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active layers   159, 170, 242, 253
active materials   3, 5, 13, 34, 39, 58, 

125, 139–142, 144–146, 159, 
164, 208, 242, 247, 291

   electrodeposited   140
   isolation of   164, 247
   Sn/Ni   141
active particles   192, 204, 275, 287
active phase   163, 165, 185, 186, 

246, 248, 268, 269
additives   163, 246
   reduced   74
AFM see atomic force microscopy
agglomerates   77, 185, 268
   large   193, 276
   very dense   194, 277
agglomeration   182, 265
   serious   193, 276
alloy anodes   191, 194, 274, 277
alloy electrode   154, 155, 157–159, 

161, 163, 165, 167, 169, 171, 
173–175, 177, 179, 237, 238, 
240–242, 244, 256–258

   commercialized   158, 241
alloying   11, 18, 41, 110, 127, 151, 

162, 166, 185, 214–218, 224, 
232, 236, 297–301, 315

   anodes   88, 103
   elements   184, 267
   mechanical   164, 165, 247, 248
alloy systems   159, 162, 242, 245
   representative   160, 243
ambient temperature   73, 76, 214, 

216, 217, 232, 236, 297, 299, 
300, 315, 319

amorphous films   84, 87, 91, 99, 
102, 106, 202, 285

anisotropic expansion   27, 29–31, 
90, 105

anodes
   alloy-based   184, 267
   carbon-based   155, 238
   conventional carbon   69, 70
   graphite carbon   202, 285
   lithiated carbon   326
   low-voltage   216, 299
   nano-alloy   156, 239
atomic force microscopy (AFM)   

39, 140
axial orientation   25, 28–31

ball-milling   111, 164, 189, 247, 
272

battery system   156, 157, 169, 239, 
240, 252

BET see Brunauer-Emmett-Teller
binary system   162, 224, 225, 228, 

231, 245, 307, 308, 311, 314
binders   4, 5, 13, 54, 56, 58, 59, 78, 

131, 205, 288
bond distortion   193, 276
borosilicate micro-fiber  187

capacity densities   158–160, 170, 
241–243, 253

capacity difference   235, 318
capacity retention   51, 60, 91, 106, 

161, 170–172, 185, 192, 244, 
253–255, 268, 275

carbonaceous anode   158
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   new   155, 158, 238, 241
carbonaceous materials   186
carbon black (CB)   56
carbon coating   55–57, 204, 287
carbon cores   42, 49
carbonization   42, 56
carbon matrix   208, 291
carbon nanofiber   47
carbon nanotubes   204, 287
carboxymethylcellulose (CMC)   3, 

56, 57
catalysts   6, 17, 55
cathode materials   141, 184, 

227–252, 259–300, 314, 
376, 419  

CB see carbon black
Celgard microporous separator   

217, 300
cell
   bag   8
   beaker   11, 12, 15
   coffee bag pouch   8
   coin-type   158, 171, 241, 254
   conventional   23, 31
   fuel   151
   half   44, 202, 285
   high temperature   183, 266
   primary   157, 240
   prismatic   170, 253
   solid-state   90, 105
   stainless coin   216, 299
Century COE Program   151
charge
   differential   9
   elemental   77
   first   18, 19, 34, 35, 38, 58, 114, 

115, 122, 125, 126, 134, 219, 
302

   hour   14, 78
   second   38, 39, 125
   tenth   131, 132
charge capacity   14, 85, 100, 218, 

220, 221, 223, 226, 229, 301, 
303, 304, 306, 309, 312

charge-discharge   142, 149, 150
charge/discharge, cycles   138, 157, 

162, 166, 240, 245, 249
charge potentials   17
charge saturation   130
charge storage   5
charge-transfer   45
charging curve   205, 288
charging processes   129, 155, 238
   initial   159, 163, 165, 168, 242, 

