaterials (CNM) 276
carbon nanotubes (CNTs) 212, 214,

265, 771, 774, 777–782, 900, 901
hybrids 209–212
hydrogel 559
graphene 781

carboxy-rhodamine (ROX) 738
Carr–Purcell–Meiboom–Gill (CPMG)

MAS 847
catalysis

Brønsted acid 476–477

Lewis acid 476
MOFs 474–477

cation exchange capacity (CEC) 11
cation-exchange reaction 31
cellulose 209
cellulose nanofiber (CNF) 212, 214
center of mass of a molecule (COM)

943, 948
Cesium, decontamination of see

monovalent cation sorption
cetyltrimethylammonium bromide

(CTAB) 24, 29, 31, 912
CeVO4 films 803, 805, 806, 809
charge-coupled devices (CCDs) 811
CHARMM 943
chemical conversion coatings (CCCs)

382
chemical robustness 87
chemical shift anisotropy (CSA) 852
chemical vapor deposition (CVD) 241,

366, 781
chemisorption 643
chemosensor 280
chevron reconstruction 940, 948
chitin 89, 96

acetylation 91
chitosan (CS) 9, 37, 41, 54, 89–95, 100,

214, 216, 591
nanocomposite 91

chitosan–clay bionanocomposites 51
chitosan–sepiolite (NH9)

nanocomposites 13
chitosan-SnO2-PANI ternary hybrids

216–218
4-chloro-2-methylphenoxyacetic acid

(MCPA) 54
chlorpheniramine (CP) 11
clay-based hybrids

for drug delivery applications 43
materials 49–50
in regenerative medicine 44–47
for vaccine applications 43–44

clay hydrogel nanocomposite 557
clay minerals 1, 2

surface activity 3
clay–octadecyltrimethylammonium

(ODTMA) 10
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clay–organic interactions 54
clay–organic interfaces

analytical and measuring tools in
9–21

clay minerals functionalization and
4–6

of functional hybrid materials design
1, 56

nanostructured hybrids and 6–9
clay–polymer ratio 9
clay-sphere 1
clay-supported biointerfaces 34
click chemistry 271
Cloisite® 30B 39
cluster–cluster aggregation (CAA)

models 166, 167
coarse-grain model 940
coating performance 383
CO2 capture adsorbents

exothermic process 415
mesoporous and microporous

materials 416
pressure swing adsorption (PSA)

415
regeneration and adsorbent lifetime

416
vacuum swing adsorption (VSA)

416
co-electrospinning 130
CO2 photoreduction 903
collagen 226, 228, 599
colloidal suspension 356
composition, clay-organic materials 9,

13
direct methods 12, 13
indirect methods 10

conductive atomic force microscopy
(C-AFM) 870

confocal Raman spectroscopy 794
conjugated polymer brushes 241, 243

applications 274–281
light emitting diode 278–279
sensor 280
solar cells 274–278

contact potential difference 873
controlled radical polymerization (CRP)

909

controlled release formulations (CRFs)
53, 54

coordination polymers (CPs)
nanoscale coordination polymers

(NCPs) 665
bioactive metal ions and

therapeutic agents 672
bioimaging modalities 680
cancer therapy 675–678
cargo loadings 669
encapsulation process 671
MRI 678
optical imaging (OI) 679
post-synthetic loadings 672
toxicity 674

nanostructured metal-organic
frameworks (NMOFs)

bioimaging modalities 680
BioMOFs 668
cancer therapy 675–678
drug controlled delivery 668
drug release profiles 668
microemulsion techniques 664
MRI 678
optical imaging (OI) 679
solvothermal synthesis 663
spray-drying and continuous flow

techniques 665
toxicity 674

coordinative unsaturated sites (CUSs)
474

core-shell electrospun fibers 130–134
corrosion 373

current density 389
mitigation 365–373
resistance 365

counter electrode (CE) 800
covalent anchoring

nanocarbon-ionic liquids formation
by 507–509

covalent bonds 301
covalent-organic frameworks (COFs)

460
Crank’s model 105
Cs+ sorption isotherm 103–105
Cu nanocrystals 841
CuO nanocrystals 841
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CVF 943
cyanamide 509
cyanometallate vacancies 86
cyborgs 36
cyclic voltammetry (CV) 249, 251,

641, 778–780, 783, 785, 786
cyclopentadiene–maleimide ligation

272
cyclovoltammogram (CV) 804–806
Cy-O-she probe 742

d
deformations 125
delaminated porous clay

heterostructures (DPCH) 28,
31, 55

delamination 163
dendritic polymers, hybrid materials

based on 695, 697
density functional theory (DFT) 852,

942, 943
dentatorubral-pallidoluysian atrophy

925
deoxyribozymes 768
depletion interaction theory 165
designer liquids see ionic liquids (ILs)
dextran 553
dibenzothiophene (DBT) 518
dichroism 4
dicyanamide-based ionic liquids 510,

511
dicyclopentadiene (DCPD) 123, 124,

131, 134, 136
polymerization kinetics of 137
ROMP of 136
self-healing agent 137

Diels–Alder (DA)
cycloaddition 272
reaction 272

diethylformamide (DEF) 463
difenzoquat (DZ) 15
differential scanning calorimetry (DSC)

16
differential scanning

calorimetry–thermogravimetry
(DSC–TG) 702

differential thermal analysis (DTA)
method 16

diffuse reflectance infrared Fourier
transform spectroscopy
(DRIFTS) 476

diffusion-ordered spectroscopy (DOSY)
839, 842

functionalization of nano-objects in
solution with 840–842

diglycidyl ether bisphenol A 138
di-indenoperylene (DIP) 944, 946–949
dimerization, in Au surface 925–934

JD hairpin domain dynamics
931–933

JD-JD-G system 930–931
JD-JD system 927–930
materials and methods 926

dimethyldineodecanoate tin (DMDNT)
catalyst 140

dimethylformamide (DMF) 463, 481
dimethylsiloxane 142
dipalmitoylphosphatidylcholine (DPPC)

858
dip coating method 372
direct anchoring method 269
direct electron transfer (DET)

768–771, 774
in enzymatic fuel cells- 779, 781
GOx-nanoAu-M13 bacteriophage

781–786
direct micelle-assisted method 732
direct visualization method 14
diverse clay-based nanoarchitectures

22
dopamine (DA) 204, 614, 742, 916

modified TiO2 nanoparticles, charge
trapping in 904

double electron-electron resonance
(DEER) 910

double network (DN) hydrogels
fibers/fillers 548
mechanical behaviour 546
mechanical properties 545
synthesis and features 545
toughening mechanism 547, 548

doxorubicin 740
Dresselhaus contribution 306
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drug delivery 618
drug delivery systems (DDS) 39
D′yakonov–Perel (DP) mechanism

306
dynamic light scattering (DLS) 710
dynamic nuclear polarization (DNP)

