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Index 

Q - tri-n-propylamine alane 261
 
a-type edge dislocations 95 alcoholysis 239
 
ab initio calculations 75, 217 alkali amide 159
 
absorption allotropic modification 44
 
- energy 287 alloy 109
 
- isotherm 43, 163, 206, 263, 297 - chemistry 190
 
absorption-desorption isotherm 265f - intermetallic alloy 107, 131, 191
 
acetonitrile 46, 227, 297 - PdNi alloy 333f
 
activation - pseudo-binary alloy 193
 
- barrier 226, 288, 301 - quaternary alloy 107
 
- cycle 103, 300, 335 alumina AhO] 136,234,240,302, 306ff, 31lf,
 
- energy 40, 173ff, 324ff, 333 316f
 
adduct organo-aluminum hydride aluminosilicate 50, 316
 

compound 260ff aluminum
 
adsorption capacity 41 - alloy 12, 29, 250
 
adsorption isotherm 41ff, 49, 53ff - borohydride Al(BH 4h 35, 83, 117ff, 126,
 
- absolute 43 266
 
- excess 43 - casting 250
 
aerogel 312f, 316, 325, 332f - electrode 271
 
agglomeration 99, 179 - hydride adducts (AlHradducts) 249, 260f,
 
alanate 129,136,190, 198f, 269ff, 275, 280, 275
 

290, 304, 325, 335 - hydride AIH] 109,118,141,200,202, 249ff
 
alane see aluminum hydride - hydride etherate AIH r Et20 252f
 
- adducts with trimethylamine (TMAA1) - mirror 262
 

AIH]-NMe] 261f - trichloride AICl] 126,130, 140ff, 252ff, 263,
 
- alane dimethylethylamine (DMEAl) 267ff,298
 

AlHrNMe2Et 262 - trihydride see aluminum hydride
 
- alane triethyldiamine (AIHrTEDA) 261ff, - trimethyl 118, 262
 

269, 274f amine alane 262ff, 269ff
 
- cr-alane 252ff, 273 amino borane 222ff
 
- cr'-alane 252ff - monomeric amino borane BH2NH 224,
 
- ~-alane 252ff 226f
 
- B-alane 252ff - polymeric amino borane 224, 227
 
- c-alane 252ff - ll-amino diborane NH 2B2Hs 227,232
 
- y-alane 252ff ammonia 122,160,164,168, 171ff, 176f[,
 
- 8-alane 252ff 215ff, 219f, 232, 235ff, 280, 297f, 329
 
- bis-trialkylamine alane 261 ammonia borane 215ff, 280, 304. 323ff, 335
 
- bis-trimethylamine alane 261 - ammonia triborane NH]B]H7 235
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- methyl-substituted 236
 
- physical properties 217
 
- pyrolytic decomposition 224
 
- substituted ammonia boranes 228,235ff
 
- synthesis data 219
 
ammonia borane adduct BH)NH)
 