246, 248, 251
charging rates   163, 246
charging voltage   198, 201, 205, 

206, 281, 284, 288, 289
chemical bonds   193, 233, 276, 316
Chemical precipitation   165, 248
chemical vapor deposition   6, 56, 

74, 204, 205, 287, 288
chemical vapor deposition (CVD)
chi-square quality   131
circuit
   electric   327
   open   145
CMC see carboxymethylcellulose
CNano   56
CNF films   60
CNF nanofiber films   61
CNF networks   60
CNFs
   bare   61
   dispersed   60
CNF-SiNW nanocomposites   60, 61
CNLS see complex nonlinear 

least-squares
CNT see conductive carbon 

nanotube
CNT backbone   51
CNTs, coiled   204, 287
CNT sponge   51, 52
coaxial structure   51, 52
coffee bag cell   8, 12
cohesive film   39
columbic efficiency   78, 85, 100, 

116, 197, 208, 280, 291
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   high   197, 199, 219, 280, 282, 302
   initial   116
   low   80, 95, 205, 288
   stable   116
commercialization   70, 154, 155, 

159, 237, 238, 242
commercial Li-ion batteries   183, 

266, 332
Commercial SiNPs   53
complex nonlinear least-squares 

(CNLS)   132, 133
components
   decomposable   202, 204, 285, 

287
   electrical   131
   passive   132
composite electrodes   54, 56, 59, 

159, 185, 242, 268
composite film   13
composite Si/Cu structure   31
composition
   bath   112, 125
   chemical   157, 240
   molecular   35
   slurry   56
conditions
   equilibrium   326
   gentle cycling   87, 102
   imaging   23
   quasi-equilibrium   9
   slow-charge   329
   stirring   194, 277
   synthetic   330, 332
conducting additives   5
conducting agent   57
conducting polymers   56
conductive carbon nanotube (CNT)   

51, 52, 58, 59, 204, 205, 287, 
288

conductivity   56, 168, 171, 251, 
254

   better   166, 171, 249, 254
   good   59
   inferior   166, 249

   lower   166, 249
confinement   216, 299
confinement effect   335
constant phase element (CPE)   131
constraining layer   46
   mechanical   43
contact interface   139–141
contiguous films   84, 99
continuous channels   189, 272
core-shell nanostructures   49
core-shell nanowire structures   47
coulombic efficiency   11, 12, 14, 15
   low   42
   poor   12
CPE see constant phase element
CPE exponent   132
crack formation   28, 148
C-rate   15, 217, 222, 228, 300, 305, 

311
crystalline phases   11, 17, 82, 88, 

97, 103
   transient   3
crystalline Si core   25, 47
crystalline Si grains   19
crystalline Si nanopillars   28
crystalline Si nanostructures   25, 

28
crystallinity   56, 122, 186, 187, 

269, 270
crystallite   78, 168, 251, 331
crystallographic orientation   25, 

26, 29
   axial   26, 27
crystallographic phase   82, 97
crystallographic structures   72
crystallography   25, 26
crystals   6, 23, 24, 74
   large metallic host   74
   lyotropic liquid   112, 147
   metastable Sn-Ni alloy   123
crystal structure   71, 215, 298
crystal-structure transformations   

144
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current collector   1, 3–5, 7, 15, 
16, 20, 22, 26, 39, 56, 57, 59, 
60, 132, 159, 164–166, 242, 
247–249

current density   112, 114, 115, 117, 
120–122, 124, 126, 128–130, 
136, 137, 143, 148–150, 161, 
169, 244, 252, 328

   high-charge   144
current peaks   9, 214, 217, 236, 

297, 300, 319
CV see cyclic voltammogram
CV curve   9
CVD see chemical vapor deposition
CV measurement   9
CV peaks   228, 311
CV profiles   217, 229, 236, 300, 

312, 319
cyclability   111, 116
   better   14
   excellent   326
   good   116
   high   111
   improved   111
   insufficient long-term   58
   poor   113
cycle capacity   218–224, 226, 

