Index

Abrikosov flux lines 257

Abrikosov lattice 257,259

Abrikosov state  258-9, 265

AD method, see Arc-discharge (AD)
method

Aerosol flame deposition 55

a-Fe, O3 nanowires/nanorods/
nanobelts 121

a-FeOOH nanotubes 1035, 108

AgIn(WOy), nanotubes 108
Ag nanorods 116
Ag nanotubes 81
Ag,Se

nanotubes 88

nanowires 142
Ag-TCNQ nanowires 143

Ag,Te nanotubes 88
ALD, see Atomic layer deposition (ALD)

AIN nanowires/nanorods 125, 143—4
AlLO;

nanotubes 91, 96, 99

nanowires 145

78,79
108

Alumina membranes (AMs)
Aluminogermanate nanotubes
Amino acids 167

Ammonia sensing 140

o-MnO,
nanotubes 102
nanowires 140

Amphotericin B 204

AMs, see Alumina membranes (AMs)

Anion exchange reaction 166

Anion-Frenkel defects §

Anti-EGFR, see Anti-epidermal growth
factor receptor (Anti-EGFR)

Anti-epidermal growth factor receptor
(Anti-EGFR) 132

Antigens 129

Arc-discharge (AD) method 200

As-myc 173
Atomic layer deposition (ALD) 94, 96
Atom transfer radical polymerisation
(ATRP) 216
ATRP, see Atom transfer radical
polymerisation (ATRP)
Au/Ag nanorods 117
Au nanoparticles 175
Au nanorods/nanowires
in conjugates with DNA  132-3
properties and applications
silica coating procedure 130
synthesis 116-17, 127-9
Au nanotubes 79-81, 115
Au@ZnO core-shell composite 13
Azomethine ylides 195-6, 204, 215

Ball milling 10-11, 30
Barium fluoride 32
Barium titanate, see BaTiO3

BaTiO; 50
nanofibres 115
nanotubes 108, 115

Batteries, see Lithium ion batteries

BCN nanotubes 111

BC4N nanotubes 111

B-Co(OH), nanoneedles

BCS theory 246-8

Beam epitaxy 13

BET method, see
Brunauer—-Emmett-Teller (BET)
analysis

B-Ga, O3 nanostructures

BiFeO3 nanotube arrays

Bi nanotubes 115

Bi nanowires 131

Bingel-Hirsch cyclopropanation
reaction 19§, 196, 215

104

121
115

Low-Dimensional Solids
© 2010 John Wiley & Sons, Ltd.

Edited by Duncan W. Bruce, Dermot O’Hare and Richard I. Walton



288

Biofunctional molecules-LDH
hybrids 166-8

Biomimetic synthesis 92, 122

Bird-Dorn—Mukherjee equation 29

Bi,S3
nanorods/nanowires 88, 124
nanotubes 88-9

Bi,Se; nanotubes 89
Bismuth subcarbonate nanotubes 109
Bismuth telluride, see Bi; Tes

Bi2T63
nanotubes 89-90
nanowires/nanorods 125, 142
BN
nanorods 144
nanotubes 109-11, 114-15

Boehmite nanotubes 108
Brunauer—-Emmett-Teller (BET)
analysis 15-16

Calcium fluoride, nanocrystalline
films of 32-3
Calcium sulfate nanotubes 109
Campothecin (CPT) 171
Cancer cell imaging 132
Carbonate co-precipitation route 55
Carbon nanostructures 189-90, 219
cup-stacked nanotubes 209-10
nanobuds 211-12
nanohorns 210-11
nano-onions 213-16
nanotori 212-13
see also Carbon nanotubes (CNTs)
Carbon nanotubes (CNTs) 189, 219
brick-walled 216
covalent functionalisation 201-5
endohedral functionalisation 208-9
in synthesis of oxide nanotubes
78,97
noncovalent
functionalisation 205-8
production of 200-1
types 200-1
water-soluble
Catalysis  55-60
Cation-Frenkel defects 4-5
CdCl; nanotubes 113
CdO nanotubes 99
CdsP; nanotubes 113
CdS
nanorods/nanowires
142, 144
nanotubes 87-8, 99