839, 845, 846, 848, 849, 859

e
egg-box model 89
elastomers 151, 160
electrical energy storage (EES) 479
electrical field 306
electric conductivity 17
electric field gradient (EFG) 856
electric-dipole (ED) transitions 101
electrochemical biosensors 640
electrochemical impedance

spectroscopy (EIS) 399,
822–824

measurements 392, 399
electrochemical noise (EN) 386
electrochemically-assisted deposition

774
electrode 204

polarization curve 387
potential 389

electrolyte 204
electromagnetic radiation techniques

384
electron acceptor 243
electron conductivity 214
electron donor 243
electronic resistance 202
electron–nucleus interaction

measurement 883
electron paramagnetic resonance (EPR)

spectroscopy 845, 879, 916
d electronic configuration in

tetragonal symmetry field,
g expressions for 887

g anisotropic behavior, origin of
886–887

g tensor dependence on paramagnetic
center’s energy level trend 887

adsorption of organic species onto
inorganic solid surfaces, using
nitroxide radicals 905–911

electronic interaction with magnetic
field, in oriented systems
884–886

electron–nucleus interaction
measurement 883

electron transfer process, in hybrid
materials 900–904

CO2 photoreduction through TiO2
functionalization by salicylate
903

dopamine modified TiO2
nanoparticles, charge trapping in
904

nanostructured carbon materials
900–901

polymer dispersed TiO2, charge
separation in 903–904

TiNT/CuPc hybrid systems, as
photocatalyst 902

experiment and g measurement 882
hyperfine nuclear interaction 882

in oriented systems 886
by quantum mechanical approach

883–884
micelle-templated mesoporous

materials, synthesis and
characterization of 911–915

resonance condition, origin of
880–881

transient radicals formation by
photolysis onto inorganic solid
surfaces 911

transition metal ions, in hybrid
materials 888–900

organometallic comeplexes in
porous structures, encapsulation
of 888–894

paramagnetic metal ion complexes,
in polymeric materials 900

electron transfer mechanisms 4
electron transfer process 900–904

in dopamine modified TiO2
nanoparticles 904
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in nanostructured carbon materials
900

in polymer dispersed TiO2 903, 904
in TiNT/CuPc hybrid system 902

electrospinning process 132
electrospinning technique 130
electrostatic bonding mechanisms 4
electrostatic force microscopy (EFM)

867–877
hybrid interface characterization

869–877
elipsometry 794
Elliot–Yafet (EY) mechanism 306
emulsion electrospinning 130
encapsulated drug-model molecules,

mobility of 855
encapsulation 122
end-grafting effects 246
energy applications, of hybrid materials

847, 848
energy dispersive X-ray analysis (EDX)

699, 700
energy storage devices 212, 563–564,

580
energy storage, metal-organic

framework applications in 480
energy storage systems 209
enhanced green fluorescent protein

(eGFP) 741
enhanced permeability and retention

(EPR) effect 662
enthalpy 17
environmental applications

of clay organic interactions 47, 54
of hybrid materials 51

environmental SEM 14
enzymatic fuel cells (EFCs) 768, 771,

774, 775
direct electron transfer in 779–781
GOx-nanoAu-M13 bacteriophage

781–786
mediated transfer in 777–779

enzyme-doped silical gels 774
enzyme-electrode interfaces, biohybrid

structure design for 767, 787
direct electron transfer in EFCs 779,

781

GOx-nanoAu-M13 bacteriophage
781–786

mediated transfer in EFCs 777–779
sol–gel materials, in biofuel cells

774–777
sol–gel synthesis 772–774

epigallocatechin-3-gallate (EGCG)
227

Epoxy-POSS coatings 813
equivalent electric circuit (EEC) 392,

393, 396
ethylene oxide (EO) 851
ethyl-glycol-methyl-ether (EGME) 21
1-(2-ethoxyphenyl)-3-(3-nitrophenyl)

triazene (ENTZ) 503
5-ethylidene-2-norbornene (ENB)

124, 137
Eudragit®E-100 41
exchange spectroscopy (EXSY) NMR

847
exfoliated nanocomposite 16
exfoliation 163
ex situ formation 88
extended X-ray absorption fine

structure (EXAFS) 384, 476
extracellular matrix (ECM) 46

f
face-centered cubic crystal structure

(fcc) 940, 947, 948, 950
fenamiphos 53
57 Fe Mössbauer spectroscopy 339,

340
fibrous clays 9
fibrous morphology 2
filled elastomers 151
filler-filler interaction 164, 168
filler networking 164, 168
filler-rubber interaction 152, 168,

183
bound rubber 169
models of 169–173

filler rubber nanocomposites
dynamic mechanical properties of

160–162
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flame atomic absorption spectroscopy
(FAAS) 700

flavin adenine nucleotide (FAD) 780,
782–784

flow coating technique 373
fluorescein isothiocyanate (FITC) 733,

741
fluorescein isothiocyanate–amino-

propyltriethoxysilane
(FITC–APTS) 733

fluorescence quenching 280
fluorescence resonance energy

transfer (FRET) 18, 732,
737, 738, 746

fluorescence spectroscopy 926
fluorescent organosilicas 743–748
fluorescent silica nanoparticles

731–738
alkoxysilane-derivatized

fluorophores, covalent
immobilization of 733–738

fluorophores, non-covalent
entrapment of 732–733

fluorinated copper-phtalocyanine
(CuPcF6) 945, 946

fluorine doped tin oxide (FTO) 804,
806

fluorophores
alkoxysilane-derivatized, covalent

immobilization of 733–738
non-covalent entrapment of

732–733
Formox process 202
Förster energy transfer 279
Förster radius 738
Fourier transform infrared spectroscopy

(FTIR) 504, 701
fracture energy

experimental measurement 540
fracture energy dissipation 539
intrinsic fracture energy 538
small scale yielding 536

Fraunhofer’s approximation 18
free induction decay (FID) 844
free-radical polymerization 200
freezing temperature 108
fumed silica (FS) 153

g
g anisotropic behavior, origin of 886,

887
gas adsorption volumetry, MOFs 465
gas storage, MOFs 466, 474, 483,

484
functional groups effect on linker

472, 473
hosted molecules effect in pores

473, 474
linker dimension effect 470, 472
metal effect 469, 470

Gauge-Including Projected Augmented
Wave (GIPAW) 856

gauge-including atomic orbital method
(GIAO) 856

gelatin 554
gelation process 358
gel permeation chromatography (GPC)

266
gene transfection 42
giant magnetoresistance (GMR) 302,

307, 309, 310
Gilch polymerization 260, 262

general features 260
surface polymerization via 261–262

glassy layer mechanisms 183
glucose oxidase (GOx) 768, 775,

777–781
glutamic acid 742
glycidyl methacrylate (GMA) 141
glycine 844
gold (Au) surface

adsorption of organic molecules onto
940, 945–949

dimerization in 925, 934
GOx-nanoAu-M13 bacteriophage

781–786
grafted nanoparticles interface,

characterization of 843, 846
grafting density 272
grafting from approach 246
grafting onto coupling techniques