228–230, 234, 301–307, 309, 
311–313, 317

cycle durability   149
cycle efficiency   157, 220, 222, 240, 

303, 305
cycle index   220, 221, 223, 226, 

229, 230, 303, 304, 306, 309, 
312, 313

cycle life   58, 60, 74, 87, 88, 102, 
103, 141, 157, 160, 171, 172, 
215, 216, 240, 243, 254, 255, 
298, 299

   better   159, 242
   enhanced   74
   extended   216, 299
   good   159, 242
   improved   74

   long   158, 241
   poor   83, 98, 184, 267
   reliable   158, 241
   short   151
cycle life plots   87, 102
cycle number   45, 50, 78, 79, 117, 

136, 149, 155, 161, 169, 172, 
173, 190, 238, 244, 252, 255, 
256

cycle number profile   136
cycle performance   116, 121, 123, 

137, 155, 157, 159, 161–166, 
171–173, 238, 240, 242, 
244–249, 254–256

   better   159, 242
   lower   155, 162, 238, 245
   poor   163, 246
   stable   166, 168, 171, 249, 251, 

254
cycle properties   150, 151
cyclic performance   197, 201, 204, 

206, 280, 284, 287, 289
   best   204, 287
   better   192, 275
   excellent   186, 197, 269, 280
   good   196, 279
   improved   185, 268
   poor   191, 204, 274, 287
   very poor   188, 271
cyclic voltammetry   8, 50, 217, 300
cyclic voltammogram (CV)   8, 9, 

114, 214, 217–219, 228, 236, 
297, 300–302, 311, 319

dark-field image   24
defect generation   75
defects   90, 105, 182, 265
   electrode crystal structure   216, 

299
   planar   88, 103
   structural   335
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defects confinement   216, 299
deflection   142, 143, 145, 146
deflection profile   142, 144–146
deflection response   142
deformation   31
   mechanical   27
delithiation   3, 11, 20, 21, 23, 24, 

31, 41, 43, 71, 125, 145, 146, 
194, 196, 198, 224, 307

delithiation process   140, 145
delithiation reactions   22
differential capacity curves   10, 11
differential capacity plot   85, 86, 

100, 101
diffraction patterns   23, 84, 99
diffractions   147
diffusion   23, 28, 75, 76, 234, 317
   fast   145
   homogeneous   132
   radial   25
   solid-state   75, 129, 131
   various   328
diffusion coefficient   133, 328
diffusion dimensionality   329, 330
diffusion element   45
diffusion equation   325–327, 329
   empirical   73
diffusion impedance   129
diffusion lengths   75, 76, 215, 298
   long   329
diffusion pathways   75, 133
diffusion rate   73
diffusion region   130
diffusion resistance   121
diffusivity   76
digital cameras   154, 237
distribution   17, 35, 334
   core-shell phase   17
   distorted angular bond   193, 276
   narrow   333
   narrow size   334
   observed pore size   32
   uniform particle-size   334

EELS see electron energy-loss 
spectroscopy

EIS see electrochemical impedance 
spectroscopy

EIS measurements   44
elastic matrix   208, 291
electric vehicle application   156, 

239
electric vehicles   154, 156, 158, 

237, 239, 241
   hybrid   69, 326
electric vehicles applications   215, 

298
electrochemical impedance 

spectroscopy (EIS)   44, 45, 
131

electrochemical lithiation   72, 83, 
86, 98, 101, 193, 276

electrochemical lithiation/
delithiation   214, 297

electrochemical measurements   8, 
9, 11, 13, 15

electrochemical performance   78, 
79, 81, 83, 85, 87, 96, 98, 
100, 102

electrochemical performance of 
silicon nanoparticles   274

electrochemical plating   165, 248
electrochemical potential 

spectroscopy (EPS)   9–11
electro-chemical window   183, 266
electrode architecture   13, 54
electrode bulk   132
electrode composition   142
electrode crystallinity   122
electrode deflection profile   145
electrode degradation   113
electrode fades   185, 268
electrode failure   125
electrode film thickness   133
electrode kinetics   42
electrode layer   204, 287
electrode nanopores   234, 317
electrodeposited film   139, 142
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electrodes   2–4, 7, 8, 34, 35, 56–58, 
74–76, 78, 84–88, 99–103, 
113–117, 122–138, 140–147, 
159–161, 202–204, 242–244, 
285–287