(AB) 215fT, 322ff
 
- carbon supported 324
 
- decomposition 227
 
- hydrolysis reaction 234
 
- pyrolysis 226
 
ammonia mediated reaction 178fT
 
anharmonic vibrational efTect 252
 
anthracene 297
 
anti-fluorite structure 169
 
anvil cell 195
 
argon 76, 102, 124, 200, 263, 327, 330
 
association rate 288
 
atomic relaxation 252
 
auxiliary agent 241
 
AX-21 44f
 

b 
BaAIHs 143, 147
 
back-gas 27
 
ball milling 100fT, 110, 124, 128fT, 141fT,
 

162fT, 198ff, 209, 237, 258ff, 267, 279f, 288fT,
 
329
 

- high energy ball milling 131, ISO, 189, 195
 
band
 
- filling model 87
 
- structure model 89ff
 
battery 15,33£ 81,192, 296f
 
- Li-ion 296f
 
- Mg-based 296
 
- nickel-cadmium 81
 
Bayer process 122
 
B(C6FslJ 230f
 
BCh 241f
 
benzene 44, 218, 222, 226, 253
 
benzene tribenzoate (BTB) 54
 
benzene-1,4-dicarboxylate 317
 
benzoquinone 71
 
beryllium 118
 
beryllium borohydride Be(BH.h 118f, 123
 
BET see Brunauer-Emmet-Teller
 
~-H elimination 230
 
binding energy 251f, 292, 306, 334
 
boil-ofT 17ff,31
 
boiling point 8f, 15, 35, 82, 226
 
bond
 
- covalent 118, 126, 168, 305
 
- ionic 119, 168, 192
 
bonding energy 282
 

boranate 123, 220f
 
borane 120,215,219£ 231, 235, 243
 
borax 122
 
borazane 124, 216, 243
 
borazine (BHNHlJ 222fT, 237f, 243, 322fT
 
Borelius law 251
 
boric acid 233, 239f
 
boride 119f, 207
 
boron 117fT, 202, 208, 215, 236f, 241, 280
 
boron hydride 118fT, 126f, 151, 191, 218, 296,
 

304
 
- caesium boron hydride 122
 
- cluster 121
 
- complex boron hydride 118
 
- decomposition 119, 123
 
- double cation boron hydride 199
 
- multi cation boron hydride 199
 
- physical constants 119
 
- rubidium boron hydride 122
 
boron nitride BN 222ff, 323
 
boronate 280, 290, 304
 
borosilicate 122
 
Bronsted acid 230
 
Brunauer-Emmet-Teller (BET) 45, 54
 
Burgers vectors 95
 
butane 66
 
I-butyl-3-methylimidazolium chloride
 

(bmimCI) 232f
 
butyllithium C.H 9 Li 237
 

c 
Ca-N-H system 165
 
Ca-Na-N-H system 166
 
cage compound see clathrate compound
 
calcium aluminurnhydride Ca(AIH.h 130,
 

142f 
calcium amide Ca(NHzh 165f,172 
calcium borohydride Ca(BH.h 119, 124f, 

207f
 
calcium hydride CaHz 82, 124f, 142fT, 165f,
 

172,195, 208fT, 237
 
calorific
 
- equation of state 2
 
- value 8fT, 16, 33
 
calorimetric studies 77
 
CALPHAD approach 206
 
Ca.Mg)H,• 195
 
capillary
 
- forces 310, 318ff
 
- pressure 320f
 
carbide 44ff, 307, 316
 
carbon 280, 314
 
- activated carbon (AC) 40, 44fT, 59, 175, 298,
 

312, 315, 329, 332
 

- aerogel 316, 325, 3
 
.:.. black 312fT 

- cryogel 232, 316, 3:
 
- elemental 239
 
- mesoporous 316,3 
- microporous 45, 31
 
- nongraphitic 315
 
- templated porous 4
 
carbon dioxide COz i
 
carbon fiber compositE 
carbon monoxide CO 
carbon nanofibers (CN 
- fishbone type 315,. 
carbon nanotubes (CN' 
- single-walled (SWCN 
- multi-walled (MWCI\ 
catalyst 45, 102fT, 10~ 

215fT, 233f, 242, 260
 
- cobalt Co 234, 302
 
- copper Cu 234
 
- heterogeneous 221,
 
- homogeneous 229
 
- iridium Ir 228
 
- iron Fe 234
 
- nickel Ni 229, 234,
 
- niobium Nb 126
 
- palladium Pd 102,;
 
- platinum Pt 128, 3C
 
- precursor 130, 135,
 
- rhodium Rh 228ff,
 
- ruthenium Ru 127,
 
- support 234, 310fT,
 
- titanium Ti 126, 13:
 

265, 270, 279, 325
 
catalytic
 
- active state 174
 
- activity 228, 234, 30
 
- efTect 106, 173£ 32~
 

- hydrogenation 270
 
- site 96
 
- species 228,316
 
catenation 51, 56f
 
CC!. 218
 
CF3COOH 240
 
Chahine's rule 45
 
chain
 
- growth 226, 231
 
- termination 231f
 
charge density analysis
 
chemical
 
- clathrate hybrid techn
 
- potential 76, 84£ 90
 
- shift 237
 
- regeneration 275
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- aerogel 316, 325, 332 - vapor deposition (CVD) 46, 249, 261, 279, 
19f, 231, 235, 243 ~ black 312ff 318 

- cryogel 232, 316, 324f chemisorption 39, 58, 287, 295
 
243 - elemental 239 chilling process 25f
 
222ff, 237f, 243, 322ff - mesoporous 316, 324, 330, 333 clamping 107,307,296,331,335
 

- microporous 45,317,321,330 clathrate compound see clathrate hydrate 
- nongraphitic 315 clathrate hydrate 63ff, 67f, 73, 77 
- templated porous 46, 59 - crystallographic structure 65 