262–274
direct polymer-substrate coupling

265–268
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direct substrate-polymer coupling,
KCTP 262–265

surface anchoring 269–274
grafting through methodology

surface functionalization via
257–262

grafting through process 246
grafting to approach 246
graphene-carbon nanotubes (G-CNT)

781
graphene hybrids 202, 204
graphene/graphene oxide hydrogel

nanocomposite 560
graphene oxide (GO) 202, 215, 280
graphene oxide nanosheets (GONS)

210
graphene quantum dots (GQDs) 743
greenhouse gases 413
grid interpolation technique 941
Griffith theory 536
GROMOS force field 926, 927
Grubbs’ catalyst healing system 137

h
halloysite 42

nanotubes 3
Hamiltonian operator 886
H-bonding 4, 503
healing reaction

epoxy resin based 138–140
PDMS based 140
solvent based 140–141

Heck coupling reaction 269, 271
hectorite adsorption 13
hemagglutinin 37
hemocompatibility 37
herbicide pendimethalin (PM) 15
herringbone reconstruction see chevron

reconstruction
heteronuclear correlation (HETCOR)

851
hexadecylpyridinium (HDPy)-modified

vermiculite 50
hexadecyltrimethylammonium 32, 852

hexagonal close packing crystal
structure (hcp) 940, 947, 948,
950

HfO2 nanocrystals 841
highest occupied molecular orbital

(HOMO) 479, 480
high pressure hydrothermal synthesis

695, 723
biocompatible properties 720–722
hybrid materials characterization

699–711
chemical analysis 700
FT-IR analysis 701
HRTEM analysis 710–711
particle size measurements 710
thermal analysis 702
thermoanalytical analysis

703–710
magnetic properties 711–720
of nanocomposites 698–699

at 100 bar using Ar gas 698, 699
at 1000 bar isostatic pressure 699

poly(ethylene imine) decorated with
maltose groups 697, 698

poly(propylene imine) decorated with
maltose groups 697, 698

superparamagnetic nanostructured
materials 697

high resolution transmission electron
microscopy (HRTEM) 504,
710, 711, 783, 784

high-throughput (HT) synthesis 464
hollow carbon spheres (HCS) 510
hollow glass fibers 126, 127
homocoupling reaction 251
homoionic smectites 2
horizontally polarized shear wave

(HPSW) devices 651
hot-dip galvanizing 381
hot-dip-galvanized steel (HDGS) 382
hot wall epitaxy method 320
Huisgen cyclo-addition 264
Huisgen 1,3-dipolar cylcoaddition

reaction 271
Huntington’s disease 925
hybrid magnetic tunnel junctions 312,

314
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hybrid materials
electron transfer processes in

900–904
transition metal ions in 888–900

hybrid solar cells 243, 274, 275
hybrid sol–gel coatings 356

applications and coating methods
363–373

hybrid spinterface characterization
techniques 332, 334

hybrid spintronics 303
hybrid spin valves 309, 312
hydrodynamic occlusion interaction

theory 169
hydrogels 8
hydrolysis-condensation reactions 363
hydrolysis-polycondensation 33
hydrophobic membrane proteins 771
hydrophobization 171
hydrous phyllosilicates 1
hydroxyapatite (HA) 44, 46
5-hydroxymethylfurfural (HMF) 501
hyperfine nuclear interaction 307, 882

by quantum mechanical approach
883, 884

in oriented systems 886
hyperpolarization techniques 845, 849
hypsochromic shift 17
hysteresis effects 99

i
imazamox 54
imidazolium-silica based Nanoparticle

Networks (INN) 858
impedance transfer function 393
Incredible Natural Abundance DoublE

QUAntum Transfer Experiment
(INADEQUATE) 852

indocyanine green (ICG) 731
induced ED transitions 101
influenza A virus 43
infrared reflection–absorption

spectroelectrochemistry
796–811

in situ internal external 796–797

infrared reflection-absorption
spectroscopy 794

ink-jet biomaterials 619
inorganic ferromagnet

interface magnetism 334–336
interface spin polarization 330–334
organic interface 330–336

in situ cells, geometry aspects of
822–826

in situ electrochemical atomic force
microscopy 818–821

background of 818–819
of sol–gel protective coating against

corrosion 819–822
in situ formation 88
in-situ functionalization 263, 264
in situ Raman spectroelectrochemistry

811–818
background of 811, 812
in literature 816
of mixed sol–gel/epoxy coatings

against corrosion 812–816
in-situ polymer chain formation 246
in-situ polymerization method 123,

124
in-situ sol–gel synthesis 158, 159
inter-particle interaction 165
intercalated hybrid nanocomposites

16
intercalation processes 3, 8
interdigitated transducers (IDT) 651
interface-engineering 301
interface magnetism 334, 336
interface spin polarization 330–334

energy level alignment, FM
electrode/OSC 330–332

hybrid spinterface characterization
techniques 332–334

intermolecular condensation 156
intracrystalline complexation 6
intraparticle diffusion 105
inverse gas chromatography (IGC)

155, 158
ion-dipole interactions 4
ion-exchange processes 4
ionic liquids (ILs) 5, 499, 501

antimicrobial activity 618
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biopolymers dissolution
cellulose 585
chitin and chitosan 590
protein 592

biosensors
AChE biosensor 615
amperometric biosensor 612
AP 614
carbon nanomaterials (CNMs)

611
chitosan (CS) 612
dendritic nanogold 614
dopamine (DA) 614
electrochemical biosensor 611
electromechanical transduction

616
H2 O2 determination 612
prostate-specific antigen (PSA)

613
sol–gel technique 613
spectroscopic and electrochemical

analyses 612
stretchable conductors 616
TTF–TCNQ–IL composite gels

614
wearable sensors 615

cations and anions 582
chemical structures 581
drug delivery 618
ink-jet biomaterials 619
melting points and viscosities 583
nontoxic anions chemical structure,

of 585
pharmaceutical industry 617
photothermal therapies 616
polymers 581
polysaccharides see polysaccharides
as precursors derived carbon

materials 509–514
RTILs 581
SWNT-IL-Au nanohybrid materials

617
use in electrodeposition 775

ionogel 499–501, 847
ionotropic alginate parent hydrogel

92
ionotropic gelation 90

ionotropic gels 91, 92
IRDye78 731

j
JD-JD-G system 930–933
JD-JD system 927–930
Josephin Domain (JD) 925, 926

hairpin domain dynamics 931–933
N-terminal 925

Jullière’s model 313
Jullière’s formalism 308

k
kaolinite 1, 3
Keggin cage 23
Kelvin probe 336
Kelvin probe force microscopy (KPFM)