   aged   138
   as-deposited   134, 146
   battery   31
   conventional silicon powder   168, 

251
   conversion   74
   copper-based nanofilm   222, 305
   counter   22, 78, 147
   cycled   204, 287
   electrical storage   62
   expanded   137
   high-capacity   69
   host   75, 326, 327
   improved   215, 298
   inner   121
   lithiated CBO   202, 285
   metal nanofilm   216, 299
   nanocrystalline   82, 97
   nanostructured   3, 15
   porous   138
   silicon powder   166, 249
   tin-base   168, 251
   vacuum-deposited   159, 242
electrode stability   216, 299
electrolyte   5, 11–13, 21–23, 34, 

35, 41–43, 45, 125, 126, 161, 
168–171, 173, 174, 216, 217, 
244, 251–254, 256, 257, 299, 
300

   ionic liquid   22, 32
   organic   34, 123, 155, 158, 160, 

238, 241, 243
   solid oxide fuel cell   335
   solid-state   31
electrolyte- electrode 

heterointerface   326
electrolyte materials   215, 298
electromotive force   199, 282
electron diffraction   89, 104, 122

electron energy-loss spectroscopy 
(EELS)   88, 103

electron flux   55, 58
electronic devices   7, 151, 326
   portable   111, 151
electronic extension   132
electronic industries   166, 249
electronic insulation   132
electronic interparticle contact   

160, 243
elemental mapping   88, 103
energy density   2, 60, 91, 106, 170, 

182, 207, 215, 253, 265, 290, 
298, 328

   greatest   70
   high   70, 155, 238
   higher   183, 266
   highest   111
   lower   72
   volumetric   2
EPS see electrochemical potential 

spectroscopy

FE-SEM see field emission scanning 
electron microscope

field-effect transistors   7
field emission scanning electron 

microscope   114
film   5, 13, 34, 37–39, 47, 58, 60, 

86, 87, 101, 102, 115, 118, 
120, 123, 124, 128, 202

film mass   217, 300
film separator   202, 285
film thickness   3, 123, 130, 234, 

236, 317, 319
first cycle discharge   232, 315
first discharge capacity   217, 300
fracture   4, 5, 28, 29, 31, 42, 75
fractured pillars   28, 29
fracture locations   29, 30
fracture properties   28, 29
fracture toughness   75
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frequencies   130, 131, 133
   phonon vibration   335
Fujifilm Celltech   159, 242
Fuji Film Co.   111, 186, 269

galvanostatic   12, 44, 236, 319
galvanostatic charge   214, 217, 

228, 297, 300, 311
galvanostatic cycle profile   218, 

219, 221–223, 225, 229, 301, 
302, 304–306, 308, 312

galvanostatic cycling   11, 16
   data   56
   performance   49
   results   12, 46
   test   123, 125
galvanostatic measurements   14
galvanostatic mode   205, 236, 288, 

319
galvanostatic pulses   44
galvanostatic voltage curves   42
Gibbs phase rule   79
Global Climate and Energy Project   

62
Global COE Program   151
gradients   75
grain boundaries   75, 84, 88, 99, 

103, 214, 215, 233–235, 297, 
298, 316–318

grains boundary structure   233, 
316

grain size   115, 198, 281
graphite   1, 2, 13, 14, 34, 58, 70, 

73, 155, 158–161, 168, 169, 
171, 183, 198, 238, 241–244, 
251, 252

graphite-base anode   170, 253
graphite carbons   183, 266
graphite electrodes   34, 35, 39, 