08,215, 236f, 241, 280 carbon dioxide CO2 8, 34ff, 64f, 177, 233 - modeling 74
 
,126f,151, 191, 218, 296, carbon fiber composite vessel 138 - structure I (sI) 65
 

carbon monoxide CO 316 - structure II (sIl) 65, 76
 
'de 122 carbon nanofibers (CNF) 302, 316, 326f - structure H (sH) 65, 76
 

- fishbone type 315, 325 cluster 51ff, 95,121, 279ff
 
ride 118 carbon nanotubes (CNT) 44f, 316, 321 - cobalt Co 291 

19, 123 - single-walled (SWCNTs) 40, 44ff, 175, 308 - copper Cu 293 
n hydride 199 - multi-walled (MWCNTs) 40,44,175, 312ff - gold Au 292 
hydride 199	 catalyst 45, 102ff, 109, 117ff, 164, 173, 189, - iron Fe 102, 291 
119 215ff, 233f, 242, 260, 274, 279, 289, 310 - magnesium Mg 283, 286
 

dride 122 - cobalt Co 234, 302 - nickel Ni 291f
 
22ff,323 - copper Cu 234 - palladium Pd 306
 
304 - heterogeneous 221,228,279 - platinum Pt 292, 306
 

- homogeneous 229 - rhodium Rh 228f, 292 
- iridium Ir 228 - silver Ag 292 

er (BET) 45, 54	 - iron Fe 234 - sodium Na 282f
 
- nickel Ni 229, 234, 297, 329 - ZnS 282
 
- niobium Nb 126 co-condensation 297
 

zolium chloride	 - palladium Pd 102,228, 302 cohesive energy 285
 
- platinum Pt 128, 302 cold
 

237	 - precursor 130, 135, 230 - rolling 108f
 
- rhodium Rh 228ff, 302 - vapor deposition 95
 
- ruthenium Ru 127,228ff colloid 228f, 290, 298, 315
 
- support 234, 310ff, 317 complex
 

166 - titanium Ti 126, 133, 142, 164, 174,228, - anion 117,148 
athrate compound 265, 270, 279, 325 - hydride 39ff, 63, 94, 109, 117ff, 187, 199, 

ydride Ca(AlH.12 130, catalytic 211, 285, 303, 322, 325, 335 
- active state 174 - metal hydride see metal hydride 

H2h 165f, 172 - activity 228, 234, 302, 305 - transition metal hydride see metal hydride 
Ca(BH.h 119, 124f, - effect 106, 173f, 325, 329 compressibility factor 3f 

- hydrogenation 270 computer simulation 110 
82, 124f, 142ff, 165f,	 - site 96 condensation reaction 159 

- species 228, 316 conditioning container 17f, 25ff 
catenation 51, 56f confinement 296, 301ff, 308, 325ff 
CC!. 218 - nano-confinement 328f 
CF 3COOH 240 - nano-confinement effects 313 

77	 Chahine's rule 45 - physical confinement 302, 307f 
206	 chain contact angle 319ff
 

- growth 226, 231 cooling
 
- termination 231f - energy 10, 15
 
charge density analysis 169 -load 16
 
chemical coordination
 

16 - clathrate hybrid technology 71 - number 133, 144,261,282,285,292 
- potential 76, 84f, 90, 96, 284 - polymer 40, 51ff 

C) 4O,44ff, 59, 175, 298, - shift 237 Coulomb 
- regeneration 275 - attraction 307 
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- interaction 305
 
coupling constant 237
 
critical 
-point 9,15,31 
- temperature 3,43,86, 293
 
cryo-adsorption tank 59
 
cryo-container 20f 
cryogel 232, 313ff, 324f 
cryogenic liquid 1, 8,17, 31f, 37, 63
 