204-5

123-4, 126,

INDEX

CdSe
nanorods/nanowires
nanotubes 87, 88, 99

CdTe
nanotubes 88
nanowires 124

CeB¢ nanowires 126

Cez@CgO 195

Cell cycle 177

Cellular uptake

CeOz
nanotubes 107-8
in solid oxide fuel cells

54-5
transport data 31, 39-41, 63

Ce(OH);3 nanotubes/nanorods 107

Ceramic oxide coatings 129

Ceria, see CeO,

Chalcogenide nanotubes 85, 86-90

Chalcogenide nanowires 123-7, 41-2

Chemical vapour deposition

(CVD) 78,200

Chlorpromazine (CPZ) 176,178

C3,H-oN,ZnSO,4 nanotubes 109

Chrysotile nanotubes 108

Clathrin-mediated endocytosis  175-9

CNTs, see Carbon nanotubes (CNTs)

Coaxial cables 113-14

Coble creep 29,43

CoFe,O4 nanotube arrays 105

Co microtubules 81

Co nanotubes 83

Conductivity, in ionic metal

oxides 7-10

CoNi nanowires 117

Contrast agents 61-2

1234

174-9

39-40,

Conversion reactions 51-2
CoO 351
CO304
in lithium ion batteries 51, 52
nanotubes 99, 105

CoP nanowires 127
Coprecipitation technique 166
Core-shell structures 13, 129-30
Correlation factor 27
CoTiO; 50
CPT, see Campothecin (CPT)
CPZ, see Chlorpromazine (CPZ)
Creep
Coble 29,43
compression 42-3
diffusional 29

in large grained ceramics 434
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measurements 21, 28-9
Nabarro-Herring 29, 43
Critical current density 259
Critical temperature 229-30, 231
CrO; nanorods 120
Cu nanotubes 83
CuO nanotubes 105
CuSe nanotubes 88
CuS nanotubes 87
Cu,S nanowires 124
Cu-TCNQ nanowires 143
CVD, see Chemical vapour deposition
(CVD)
Cycloaddition reactions 204
1,3-dipolar 195-6,215
241] 196,216
Cyclodextrin 173

D-A systems, see Donor—acceptor (D-A)
systems
Debye frequency 230
Debye-Hiickel theory 8
Debye length 8
Debye-Waller factor 18
Diborides 231
Diffusional creep 29
Diffusion measurements
Diselenide nanotubes 86
Dispersed second phase electrolytes 9
Disulfide nanotubes 86
DNA-Au nanorod conjugates  132-3
DNA-LDH nanohybrids 180-4
DNA molecular code system 180—4
DNA molecule sensing 114-15
Donor—acceptor (D-A) systems
203, 205, 207
Drug delivery 61, 168-9
see also Drug-LDH hybrids
Drug-LDH hybrids 168-70
cellular uptake pathway
174-77
controlled release
targeting effect

21-30

197,

171-3
178-9

EGFP, see Enhanced green fluorescence
protein (EGFP)
Einstein-Smoluchowski equation 21
Electrodeposition 79, 81-4
Electroless deposition 79
Electrolytes 9
Electron diffraction 17
Electron-phonon coupling 230-1
Endocytosis  175-9
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Endohedral fullerenes
metallofullerenes
molecular surgery

approach 197-200

Enhanced green fluorescence protein

(EGFP) 132-3
Enzymes, in nanohybrid
materials 167-8

Ethanol sensing 50, 138

EuO nanorods 120

EXAFS, see Extended X-ray absorption

fine structure (EXAFS)

Extended X-ray absorption fine

structure (EXAFS) 17-19, 30

190-1
191-7

Fc-SWCNTs 205
FesB nanowires 126
Fe nanotubes 83
Fenbufen 172
Fe,O3 nanotubes 103-5, 115
Fe;O4 nanotubes 105
FePO4 nanotubes 108
FePt nanowires 117
Field-effect transistors
140, 142, 197
Field Gradient (FG) NMR
experiments 24, 26
‘Fishtail effect” 266
FITC, see Fluorescein 5’-isothiocyanate