156, 170, 239, 253
   conventional   168, 251
   lithiated   202, 285

graphite system   168, 170, 171, 
251, 253, 254

gravimetric capacity   60, 70

half-cells assembly   217, 300
hard carbon spherules (HCS)   196, 

197, 203, 205, 279, 280, 286, 
288

HCS see hard carbon spherules
High-Capacity Anode Materials   

112, 114, 116, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 
136

high-energy ball milling   56
high-power Li-ion batteries   207, 

290
high-resolution TEM (HRTEM)   17, 

19, 61, 189, 193, 272, 276
high-resolution XPS   39
high-voltage plateau   126–128
HRTEM see high-resolution TEM
hydrothermal method   199, 200, 

282, 283, 325, 332–336

ICP see inductively coupled plasma
impedance   46, 73, 130, 132, 133, 

138
   complex   130
   low reaction   171, 254
impedance spectra   129–132
impedance spectroscopy   62
impedance spectrum   131
implantable medical devices   91, 

106
In-based nanofilm electrode   229, 

312
inductively coupled plasma (ICP)   

112
infrared absorption spectroscopy   

157, 240
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insertion capacitance   131, 132
insertion capacity   184, 267
insertion compounds   5
insertion distances   5
insertion electrodes   130
interface   17, 35, 39, 54, 56, 60, 61, 

131, 141, 160, 171, 243, 254
   electrode/electrolyte   131
   solid electrolyte   131
   static   42
   unstable   43
intermetallic compounds   162, 164, 

245, 247
irreversibility   159, 161, 166, 200, 

242, 244, 249, 283
irreversible capacity   81, 96, 111, 

236, 319
   abnormal high-voltage   127
   first-cycle   87, 102
   high   78
   high initial   111
   large   72, 82, 97
irreversible capacity losses   12, 34, 

57, 60, 233, 234, 316, 317
irreversible trapping   182, 265

kinetic limitations   9
kinetics   75, 76, 83, 98, 236, 319
   rapid   75
   slow   73, 83, 88, 98, 103
kinetics effect   227, 310

layer   8, 35, 37, 73, 185, 201, 202, 
268, 284, 285

   charge-storage   50
   constraining surface   42
   dense Si   193, 276
   inorganic   35
   insulating   54
   mechanical clamping   42

   passivating   202, 285
   passivating surface   35
   thin contamination   72
LIBs see Lithium-ion batteries
Li storage   186, 215, 233, 236, 269, 

298, 316, 319
   extra   200, 283
   reversible   232, 315
LiTFSI see lithium bis 

(trifluoromethylsulfonyl) 
imide

lithiated phases   19, 71, 72, 80, 95
lithiated SiNPS   193, 276
lithiated SiNWs   19, 20, 193, 276
lithiation   9–11, 16, 17, 20–32, 

41–43, 73–75, 79, 80, 82, 
83, 86, 88–90, 97, 98, 101, 
103–105, 139, 140, 226, 227, 
309, 310

   complete   72
   first   20, 226, 234, 309, 317
   full   57, 125, 189, 272
   gradual   144
   incomplete   146
   preferential   27, 29
   two-phase   28
lithiation process   20, 24, 25, 

144–146
   initial   145
   two-phase   27
lithiation reactions   47, 119
lithium
   active   208, 291
   compounds of   183, 266
   dead   157, 240
   elemental   156, 239
   higher diffusivity of   82, 97
   high ionic state of   186, 269
   inserted   196, 200, 279, 283
lithium alloy anodes   70, 74, 155, 

158, 164, 166, 173, 238, 241, 
247, 249, 256

lithium alloy electrodes   70, 
158–162, 164–166, 168, 170, 
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172, 241–245, 247–249, 251, 
253, 255

lithium alloys   72, 155, 159, 160, 
164, 238, 242, 243, 247

   composite   159, 242
   conventional   161, 244
   nanophase   76
lithium alloy systems   156, 158, 