cryolite Na3AlF6 138ff, 200ff 
crystal 
- lattice 94, 98, 283
 
- structure 64, 82f[, 89, 92, 117f[, 139ff, 147,
 

159, 166f[, 179ff, 195,205,216, 267f, 317,
 
331
 

cyano-bridged framework 57
 
cycle 
- life 99, 110
 
- stability 136f, 150
 
- test 139
 
cyclic 
- channel die compression (CCDC) 108
 
- voltammetry 270ff 
cycling 
- behavior 325, 333
 
- experiment 124, 297
 
cyclo trimeric borazane (CTB) 243
 
cyclohexanone (CHONE) 70f 

d 
3D boundary conditions 308
 
2D clamped nanoparticles 308
 
3D supported nanomaterial 279ff 
Debye Scherrer equation 298
 
decomposition 
- enthalpy 142f[, 254, 308
 
- rate 224, 229
 
- temperature 94, 121ff, 131, 137ff, 199f, 

206, 221, 262
 
- thermal decomposition 45,94, 132, 140,
 

173,181,191, 221ff, 236ff, 315, 332
 
decomposition/recombination reaction 197
 
decrepitation 99f 
degree 
- freedom 84
 
- hydrolyzation 218
 
- polymerization 238
 
dehydriding enthalpy 287
 
dehydrochlorination 241
 
dehydrocyclization 232
 
dehydrogenated state 162, 167, 180, 192ff
 
dehydrogenation 125f[, 140ff, 159ff, 175,
 

190, 200ff, 221ff, 263, 279ff 
- acid-initiated dehydrogenation 231
 

- catalyst 225
 
- cycle 135
 
- enthalpy of dehydrogenation 205f 
- kinetics 95ff, 117, 197, 232
 
- rate 290, 333
 
- temperature 134, 325ff
 
dehydrohalogenation 243
 
dendritic nanostructure 298
 
density
 
- gravimetric 64,67,73,118,128,191[,196,
 

232, 249, 279
 
- volumetric 81, 117, 192, 196, 249, 279
 
density functional theory (DFT) 75,94, 124,
 

132, 136, 141ff, 170, 173, 200ff, 232f[, 266f,
 
286f[, 308
 

desolvation 253ff 
desorption 
- enthalpy 190, 196f[, 308
 
- isotherm 197, 202, 206, 265f
 
- kinetics 104ff 
- reaction 166f[, 173, 179
 
- temperature 122ff, 137, 149, 173ff, 191ff,
 

209, 253, 327, 335
 
deuterium 1, 58, 133ff, 140, 292
 
- hydrate 66
 
di-n-propyl ether 253
 
N-dialkylaminoalane 261
 
diammoniate of diborane (DAD B) [BH2(NH3)]
 

BH4 217ff
 
diamond 44ff, 315
 
diborane B2H6 118ff, 217f[, 235f[, 241, 280,
 

304, 322ff, 332f
 
- asymmetric splitting 220
 
- symmetric splitting 220
 
diesel 15, 33f
 
diethyl ether (C2Hs)J0 140f, 150, 217ff, 237,
 

252f[, 261, 269ff 
differential scanning calorimetry (DSC) 140,
 

143,146,160,198,202,208, 221ff, 236ff,
 
255, 259, 323, 328
 

differential thermal analysis (DTA) 141,143,
 
258[, 298, 324
 

diffusion 5f[, 12, 29, 36, 41, 105f[, 136,147,
 
176ff, 250ff, 259f[, 287f[, 331ff
 

- coefficient 251, 289
 
- distance 176, 288[, 297, 327, 334
 
-laws 289
 
diffusivity 250ff 
digestion method 240ff 
diglyme 139,217[, 227ff 
2,5-dihydrofuran (DHF) 70
 
dihydrogen bond 216f, 225[, 235ff 
dimethyl ether (DME) 66, 133, 141f
 
l,l-dimethylcyclohexane (DMCH) 72
 

dimethylsulfide 220
 
dioxane 217f
 
1,3-dioxolane (Diox) i
 
dispenser 10, 14
 
dissociation 39, 71ff,
 
- energy 77
 
- enthalpy 146, 198, ;
 
- pressure 88ff, 129,
 
- rate 288, 334
 
- temperature 204
 
dodecahydro-closo-dodc
 

[B 12 HuJ2- 121
 
donor-acceptor compleJ
 
dopant 135, 144, 189,
 
doping
 
- agent 133
 
- process 131 ff, 263
 
DOW method 253
 
Draeger Tube 176
 
DTAfMS measuremenl
 

e 
effective
 
- diffusion coefficient
 
- surface area 289
 
- surface energy 285
 
effusing mass 25
 
egg-shell distribution
 
electrochemical
 
- cell 270ff
 
- methods 251, 274
 
- process 270f
 
- regeneration 275
 
electrochemistry 275
 
electrolysis 269ff
 
electrolyte 270, 296ff
 
electron diffraction l(
 

electron microscopy ;
 
- bright field electron I
 
- dark field electron m
 
electronegativity 102,
 
electronic structure 8~ 

292
 
elemental analysis 30
 
elemental hydride 82
 
- binary ionic 82
 
- complex ionic 82
 
- covalent 82f
 
- ionic 82, 280, 285ff
 
- metallic 63, 83, 291
 
- ternary 88ff. 107ff,
 
elementary
 
- reaction 160, 179
 
- step 162, 181
 



Index 1345 

325ff 
243 

e 298 

7,73. 118. ]28, ] 9]f, ] 96, 

7, 192. 196, 249. 279 
ory (DFT) 75, 94. 124. 