135, 136-7,

(FITC)
Fluorescein 5'-isothiocyanate
(FITC) 175-6

S-Fluorouracil (5-FU) 168,169
5-FU, see 5-Fluorouracil (5-FU)
Free-standing oxide nanotubes 96
Frenkel-Lehovec space charge
layer 8-9
Fuel cells 134
see also Solid oxide fuel cells
(SOFCs)
Fullerenes 189, 190, 191, 219
incorporation into CNTs
208-9
multilayer 213
see also Endohedral fullerenes

Gallium oxide, see Ga,03

GaN

nanotubes 91, 111

nanowires 125-6, 136, 143, 144
G3203 20

nanobelts 121

nanowires 136, 137
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GaP
nanocables 129
nanowires 135, 142, 144

GaP-GaS nanowires 130

GaQj3 nanowires 99

GaSe nanostructures 87

GaS nanostructures 87, 130

Gas sensors 10, 46-50, 138-40

GdBg nanowires 126

Ge nanowires 118-19, 129

Gene delivery 173, 204

Gene expression 132-3

Ge,Sb,Tes nanowires 142

Gel/Si core-shell nanowires

GeTe nanowires 142

Gibbs free energy 5,6,7,8

Ginzburg-Landau length 257

Gold nanostructures, see Au
nanoparticles; Au nanorods/
nanowires; Au nanotubes

Grain growth 43

Graphenes 189, 216-19

Graphite 231-2

134

Halloysite nanotubes 115-16

Hall-Petch equation 44

Hall-Petch slope 44

Haven ratio 7,23,27

H,@Cqy 199

Heterogeneous electrolytes 9

Hetero-junctions 114

High-pressure carbon oxide (HiPCO)
process 200-1

High resolution transmission electron
microscopy (HRTEM) 14,
16-17, 30

HiPCO, see High-pressure carbon oxide
(HiPCO) process

Hot-pressing 13

HRTEM, see High resolution
transmission electron microscopy
(HRTEM)

Hydrocarbon sensing 46, 138-9

Hydrogen sensing 46, 49, 134, 138

Hydrothermal methods 13

Hydroxyapatite nanotubes

Hyperthermia 61

108

Ibuprofen 164,171,172
IGC, see Inert gas condensation (IGC)
InAs/InP nanowires 142

InAs;_.P, nanowires 126
Indium-tin oxide (ITO) 107,121

INDEX
Inert gas condensation (IGC) 11-12,
16-17

In,Ge, O~ nanotubes 108
InN nanowires 125, 126
In203

nanotubes 105

nanowires 129, 136, 139-40
In(OH)3 nanotubes 108
InOOH nanotubes 105
InP nanowires 126, 135

Intercalation reaction 163—4

Inter-granular cavitation 43

Inter-plasmon coupling 127

InVO,4 nanotubes 108

Tonic conductivity measurements 21,
26-8

IPR, see Isolated pentagon rule (IPR)

IrO; nanorods 120

Isolated pentagon rule (IPR)
193, 194

Isothermal titration calorimetry 127

ITO, see Indium-tin oxide (ITO)

192,

Kirkendall effect 99,107, 108
KNbOj3 nanowires 122
Kroger—Vink notation 5

Laz@C80
LaBg nanowires
Lanreotide 92
Larmor frequency 24, 26
Lasers 33,116,137, 144
Lag sSrg sCoO3 nanotubes

195,197
126

108

Lag 47519 33MnO3 nanowires 137
Layer-by-layer technique 127, 130
Layered double hydroxides
(LDHs) 164
biofunctional molecules-LDH
hybrids 166-8
biomedical applications 164,
168-79
for DNA molecular code
system 180-4
structure and properties 165-6

synthesis 166
see also Drug-LDH hybrids
LDHs, see Layered double hydroxides
(LDHs)

LiCoO; nanotubes 115

Light-emitting diodes 138, 144
LiMIl204

nanotubes 115

nanowires 115
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LiNbO; 17, 334
nanowires 122

LiNijy §Co¢.»O, nanotubes 115

LixNiz(MOO4)3 53

Lithium ion batteries
140

Lithium niobate, see LINbO3

Li,TisOy, 54

Lithography techniques 116, 131

LMWH, see Low molecular weight
heparin (LMWH)