873
keratin 597
Knoevenagel condensations 206
Krebs cycle 767
Kumada catalyst transfer

polycondensation (KCTP) 247,
254

general features 247–248
surface initiated, grafting from

249–254
Kumada polymerization 271

l
Lake–Thomas theory 541
Langmuir–Blodgett

dip coating 318
technique 338

Laporte’s parity selection rule 101
layered double hydroxides (LDH) 41
leishmaniasis 44
Lewis acid catalysis 476
ligand exchange methodology 271
light emitting diode 278, 279
light harvesting materials, MOFs in

479
links–blob–nodes (L–B–N) 166
lithium-ion batteries (LIBs) 212, 847,

848
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lithium titanate (LTO) 212, 214
LO–TO splitting 799
local dielectric spectroscopy (LDS)

873, 874
broadband 874
high frequency 874

localized electrochemical impedance
385

localized surface plasmon resonances
(LSPRs) 222, 647

London–van der Waals forces 166
longitudinal optical (LO) 798, 799,

804
lowest unoccupied molecular orbital

(LUMO) 479, 480
LUMireader 19
LUMisizer 19

m
Machado–Joseph disease (MJD) 925
Magic Angle Coil Spinning (MACS)

844, 845
magic angle spinning (MAS) 843–850,

852, 855, 856, 859
magic skin, of planet 1
magnesium oxide-hydroxide 3
magnesium (trioctahedral silicate) 2
magnetic dipole transitions 101
magnetic hysteresis 315
magnetic properties of hybrid materials

711, 720
magnetic random access memories

(MRAMs) 302
magnetic resonance imaging (MRI)

696, 730, 740
magnetite NP 24
magnetization 108
magneto-optic Kerr effect (MOKE)

magnetometry 336
magnetostatic interactions 98
mass balance 10
mass-sensitive biosensors 643
matrix assisted pulsed laser evaporation

(MAPLE) 322, 325
matrix cracking 121

mediated electron transfer (MET)
768–771, 774

in enzymatic fuel cells 777–779
melamine–formaldehyde

polymerization 124
mercaptan 139
mercaptoundecanoic acid (MUDA)

641
Meservey–Tedrow technique 312, 313
mesoporosity 31, 33
mesoporous silica, functionalization of

853, 854
mesoporous silica nanoparticles (MSN)

739, 743
metal alkoxides 362
metal-organic frameworks (MOFs)

459, 484, 847, 849
breathing effects 421
biomedical applications 480–484
characterization and innovative

applications of
catalysis 474–477
energy(related) applications

478–480
gas storage 466–474

in CO2/CH4 separation 421–428
as hybrid materials 459, 460
structural building units (SBUs) 419
structure and design of 460–462
synthesis 462–466

basic characterization 464–466
linker functionalization 466
post-synthetic functionalization

466
metal/coating interface characterization

electrochemical impedance
spectroscopy measurements
392–399

potentiodynamic electrochemical
techniques 387

metallic nanoparticles 560
hybrids 204, 206

metallic transducers
assembly and structure 639–640
biomolecule immobilizations 640
characterization 640
deposition 640
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metalochlor herbicide formulations 10
methacryloxypropyl-terminated

polydimethylsiloxane 142
3-methacryloxypropyltrimethoxysilane

8
methylene blue 21
3-methyl-1-octylimidazolum

tetrafluoroborate ([Omim][BF4])
504

1-methyl-3-(3-trimethoxysilylpropyl)
imidazolium bis(trifluoromethyl-
sulfonyl)imide (TMOS-MIM
TFSI) 775, 776

micelle-templated mesoporous
materials, synthesis and
characterization of 911, 915

Michael Addition reaction 553
Micro-Electro-Mechanical Systems

(MEMS) 845
microbial fuel cells (MFCs) 767, 770,

774
microcontact printing (μ CP) 340
microencapsulation 122, 125

capsule production techniques 123,
125

microporosity 87
microporous conjugated polymer

(MCP) 252
microsphere reinforced tough hydrogels

550
microvascular networks 127, 130

ternary interpenetrating 129
Mie theory 18, 19
mineral nanofillers 606
mineralizers 464
miniemulsion process 125
mitochondria 767, 768
Mitsunobu reaction 263
mixed sol–gel/epoxy coatings against

corrosion, in situ Raman
spectroelectrochemistry of
812, 816

monoethanolamine (MEA) 466
monolith 356, 358
monovalent cation sorption 102, 107

137Cs sorption, application 107
mode of application 106

sorption isotherms 103
uptake kinetics, diffusion

mechanisms 105
Monte Carlo simulation 940–945, 951,

952
montmorillonite (MMT) 2, 5, 48, 874

adsorption 13
Mott’s theory of conduction 308
mucin 37
Mullins effect 173
multi-axial electrospinning process

131
multifunctional cross-linked tough

hydrogels 548
multi-wall carbon nanotubes

(MWCNT) 605
mycotoxin 52

n
Nafion 214

membrane 771, 776
N-(2-aminoethyl) dithiocarbamate

(AEDTC) 890, 891
nanoarchitectures 21
nanobuilding blocks (NBBs) 840, 842
nanocarbon-ionic liquids

applications of 515–523
derived carbon materials 514–515
formation

by covalent anchoring 507–509
by physical confinement 501–507

for heterogenous catalysis 497, 524
nanocomposite (NC)

definition of 85
ex situ formation 85
hydrogels 548
in situ formation 85
in situ polymerization 85
magnetic properties of 97, 100
materials 85, 89
photoluminescence of 100, 102
poly-(vinyl pyrrolidone) 872
polymeric 867

nanocrystals 243
nanofibers 325, 329
nanomedicines 662
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nano-objects
NMR methodologies for

characterization of 844, 846
nanoparticles 325, 329

hybrids 219, 226, 228
nanorods (NRs) 256, 270, 275, 667, 852
nanoscale coordination polymers

(NCPs) 665
bioimaging modalities 680
cancer therapy 675, 678
cargo loadings 669
encapsulation process 671
MRI 678
optical imaging (OI) 679
post-synthetic loadings 672
toxicity 674

nanoscale metal-organic frameworks
(NMOFs) 481, 482, 662

nanospheres 208, 269, 748
nanostructured carbon materials

electron transfer processes in 900,
901

nanostructured metal-organic
frameworks (NMOFs)

bioimaging modalities 680
cancer therapy 675, 678
drug controlled delivery 668
drug release profiles 668
microemulsion techniques 664
MRI 311, 482, 678–680
optical imaging (OI) 679
solvothermal synthesis 663
spray-drying and continuous flow

techniques 665
toxicity 674

naphthalimide (Naph) 745
naphthoquinone 771
natural clays

in pharmaceutical applications 38
organic pollutant adsorbents 48, 54

natural hybrid biomaterials 848, 849
N-(7-dimethylamino-4-

methylcoumarin-3-yl)maleimide
733

near grazing incidence angle infrared
reflection-absorption technique
(NGIA IR RA) 795, 797

background of 797, 800
ex situ, of sol–gel protective coatings

against corrosion 801, 803
for films with intercalation properties

803, 810
in situ and ex situ conditions for 800
in situ, in literature 810, 811

near grazing incidence angle IR
reflection-absorption technique
(NGIA IR RA) 797

near surface deformed layer (NSDL)
820

network formers 362
network modifiers 362
network modifying effect 362
N-hydroxysuccinimide (NHS) 771,