160, 162, 173, 239, 241, 243, 
245, 256

lithium anodes   70, 71, 110
lithium atoms   71, 81, 82, 96, 97, 

155, 184, 238, 267
lithium bis 

(trifluoromethylsulfonyl) 
imide (LiTFSI)   22

lithium cell   75, 90, 105, 188, 195, 
271, 278

   next-generation   91, 106
lithium densities   69, 70
lithium deposition   156, 239
lithium diffusion   75, 76
lithium insertion   79, 81, 86, 96, 

101, 163, 185, 195, 199, 246, 
268, 278, 282

   first   81, 96
   initial   163, 246
   larger   162, 245
lithium-ion batteries (LIBs)   1, 66, 

69, 110, 154–156, 173, 174, 
182, 214, 215, 237–239, 256, 
257, 265, 297, 298, 325

lithium metal   70, 71, 155, 157, 
183, 238, 240, 266

   deposit   170, 253
   pure   70
lithium metal electrode   155, 157, 

238, 240
local structure evolution   196, 279

materials
   amorphous shell   47

   anode-active   186, 269
   antireflection   7
   battery   55, 183, 266
   brittle   73, 74
   composite   185, 186, 268, 269
   conductive   166, 249
   nanocrystalline   84, 86, 99, 101, 

332, 335
   nanorod   4
   nanoscale   70, 74–76, 90, 105
   nanosized   185, 186, 193, 268, 

269, 276
   photoelectrochemical   7
   single-phase   195, 278
matrix   111, 185, 268
   amorphous Li2O   189, 272
   buffering   185, 268
   carbonaceous   186, 269
   composite   163, 164, 246, 247
   ductile Sn   194, 277
   inactive   185, 268
   inert Li2O   185, 268
metal nanofilms   214, 215, 217, 

219, 221, 223, 225, 227, 229, 
231, 233, 235, 236, 297, 298, 
300, 316, 318–320

metastable phase   113, 117–121
microstructures   201, 204, 284, 

287
miniaturization   90, 105

nanocrystalline silicon   78–80, 82, 
86, 87, 95, 97, 101, 102

nanoelectrochemistry   90, 105
nanoscale electrodes   69, 70, 74, 

75, 87, 102
nanoscale silicon electrodes   88, 

103
nanosized alloy anodes   191, 192, 

194, 196, 274, 275, 277, 279
native oxide   40–42, 54, 55
native oxide layer   7, 72
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overpotentials   205, 288
oxidation   17, 21, 217, 229, 300, 

312
   environmental   22
oxide   182, 265
   chromium-based   202, 285
   composite   267
   lithium cobalt   155, 156, 238, 239
   native surface   82, 97

passivation layer   80, 95
   contiguous   80, 95
peak intensity   20, 21, 89, 104, 119, 

120
peaks
   anodic   114
   cathodic   227, 310
   crystalline   18
   diffracting   17
   sharp   82, 84, 97, 99
PEEK see polyaryletheretherketone
PEO-oligomers   35
phase transformation   20, 145, 

200, 283
   complete   332
   distinct   144
   facile   2
   similar   11
phase transitions   79, 234, 317
phenylsilane   55
PHEV application   172, 255
phonon-confinement effect   335
pillars   26, 28–31
   larger diameter   28
   pristine   26
   smaller   31
   smaller lithiated   29
   submicrometer   3
PITT see potentiostatic intermittent 

titration technique
planes   19, 26, 27, 29
   crystallographic   27

plateaus   10, 11, 34, 79, 125, 127, 
144, 187, 217, 224, 230, 270, 
300, 307, 313

   descending   144
   first   11, 144, 224, 307
   flat   34, 224, 307
   multiple   125
   second   11, 144, 224, 307
   short   219, 302
   single   230, 313
   third   224, 307
polarizations   168, 205, 206, 251, 