Low molecular weight heparin
(LMWH) 169-71

50-4, 115, 135,

Magic-angle spinning nuclear magnetic
resonance (MAS-NMR) 20
Magnesium diboride, see MgB,
Magnetic nanoparticles 44-5
Magnetic pulsed compaction 13
Magnetic resonance imaging
(MRI) 61-2,197
MAS-NMR, see Magic-angle spinning
nuclear magnetic resonance
(MAS-NMR)
McMillan’s formula 229
Meissner state 257
Memory storage 142
Mercury 134
Metal-boron nanotubes
Metallofullerenes 191-7
Metal-organic vapour phase epitaxy
(MOVPE) 130
Metal oxides 1-4
biomedical applications
catalysis and adsorption
applications 55-60, 63
characterisation of
microstructure
30-1, 62
conductivity 9-10
fuel cells applications
gas sensors applications
interfaces 3, 16-20, 62
lithium ion batteries
applications  50-4
magnetic properties 44-5
mechanical properties 42—4
nanotubes 78, 91-109
nanowires 119-22, 135-41
oxygen deficient 9-10
particle size and dispersion 13-16
point defects 4-9
preparation 10-13

84-5

60-2

16-20,

54-5, 64
46-50
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transport  20-30, 31-42,
634
types 4
Metal-oxide semiconductor field-effect

transistor (MOSFET) 135

Methotrexate (MTX) 168-9,177,
204-5
Mg, _,Al B, 235
flux line properties 267-71

preparation of 236,238-43
resistivity 276
MgBZ

aluminium-substituted 236,
238-43, 246, 266-71,275-7

anisotropy 254-$, 260

boron isotope effect 246-7

carbon-substituted 236, 244-5, 246,
271-6,277

critical temperature 230-1

crystal structure  231-2

electronic band structure 232-5

electron-phonon coupling  230-1,
250

flux line properties 259-66,275-8

magnetic properties 2526

preparation of polycrystalline

form 236-45
preparation of single crystal
form 245-7

resistivity measurements 250-6
role of substitutions 235,244,275-6
superconducting transition
temperature 249-50
two-band superconductivity 275-8
two energy gaps 248-9
Mg(B;_,C,), 244-5,271
MgB, ,C, 23§5,236,244,274
MgO 13,44, 53,56-7, 60, 237
nanostructures 120
nanotubes 105
Micro-contact printing (u-CP) 96
MNNG/HOS cells 175-7
MnO, nanoneedles/nanorods 121
Mn,P,S¢ nanotubes 90
Mn-V-0O nanotubes 102
Molecular surgery 197-200
Molybdenum nitride nanotubes 113
Molybdenum oxide 49
Molybdenum sufide, see MoS;
nanotubes
MOSFET, see Metal-oxide
semiconductor field-effect
transistor (MOSFET)
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MoS; nanotubes 77,78, 115

Mossbauer spectroscopy (MS) 21,
29-30

Motional line narrowing 25

MOVPE, see Metal-organic vapour
phase epitaxy (MOVPE)

MRI, see Magnetic resonance imaging
(MRI)

MS, see Mossbauer spectroscopy (MS)

MTX, see Methotrexate (MTX)

Multilayered structures, see Onion
structures

Multi-walled carbon nanotubes
(MWCNTs) 200

MWCNTs, see Multi-walled carbon
nanotubes (MWCNTSs)

Nabarro-Herring creep 29, 43
Nano DNA Barcode System 180
Nanocapacitors 137
Nanohybrids 163-4
Nanomaterials 1-2
Nanorotors 133-4, 140-1
Nanotechnology 1, 164, 184
Nanotube-nanoparticle
composites 114
Nanotube-nanowire composites 114
Nanotubes 77-8
applications 115-16
functionalisation and
solubilisation 114-15
properties 115-16
single-walled 146
synthesis 78-114
see also Carbon nanotubes (CNTs)
Nanowire-polymer
nanocomposites
Nanowires
functionalisation 127-30
metal and elemental 116-19, 130-5
metal chalcogenide 141-2
metal oxide 119-22, 135-41
metal pnictide 142-4
properties and applications
self-assembly  127-30
synthesis 116-27
NbSe3 nanowires/nanoribbons 127
Nbs3Sn 271
Nernst-Einstein equation 7, 26-7, 38,
64
Nickel hexacyanoferrate
nanotubes 109
NiCl, nanotubes 113