783
nicotinamide adenine dinucleotide

(NAD) 769
nicotinamide adenine dinucleotide

phosphate (NADP) 769
4-nitrophenol 226
nitroxide radicals

adsorption of organic species onto
inorganic solid surfaces using
905, 911

N-methyl-N-propylpyrrolidinium
bis(trifluoromethanesulfonyl)
imide 503

N, N ′-dicyclohexylcarbodiimide 508
N,N ′-bis(2,6-dimethylphenyl)

perylene-3,4,9,10-tetracarboxylic
diimide (DXP) 750

non-coulombic attractions 4
non-interacting superspins 98
non-metallic biosensors

acoustic biosensors 651–653
resistive biosensors 650–651

nuclear magnetic resonance (NMR)
spectroscopy 839, 859, 925, 926

DOSY see diffusion-ordered
spectroscopy (DOSY)

grafted nanoparticles interface,
characterization of 843–846

hybrid interfaces, combined
experimental-computational
approaches for 855–859
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MOFs 86, 416–428, 436, 447,
459–484, 466

nanostructured hybrid materials with
strongly organic–inorganic
interconnected components,
characterizations of 847–849

texture and porosity of hybrid
materials 849–855

NVT simulation 941, 944
nylon-6 smectite material 9
Nyquist plots 393, 394

o
octacalcium phosphate (OCP) 857
3-octanoylthio-1-propyl triethoxysilane

(NXT) 156
1-octyl-3-methyl imidazolium

hexafluorophosphate 506
1-octyl-3-methyl imidazolium

phosphotungstate 506
one-dimensional X-ray Fourier analysis

4
open circuit potential (OCP) 821, 822
open-circuit voltage (V oc) 276
open metal sites (OMS) 424
optical anisotropy 18
optical bioimaging

silica-based organic–inorganic hybrid
nanomaterials 729

optical biosensor 644
optical ellipsometry 384
optical imaging (OI) 679
optically transparent electrode (OTE)

794
o-phthalic hemithioacetal groups

(OPTA) 742
Orange II 740
ordered mesoporous carbon (OMC)

515
organic light-emitting diodes (OLEDs)

242
organic photovoltaics (OPVs) 242
organic porogens and porous skeletons,

organic-inorganic interfaces
between 849, 852

organic structure directing agents
(OSDA) 850, 851

organic–clay interfaces
nanoarchitectures from 21–34

organic–inorganic hybrid (OIH)
coatings 356
gel formulation 360
metal/coating interface

characterization 382–399
sol–gel coatings 365

for corrosion mitigation 373
of aluminum based alloys

379–381
of copper-based alloys 381
of iron based alloys 378–379
of zinc-based alloys 381

sol–gel synthesis of 361
synthesis strategies for 361–363
synthesis reaction 362

organic–inorganic interfaces
and porous clay heterostructures

26, 28
delaminated porous clay

heterostructures (DPCH) 28,
31

in PILC 23, 26
nanoparticles assembly, fibrous clay

31, 34
organic/inorganic porous materials, for

CO2/CH4 separation
activated carbons 417
chemical activation 417
coconut-shells 418
MOH 421, 428
periodic mesoporous organosilicas

(PMOs) 441
physical activation 417

organic modified ceramics
(ORMOCER) 360

organic-modified silanes (ORMOSILs)
360

organoalkoxysilanes 8
organochlorosilanes 8
organoclays 4, 6–8, 55
organometallic bonds 361
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organometallic comeplexes in porous
structures, encapsulation of
888, 894

organopalygorskite 31
organosepiolites 5, 32
organosiloxane polymerization 845
organo-silsesquioxanes 363
orgnasepiolite 31
oriented systems

electronic interaction with magnetic
field in 884–886

hyperfine nuclear interaction in 886
osteocalcin 848
osteopontin 848
oxo-clusters 840
oxygen reduction reaction (ORR)

522

p
palygorskite 3, 5, 8, 21

adsorption 13
Para-Hydrogen Induced Polarization

(PHIP) 844, 849
para-mercaptobenzoic acid (pMBA)

856
paramagnetic metal ion complexes, in

polymeric materials 900
particle aspect-ratio 163
particle mesh Ewald (PME) approach

927
particle-rubber interaction 152
particle size measurements 710
particle size, of hybrids 18, 21
patterning 254, 258, 340
Pauli spin matrices 306
Payne effect 161, 162, 165, 166, 173
pendimethalin (PM) 54
penta-tert-butylcorannulene (PTBC)

945, 946
pentacene 322
percolative filler network 152
periodic mesoporous organosilicas

(PMOs) 743, 746
ethene-bridge PMO (Et-PMO) 441
gas-inorganic interfacial effect 445
porosity and thermal stability 441

periodic mesoporous silicas (PMSs)
ASMS-3A and ASMS-5A 439
grafting reactions 429
MCM-41 silica 436
methyl-diethyl-amine (MDEA) 431
PE-MCM-41 436
piperazine (PZ) 431
SBA-15 materials 431
SBA-15 synthesis 433
SBA-15_TEA_1.00 431
solvent extraction methodology 429
template-assisted self-assembly

method 429
TRI-PE-MCM-41 adsorbent 437

periodontitis 42
pest management compounds,

formulations 53
pharmaceutical industry 617
phenyl-C61-butyric acid methyl ester

PCBM 316
phenylene-bridged periodic mesoporous

organosilicas (B-PMOs) 915
phenylsilsesquioxanes 363
phenyl-trimethoxysilane 853
phosphatidylcholine (PC) 7, 34, 35, 52,

54
phosphonation degree (PD) 215
phosphorylated graphene oxide (PGO)

214–216
photoacustic spectroscopy 794
photodynamic therapy (PDT) 677, 737
photoluminescence detected magnetic

resonance (PLDMR) 309
photolysis transient radicals formation

by, onto inorganic solid surfaces
911

photopolymerization 142
phototermic spectroscopy 794
photothermal (PTT) therapy 616, 677
photo-thermoelectric effect 222
photovoltaic materials, MOFs in 479
phthalocyanine copper(II)–titanate

nanotube (TiNT/CuPc) hybrid
systems 902

phyllosilicates 1
physical confinement, nanocarbon-ionic

liquids formation by 501–507
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physical vapor transport 321
physico-chemical structure, clay-organic

materials 14, 17
determination 15, 17
visualization methods 14, 15

physisorption 433, 437, 440, 639, 643,
645, 649

pickering emulsion method 125
pickering emulsion templating process

125
piezo microelectrode probe 385
pillared clays group (PILC) 22

organic-inorganic interfaces in 23,
26

π − π stacking 503
p-nitrophenol (PNP) 53
polarization optical microscopy (POM)