288, 289, 326
   lower   205, 288
   small   199, 282
polyaryletheretherketone (PEEK)   

18
potential profiles   143
potential range   114, 117, 120–122, 

124, 126–128, 130, 134, 135, 
148–150

potentiostatic   206, 289
potentiostatic intermittent titration 

technique (PITT)   206, 289
power tools   154, 155, 170, 237, 

238, 253
precipitation   164, 247
   massive   138
   reductive   194, 277
pseudo-plateau   224, 307

rechargeable batteries   2, 157, 190, 
240, 273

   high-capacity   158, 241
   higher-power   325
   small   70
rechargeable power sources   154, 

237
reduction   37, 80, 95, 147, 217, 

229, 236, 300, 312, 319
   considerable   76
   electrode size   215, 298
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   metal-oxygen   234, 317
   surface oxygen   234, 317
robot   154, 237

SAED see selected-area electron 
diffraction

scanning electron microscope 
(SEM)

scanning TEM   50
scans   9, 17, 18, 90, 105
   anodic   114
   cathodic   114
   high resolution   41
   survey   39
SEI see solid electrolyte interphase
selected-area electron diffraction 

(SAED)   17, 19, 48
SEM see scanning electron 

microscope
SFLS see supercritical fluid-liquid-

solid
SiH4   6
silicon nanoparticles (SiNPs)   51, 

53, 54, 74, 89, 104, 191–193, 
274–276

silicon nanowire (SiNW)   4–7, 
9–17, 20, 22–26, 28, 29, 
31–33, 35, 37, 39, 40, 45, 
46, 50, 51, 53, 54, 56–62, 
191–193, 274–276

SILX   168
SILX system   170
SiNPs see silicon nanoparticles
SiNW see silicon nanowire
SiNW electrodes   8, 9, 11, 15, 34, 

47, 62
SiNW growth   6, 7
Sn electrode   125, 126, 128, 141, 

143–146
Sn nanograins   184, 267
solid electrolyte interphase (SEI)
SS see stainless steel

stainless steel (SS)   7, 8, 16, 17, 
227, 232, 310, 315

STEM see scanning TEM
supercritical fluid-liquid-solid 

(SFLS)   54

TCO see tin composite oxide
TEM see transmission electron 

microscopy
TEM column   22
TEM images   19, 23–25, 31, 32, 

124, 147, 149, 333, 334, 336
TEM microgrid   148
TEM techniques   21
thermogravimetry   202, 285
Thin-Film Electrode Technologies   

165, 248
three-electrode configuration   44
three-electrodes cell   114, 115, 

119, 122, 126, 127, 129, 136, 
137, 143, 148, 149

tin-base alloys   164, 165, 247, 248
tin-based anode   207, 290
tin-based composite oxides   186, 

269
tin-based metallic host matrices   

189, 272
tin-based oxides   188, 189, 271, 

272
tin composite oxide (TCO)   159, 

184–186, 242, 267–269
transition metal compounds   199, 

201, 282, 284
transition metal oxides   198–202, 

204–206, 281–285, 287–289
transmission electron microscopy 

(TEM)   17, 22, 23, 29, 78, 88, 
89, 103, 104, 123, 202, 285

ultrasonic treatment   194, 277
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vapor-liquid-solid (VLS)   6, 31
vehicles
   all-electric   70
   plug-in hybrid-electric   70, 156, 

239
VIF see volume increase factor
VLS see vapor-liquid-solid
VLS electrode design   59
VLS-grown SiNWs   7, 23, 26
VLS SiNW electrodes   58
VLS SiNW growth process   60
voltage plateaus   125, 218, 234, 

236, 301, 317, 319
   flat   224, 307
   multiple   193, 276
voltage profiles   10–12, 78–82, 
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