144-5

130-45

INDEX

NiCon4 52-3

Ni microtubules 81-3

Ni nanotubes 82, 83

Ni nanowires 82, 133

Niobate-based nanotubes 108

NiO nanotubes 105

NiPO, nanotubes 108

Nitrogen oxide sensing 139-40

NMR spectroscopy, see Nuclear
magnetic resonance (NMR)
spectroscopy

NT-BT (nanotechnology-biotechnology)
convergence 164, 184

NT-BT-IT (nanotechnology-
biotechnology-information
technology) convergence 164,184

Nuclear magnetic resonance (NMR)
spectroscopy 17, 20, 21, 24-7

Oligonucleotide hybridisation 127
Onion structures 13
see also Carbon nanostructures
Optical trapping 141
Organic charge-transfer complexes
nanowires 143
Oxygen plasma treatment 91

PA, see Peptide-amphiphile (PA)
nanofibres

PAH, see Polycyclic aromatic
hydrocarbons (PAH)

PANI/CNT composites 207

PbSe nanowires 124

PbS nanowires 124, 130

PbTe nanorods 124

PbTiO3; 108

PCR, see Polymerase chain reaction
(PCR)

Pd nanotubes 81

Pd nanowires 134

Peak effect 262, 264-6,269-75,277

Penetration profile 22

Peptide-amphiphile (PA) nanofibres 91

Phase-memory devices 141-2

Photocatalysis 57, 59-60

Photodetectors 137

Photothermal therapy 132

Point defects 4-9

Polycyclic aromatic hydrocarbons
(PAH) 216

Polymerase chain reaction (PCR) 184

Polymers

complexes with CNTs  206-7
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nanowire-polymer
composites 144-5
Polyol reduction method 117
Porphyrins 207-8
Positron annihilation spectroscopy 17
Potassium niobate, see KNbO3
nanowires
Prato’s methodology 204-5
Prazosin 173
Preferential etching strategy 99
Pt nanotubes 81
Pt nanowires 117,137
Pulsed-field gradient (PFG) method 26
Pulsed laser deposition 13
Pulse heating 49
Pyrene derivatives 205-6
PZT nanowires 122

QENS, see Quasi-elastic neutron
scattering (QENS)
Quantisation effects 60
Quantum dot devices 2
Quasi-elastic neutron scattering
(QENS) 21,29-30

Reactive ion etching (RIE) 79-80
Reconstruction method 166
Relaxation time NMR
experiments 24-6
RIE, see Reactive ion etching (RIE)
Ring-opening polymerisation
(ROP) 216
Rocking chair cells 51
ROP, see Ring-opening polymerisation
(ROP)
RuO,/TiO, core shell nanowires 13

SAXS, see Small angle X-ray scattering
(SAXS)