595
polarization resistance method 388
poly(butylacrylate) 842
poly(butylene adipate-co-terephthalate)

(PBAT) 47
poly(dimethyldiallylammonium

chloride) 774
poly(dimethylsiloxane) (PDMS) 140,

801, 813, 815, 816
poly(ethylene glycol)(PEG) 555
poly(ethylene imine) (PEI) 697

decorated with maltose groups,
synthesis and characterization of
697, 698

poly(3-hexylthiophene) (P3HT) 247,
249–250, 253, 262, 263–265,
267–277, 280

poly(ionic liquid) (PIL)
-based hybrid materials 200, 209
carbon nanotube hybrids 200, 202
graphene hybrids 202, 204
metallic nanoparticle hybrids 204,

206
silica hybrids 206, 209

poly(L-glutamic acid) (PLGA) 554
poly-L-lysine dendrigrafts (DGLs) 895
poly(methylacrylate) (PMA) NCs 164
poly(N-isopropyl acrylamide)

(PNIPAM) 254
poly(p-phenylenevinylene) (PPV) 743

poly(propylene imine)
decorated with maltose groups,

synthesis and characterization of
697, 698

polyacrylonitrile 509
polyamidoamine (PAMAM) dendrimer

696, 896, 898, 910
polyaniline (PANI) 216, 501, 509
polybenzimidazoles 776
poly-(lactic acid)-coated MSNs

(PLA-MSN) 741, 743
polycondensation mechanism 257
polydopamine 272
poly-5-ethylidene-2-norbornene 137
polyethylene glycol (PEG) 774
polyethylene-oxide oligomers 848
polyethylenimine (PEI) 774, 896, 899,

900
polyfunctional alkoxysilanes 362
polyglutamine (polyQ) disorder 925,

934
polyhedral oligomeric silsesquioxane

(POSS) 813, 814, 816
polymer brushes 241, 243

anchoring group 244
general features 244, 247
grafting techniques 245
structural properties of 246, 247

polymer–clay nanocomposites 7
polymer dispersed TiO2, charge

separation in 903, 904
polymer exchange membrane fuel cells

(PEMFCs) 214
polymer-substrate coupling 267
polymeric materials

paramagnetic metal ion complexes
900

polymethines 731
poly-(vinyl pyrrolidone)

nanocomposites 872
polyphosphoric acid 776
polypyrrole 88, 203, 218, 509, 564
polysaccharide-based hybrids 209,

218
carbon nanotube hybrids 209, 212,

214
cellulose nanofiber 212, 214
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polysaccharide-based hybrids (contd.)
cellulose nanofibrils 209, 212
chitosan 214, 216
chitosan-SnO2-PANI ternary hybrids

216, 218
lithium titanate 212, 214
phosphorylated graphene oxide

hybrids 214, 216
reduced graphene oxide 209, 212

polysaccharides 600
allyl-methylimidazolium chloride

(AMIMCl) 602
bio-sourced polysaccharides 602
butyl-methylimidazolium chloride

(BMIMCl) 602
carbon allotropes 605
cellulose/polymer blends 609
cellulose solubility 601
chemical modification, of cellulose

602
dissolution properties and thermal

stability 601
in situ mineralization 608
matrices 89, 90
mineral nanofillers 606

polyvinyl-acetate (PVAc) 874, 877
porous aromatic frameworks (PAFs)

460
porous clay heterostructures (PCH)

26, 28
porous coordination networks 849
porous materials, 129 Xe NMR studies

852
porous skeletons and organic porogens,

organic-inorganic interfaces
between 849, 852

porous structures
organometallic comeplexes in,

encapsulation of 888, 894
post-synthetic ligand exchange (PSE)

466
potentiodynamic electrochemical

techniques 387
potentiodynamic polarization curve

(PPC) 391
powder X-ray diffraction (PXRD) 464,

475, 476

precipitated silica (PS) 153
precursors 359, 367
pressure swing adsorption (PSA) 415
propylene oxide (PO) 851
protein

collagen 599
keratin 597
silk 592

protein-based hybrids 218, 228
collagen 226, 228
nanoparticle hybrids 219, 226, 228
silk 219, 226

proton-transfer reactions 4
protonation 6
Prussian blue 85, 88, 90, 108, 679, 797
Prussian blue type nanocomposites

encapsulation 95
step-by-step approach, design 90, 95
synthesis of 90

Pseudomonas putida 52
Pt NPs 205
pulsed field gradient (PFG) 855
pulsed field gradient spin echo (PFGSE)

experiments 840–842
pulsed laser deposition (PLD) 321,

322
push-back effect 331
pyrene 734
pyrogenic silica 153
pyrolysis 220
pyronine 750
pyrroloquinoline quinone

(PQQ)-dependent glucose
dehydrogenase 771

q
quantum confinement effect 840
quantum dots (QDs) 269, 279, 845,

846
quantum mechanical approach

hyperfine nuclear interaction by
883, 884

quartz crystal micro-balance (QCM)
643

quenched molecular dynamics (qMD)
943



Index 973

r
RadiogardaseTM 103
Raman spectroscopy 504
Rashba contribution 306
RCSB Protein Data Bank (PDB) 926
redox enzyme 770
redox potentials 777
redox proteins 37
reduced graphene oxide 209, 212
reference electrode (RE) 800
regioselectivity 269
reinforcement effect 8
resistive biosensors 650
resonance Raman scattering 794
reticulo-endothelial system (RES) 730
reverse microemulsion method 732,

735
Rhodamine 6G (R6G) 738
rhodamine B 740

octadecyl ester perchlorate 14
rhodamine B isothiocyanate (RITC)

741
ribozymes 768
ring opening metathesis polymerization

(ROMP) 136, 138
root-mean-square deviation (RMSD)

927–930
root-mean-square fluctuation (RMSF)

927, 929, 930
rosemary essential oil 39

ATR-FTIR spectrum 39
half life time of 39
on SWy-1 montmorillonite 39

rotational echo adiabatic passage double
resonance (REAPDOR) 851

rotational echo double resonance
(REDOR) 843, 851

rubber NCs
mechanical properties of 163

rubrene 312, 318, 329
rubrene–metal (Al) Schottky interface

316

s
salicylate

CO2 photoreduction through TiO2
functionalization by 903

self assembly of nanoobjects (SANO)
methodology 939, 941–947,
949–952

basic hypothesis of 942, 943
future perspectives of 951, 952
interaction energies, pre-calculation

of 943, 944
molecular conformation effect 950
self-assemply patterns onto simple

surfaces, prediction of 945, 946
simulation of 944, 945
surface reconstruction effect on

self-assembly patterns 946–950
saponite 2, 9, 14, 26, 27, 38
saturation magnetization 100
scanning electrochemical microscopy

(SECM) 819
scanning electron microscope (SEM)

14, 93, 94–97, 131–133, 157, 173,
205, 207, 213, 216, 218, 223–224,
250, 259, 323, 325, 339, 384, 514,
600, 608–609, 641, 664, 666, 671

scanning probe electrochemistry 385
scanning probe microscopy (SPM)

818
scanning tunneling microscopy (STM)

818, 939, 946, 948, 949, 951
scanning vibrational electrochemical

technique (SVET) 385
Schottky diode 222
screen-printed carbon electrode (SPCE)

641
secondary structure (SS) dynamics 927
sedimentation studies 266
SEE Co Mössbauer spectrometer 712
self-assembled monolayers (SAMs)

317, 637
characteristics 638
metallic transducers

alkanethiol formation, on gold
639

assembly and structure 639–640
biomolecule immobilizations 640
characterization 640
deposition 640

non-metallic transducer
assembly and structure 649
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self-assembled monolayers (SAMs)
(contd.)

biomolecule immobilization 649
characterization 649
deposition 649

technique 241
self-assembly patterns of organic

molecules
over metal surfaces, SANO

methodology for simulating
939, 952

self-assembly reactions 87
self-healing concept 121
self-healing designs 134
self-healing interfaces

by organic and inorganic
reinforcements 134, 136

in composites 142
self-healing mechanism

capsule based 122, 123
core-shell electrospun fibers 130,

134
fiber based 126, 134
hollow glass fibers 126, 127
microencapsulation 122
microvascular networks 127, 130

self-healing systems
epoxy resin based healing reaction

138, 140
PDMS based healing reaction 140
ROMP and 136, 138
solvent based healing reactions 140,

141
vascular and capsule, chemistry

136, 142
semiconductor nanoparticles 561
sensing mechanism 202
sentinel lymph nodes (SLNs) 731
sepiolite 2, 3, 5, 8, 21, 39, 42

adsorption 13
AMPTS, treatment 34
cationic surfactants and 5
grafting reactions on 5

serpentine 1
sexythiophene 309
shape memory polymers 136
SI-KCTP 252, 254

signal-to-noise ratio (SNR) 730
silane coupling agents (SCA) 155–157
silane precursors 363
silanol groups 155
silica 206
silica-based organic–inorganic hybrid

nanomaterials, for optical
bioimaging 729

fluorescent organosilicas 743, 748
fluorescent silica nanoparticles 731

alkoxysilane-derivatized
fluorophores, covalent
immobilization of 733, 738

fluorophores, non-covalent
entrapment of 732, 733

mesoporous silica nanoparticles
739, 743

zeolites 748, 751
silica filler

surface and structure of 153, 155
silica gel 357

enzyme-doped 774
silica hybrids 206, 209
silica-rubber composites 153, 163

silica surface modification 155, 159
silica-rubber interaction

atomic force microscopy (AFM) 174
LR-NMR spectroscopy 181
microscopy and spectroscopy

investigations on 173, 183
scanning electron microscopy (SEM)

173
tapping mode AFM (TMAFM) 174
transmission electron microscopy

(TEM) 14, 15, 25, 36, 94–96,
131, 157, 164, 173–176, 213, 215,
217, 224, 255, 273, 505, 514,
521–522, 666, 671, 712, 744, 746,
783, 784, 902

silica-rubber interface 164, 183
silica surface modification 155, 159
silicon-based alkoxides 772
silk 219, 226

fibers 592
single-crystal X-ray diffraction (SCXRD)

464
single molecular devices 314, 315
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single-walled carbon nanotubes
(SWNT) 200, 202, 504, 617

sinusoidal shear deformation 160
size exclusion chromatography 926
smectites 2, 6

clays 4
phyllosilicates 4
TEM images of 25

119 Sn PFGSE NMR 842
sodium montmorillonite clay (SWy-1)

20
sol–gel materials, in biofuel cells

774–777
sol–gel method 87, 164, 174, 177, 355,

356
sol–gel monoliths, systematic

approaches 358–372
sol–gel process, evolution and

applications 357, 361
sol–gel protective coatings against

corrosion
ex situ NGIA IR RA of 801, 803
in situ electrochemical atomic force

microscopy of 819, 822
sol–gel Stöber process 731
sol–gel synthesis 772–774
sol–gel transition 28
solar cells 274, 278

additives in 275, 277
characterization 277
hole/electron transporting layer

277, 278
hybrid 274, 275

solid state NMR
structural information accessibility

using 844
solid-electrolyte interphase (SEI) 847,

848
sonication assisted dispersion 210
Sonogashira polymerization 258, 272

general features 258, 259
surface polymerization 259, 260

sorption efficiency 103
sorption isotherms 103
specific surface area, of hybrids 20
spectroelectrochemistry 795, 811, 812,

817–818

challenges to in situ measurements
795

in situ Raman 811, 818
infrared reflection-absorption 796,

811
spinal and bulbar muscular atrophy

925
spinocerebellar ataxia (SCA) 925
spin coating 372
spin crossover nanomaterials 336, 342

hybrids 342
thin films 338, 342

spin detection 307
spin dynamics 303
spin-hybridization-induced polarized

states (SHIPS) model 313
spin injection 305
spin manipulation 302
spin polarization 303, 312
spin polarized metastable de-excitation

spectroscopy (SPMDS) 332
spin relaxation 306, 307
spin transport 306, 307

morphology dependent 318, 329
spin–orbit coupling 306, 307
spin-polarized tunneling current 313
spintronics 302, 355

fabrication, from solutions 318, 319
fundamentals of 304, 309
giant and tunneling

magnetoresistance 307, 309
nanoparticles and nanofibers 325,

329
organic semiconductor thin films,

preparation methods 315, 318
single crystals and thin film

fabrication 316, 318
spin injection, transport & detection

304, 307
vacuum deposition methods 319,

325
spin-valve architecture 305
spin valve, hybrid see hybrid spin valves
spray coating 372
Stöber nanoparticles 845
Stöber–Van Blaaderen method 732
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stable free radical polymerization
(SFRP) 244

starch 42
starch-montmorillonite

bionanocomposites 53
stealth effects 37
Stern–Volmer quenching studies 259
sticky hydrogels

polysaccharide-based hydrogel
adhesives 552–556

protein-based hydrogel adhesives
554

synthetic polymer 555
Stille coupling 254, 255, 266

general features 254
surface initiated polymerization via

255
Stille polycondensation 246
Stokes–Einstein equation 842
streptavidin 771
stretchable electronics 563
string of pearls structures 153
structure-directing agents (SDAs) 463,

464
sulfasalazine 740
sulfonated poly(ether ether ketone)