SbPS4_,.Se nanotubes 113
Sb,S; nanotubes 90
Sb,Tes; nanowires 142

Scherrer relation 14

Schottky defects 4-5
SC3N@C70 193-4
ScsN@Cgy 192,195, 196, 197

Secondary ion mass spectrometry
(SIMS) 22-3,38

Seed-mediated surfactant method 116,
117

Semiconductivity, in metal
oxides 9-10

Se nanotubes 83, 86
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Se nanowires/nanobelts 118
SET transistors, see Single-electron
tunnelling (SET) transistors
SiC
nanotubes 113,129
nanowires 113,129, 145
SiC/SiO; core-shell nanocable
Silica, see SiO,
Silicon carbonitride nanotubes 113
Silicon oxycarbide nanotubes 113
Silver nanostructures, see Ag nanorods;
Ag nanotubes
SIMS, see Secondary ion mass
spectrometry (SIMS)
Si nanowires 118, 134-5
Single-electron tunnelling (SET)
transistors 135
Single-walled carbon nanotubes
(SWCNTs) 49,200, 201
Si3Ny4 nanotubes 113
SiO,
nanoparticles 175
nanotubes 91-3, 99, 115
nanowires 129, 133
SiO, nanowires 119
Small angle X-ray scattering (SAXS) 14
SNAP technique, see Superlattice
nanowire pattern transfer (SNAP)
technique
SI’IOZ
as gas sensing material
conductivity 9-10
nanobelts 140
nanotubes 105, 106
nanowires/nanorods 123, 140
SOFCs, see Solid oxide fuel cells (SOFCs)
Solar cells 57-8, 116, 135, 140, 218
Sol-gel method 12, 16, 30
Solid oxide fuel cells (SOFCs) 54-5, 64
Space-charge layer 8-9, 10, 32-3
Spark plasma sintering 13
Spectroscopy
Mossbauer (MS) 21, 29-30
nuclear magnetic resonance
(NMR) 17, 20, 21, 24-7
positron annihilation 17
X-ray absorption (XAS) 52
Spin-coating methods 13
Spin-echo 26
SPIO, see Superparamagnetic iron oxide
(SPIO)
Spray pyrolysis 12
SrAl,O4 nanotubes

113

46-9

108
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Superconductors
critical temperature 229-30
isotope effect 246-7
role of substitutions 235

type Il  252,254,256-9,266-7
see also MgB,
Super-hardness 2
Superlattice nanowire pattern transfer
(SNAP) technique 134
Superparamagnetic iron oxide
(SPIO) 45, 60-2
Superparamagnetism  44-5
Superplasticity 2-3, 42-3
Surface area measurements
SWCNT-ODA 201
SWCNT-PmPV complex 206
SWCNTs, see Single-walled carbon
nanotubes (SWCNTs)

14, 15-16

SWCNTs-1“fullerene materials  202-3
TEM, see Transmission electron
microscopy (TEM)
Templates
in synthesis of nanotubes 78, 84, 91
in synthesis of nanowires 117-18

Te nanotubes 85

Te nanowires 118

Tf, see Transferrin (Tf)

ThO, nanotubes 108

TiC nanotubes 113

Tin oxide, see SnO,

TiO, 20,31,42, 54, 56
applications 42, 57-9, 116
nanotubes 94-7, 115, 116
nanowires/nanorods 120, 139, 140

TiS, nanotubes 115

Titania, see TiO,

TNT method, see Trimetallic nitride

template (TNT) method
Tracer diffusion 21-4
Transferrin (Tf) 176
Transmission electron microscopy
(TEM) 14, 16

Trimetallic nitride template (TNT)
method 192

TTF-SWCNTSs donor-acceptor
systems 203

Tungsten oxide, see WO3

Tungsten sulfide nanotubes 77, 78

INDEX

Urchin-like nanostructures 102
Urea-combustion technique 55

Vanadium oxides 99-102, 120
Vapour phase reactions 118
Vegard’s law 239

Vickers hardness 44

VLS mechanism 118
V,05-#nH,0 nanotubes 102

Volume diffusion coefficient 23
Vortex lines, see Abrikosov flux lines

Williamson-Hall plot 15
WO;
as gas sensing material 49-50,
138-9
nanotubes
nanowires
139-40
WO;3-H,O nanotubes

105
122,129,

108

XAS, see X-ray absorption spectroscopy

(XAS)
X-ray absorption spectroscopy
(XAS) 52

X-ray diffraction (XRD) 14-15, 16
XRD, see X-ray diffraction (XRD)
YBa,CuysOg nanowires 122
Y;N@Cgy 196,197

Y,0O3 nanotubes 107

Zener pinning  12-13, 40
Zirconia, see ZrO,
ZnAl,O4 nanotubes 108
ZnCr,0O4 nanotubes 99
ZnO nanostructures 119-20, 135,
137-40, 144
nanotubes 97-9, 119, 120, 138
Zn3P, nanotubes 113
ZnSe nanostructures
ZnS nanostructures
126, 142
ZrCr,O4 nanotubes
ZrQ, 5-7,19,20
applications 35, 54-5
nanotubes 91, 96, 107
transport data 31, 35-9, 63
ZrTiO3 nanotubes 108

124
87,91, 99, 124,

108