(SPEEK) 776
sulforhodamine B 740
sulfosulfuron formulations 10
supercapacitors 209
superconducting quantum interference

device (SQUID) 334, 699, 700,
711

superparamagnetic iron oxides
(SPIONs) 695, 697

superparamagnetic nanostructured
materials 697

superspin 97
frustration effect 98

supporting ionic liquids (SILs) 498,
499, 508

supramolecular assembly 939, 947
surface acoustic wave (SAW) devices

651, 652
surface anchoring

via cycloaddition 271, 273

via esterification/amidification 273,
274

via Heck coupling 269, 271
surface density-of-states (SDOS) 332
surface enhanced NMR Spectroscopy

(SENS) 845, 846
surface enhanced Raman spectroscopy

(SERS) 220, 221, 228, 644, 647,
730, 816, 818

surface grafted polymers 241
surface grating networks 845
surface immobilization 254
surface initiated Kumada catalyst

transfer polycondensation
(SI-KCTP) 249, 254

surface initiated polymerization 246,
247, 256

surface plasmon resonance (SPR) 644
surface transverse waves (STW) 652
surface X-ray scattering (SXS) 793,

794
surfactant effect 23
Suzuki coupling 266

coupling reaction 272
polymerization 266

Suzuki–Miyaura coupling 256
general features 256
surface initiated polymerization via

256
Suzuki polycondensation 265
SWy-2 clay 11
synthetic hybrid biomaterials 848, 849

t
TAC composites 901, 902
Tafel equation 389
Tafel plots 390
temperature-time equivalence principle

161
templated mesoporous materials,

texture and porosity of 851,
852

tethered polymers 244
tetracyanoborate 511
tetraethoxysilicate (TEOS) 357
tetraethylorthosilicate (TEOS) 775
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(tetrakistriphenyl phosphine)-nickel
[Ni(PPh3)4] 249

tetramethoxysilicate (TMOS) 357
tetramethylorthosilicate (TMOS) 778
tetramethylrhodamine (TMR) 733
tetramethylrhodamine isothiocyanate

(TRITC) 734, 735
tetraphenylethene (TPE) 737
Texas Red (TR) 733, 741, 751
thermal analysis of hybrid materials

702
thermal gravimetric analysis (TGA) 16
thermoanalytical analysis of hybrid

materials 703, 710
thermogravimetric analysis (TGA) 465
thermoreversible Diels–Alder reaction

135
3-thiocyanatopropyltriethoxysilane

(TCPTS) 156
thiol, anchoring group 263
thionyl chloride 508
thylakoids 767, 768
TiO2

functionalization, CO2
photoreduction by 903

nanoparticles, dopamine modified,
charge trapping in 904

polymer dispersed, charge separation
in 903, 904

tissue engineering 600
tissue engineering and regenerative

medicine (TERM) 565
general hydrogel

cell encapsulation 567
drug delivery applications 567
hydrogel barriers 566
scaffold materials 566

tough hydrogels
artificial cartilage materials 568
cornea repair materials 568

titanium alkoxide sols 24
total number of turnovers (TON) 475
tough hydrogels

carbon nanotube (CNT) hydrogel
559

clay hydrogel nanocomposite 557
device integration 561, 562

energy storage devices 563–564
gelation process 540
graphene/graphene oxide hydrogel

nanocomposite 560
homogeneous hydrogels

click hydrogels 543
mechanical energy dissipation

544
radiation cross-linking 542
slide/slip-ring hydrogels 544
tetra-PEG hydrogels 543

Lake–Thomas theory 541
metallic nanoparticles 200, 223, 560,

910
microstructural defects 540
plastic deformation 536, 541, 549
semiconductor nanoparticles 561
soft machines 564–565
stretchable electronics 563
tissue engineering and regenerative

medicine 568, 569
toxic glutaraldehyde 600
transesterifications 206
transfer of population in double

resonance (TRAPDOR) 851,
852

transient radicals formation 911
transition metal ions, in hybrid

materials 888, 900
organometallic comeplexes in porous

structures, encapsulation of
888, 894

paramagnetic metal ion complexes, in
polymeric materials 900

transmission electron microscopy
(TEM) 14, 783, 784

transversal optical (TO) 798, 799, 803,
804, 809

treatment of effluents 51, 53
TRGO composites 901, 902
tri-adamantyl benzene (TAB) 944,

950, 951
tricyanomethanide 511
trimethine indocyanine 735
3-(trimethoxysilyl)-propylmethacrylate

(TPM) 181
trimethylbenzene (TMB) 912
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trinitrotoluene (TNT) 280
tris(2, 28-bipyridyl)dichlororuthenium

(II) hexahydrate (Rubpy) 732
tunneling electroresistance (TER) 343
tunneling magnetoresistance (TMR)

307, 309, 311, 343
Turkevich method 220
turnover frequency (TOF) 475
tyrosine 742

u
ultra-superparamagnetic iron oxide

(USPIO) 696
under high deformation 170
up-conversion nanoparticles (UCNPs)

680
UV-Vis absorption spectroscopy 735,

748, 794
UV-Vis spectroscopy 10, 17, 465, 504
UV-visible reflection spectroscopy 794

v
vacuum deposition methods 319, 325

hot wall epitaxy 320
matrix assisted pulsed laser

evaporation 322, 325
physical vapor transport 321
pulsed laser deposition 321, 322

vacuum swing adsorption (VSA) 416
Vallecas-Vicálvaro deposits 3
van der Waals forces 4, 166, 359, 503
van der Waals interactions 583, 592,

661, 850
Variable-Temperature X-ray Diffraction

(VTXRD) 465
vermiculites 2, 4, 8, 30
viscoelastic behavior 160, 166
Visual Molecular Dynamics (VMD)

929, 931
V2 O5 films 804
VP Si 363, 157

w
Warburg diffusion element (ZW ) 397
Warburg diffusion mechanism 399

water purification 51, 53
Wide Angle X-Ray Diffraction (WAXD)

15
WIdeline SEparation (WISE) 851
Wool fibers 597
working electrode (WE) 386, 389, 390,

393,793, 795, 797, 800, 806, 813,
815, 818–820, 822, 824, 826

Wyoming bentonite 14

x
xanthan 37
xCELLigence analysis, of hybrid

materials 721
129 Xe NMR studies, of porous materials

852
xerogel 356, 773
X-ray absorption near edge structure

spectroscopy (XANES) 476
X-ray diffraction (XRD) 4, 95, 154,

420, 504, 793, 794, 818, 851
MOFs 464, 465

X-ray magnetic circular dichroism
(XMCD) 333

X-ray photoelectron spectroscopy (XPS)
255, 256, 259, 270, 272–273, 277,
334, 336, 465, 504, 523, 640,
795

y
Yamamoto polymerization 257, 258
Yoshida effect 43

z
Zeeman operator 886
zein 41
zeolites (ZL) 748, 751

texture and porosity of 850, 851
zeolitic imidazolate frameworks (ZIFs)

460
zero field cooling-field cooling

(ZFC-FC) 712, 713, 715
zeta potential 18
zinc-air batteries 226
ZrO2 nanocrystals 841