0, ]73, 200ff. 232ff, 266( 

205f 

3, ]79
 
, 137. ]49, ] 73ff, ] 9]ff,
 

3ff. ]40. 292
 

3
 
26]
 

rane (DADB) [BH 2(NH 3)]
 

ff. 2Uff, 235ff. 24]. 280,
 

g 220
 
220
 

a 140f, 150. 217ff. 237,
 

calorimetry (DSC) ] 40,
 
. 202. 208, 22 Iff, 236ff.
 

alysis (DTA) ]41. ]43, 

,36,4]. ]05ff, 136. ]47,
 
. 287ff, 331ff
 
89
 
f, 297. 327, 334
 

40ff
 
227ff
 
F) 70
 

16f, 225f, 235ff
 
) 66, 133, ]4][
 
ne (DMCH) 72
 

dimethylsulfide 220
 
dioxane 217f
 
1,3-dioxolane (Diox) 70
 
dispenser ]0,14
 
dissociation 39. 7]ff. 136. 287ff. 297
 
- energy 77
 
- enthalpy ] 46. 198. 204
 
- pressure 88ff, 129, 205
 
- rate 288, 334
 
- temperature 204
 
dodecahydro-closo-dodecaborate-anion
 

[B 12H 12]2- ]21
 

donor-acceptor complex 216ff
 
dopant ]35, ]44. ]89, ]99( 263
 
doping
 
- agent 133
 
- process 13 Iff. 263
 
DOW method 253
 
Draeger Tube ]76
 
DTA/MS measurement 324
 

e
 
effective
 
- diffusion coefficient 289
 
- surface area 289
 
- surface energy 285
 
effusing mass 25
 
egg-shell distribution 320
 
electrochemical
 
- cell 270ff
 
- methods 25],274
 
- process 270f
 
- regeneration 275
 
electrochemistry 275
 
electrolysis 269ff
 
electrolyte 270. 296ff
 
electron diffraction ]03, 226
 
electron microscopy 29]
 
- bright field electron micrograph 299
 
- dark field electron micrograph 299
 
electronegativity ]02, 118f, ]62. ]71, ]99f
 
electronic stmcture 85,94, ]59, ]68,] 71, ]82,
 

292
 
elemental analysis 304
 
elemental hydride 82, 88ff
 
- binary ionic 82
 
- complex ionic 82
 
- covalent 82f
 
- ionic 82, 280, 285ff, 296
 
- metallic 63. 83. 29]
 
- ternary 88ff, ]07ff, ] 9]ff
 
elementary
 
- reaction ]60, 179
 
- step ]62, ]8]
 

Enders' carbene 229
 
energy
 
- balance 26
 
- regenerative energy 36
 
- sublimation 32
 
- vaporization 32
 
energy density 15, 36, 173
 
- gravimetric 33f
 
- volumetric 32ff
 
epoxidation 28]
 
equal channel angular pressing (ECAP) lO8f
 
equation of state 2ff
 
equilibrium
 
- concentration ] 76f, 287
 
- particle shape 305
 
- pressure 86ff. 96, lO3, ]29, 137, ]45ff, ]60,
 

]90, ]94, 205ff,223,263, 279, 284,296,334
 
- state 238
 
- temperature 67ff, 77, 204, 206, 329
 
Ergun equation 3lO
 
ethane 217,323
 
ethanol EtOH 71,217f
 
ethene C2 H4 3]6
 
N-ethyl ammonia borane C2 Hs-NH 2 BH 3 227
 
eutectic point 69
 
excess uptake value 55
 
expansion turbine ]6
 

f 
Fermi level 9], 94, 307
 
FeTi ]9] 
Fick's diffusion laws 289
 
filling 
- level 12, 17, 19f, 23f
 
- pressure 12
 
- process lOff, 14f, 19f, 24, 27f 
- system 25
 
first-principles calculations ] 19, 168, 171ff,
 

202. 252
 
fluoride 197ff
 
fluorine 96, 199f, 203
 
formation
 
- enthalpy 86, 90f, 129, 142f, 147, 187, 192ff,
 

199, 204f, 285, 297ff, 322, 329
 
- entropy 265
 
Fourier transform infrared spectroscopy see
 

infrared spectroscopy
 
free energy 89,92,96, 195f, 239, 284
 
Friauf-Laves phases 92
 
fmstra ted Lewis pair 243
 
FTI R see Fourier transform infrared
 

spectroscopy
 
fuel
 
- fossil fuel 36
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- hydrocarbon fuel 8
 
- hydrogen fuel 63,77,177
 
- rocket fuel 32, 36, 224, 252
 
fuelcell 8,101,120, 127f, 149[, 182, 188, 192,
 

224, 233ff, 279, 293, 309
 
- high-temperature (HT) 137
 
-low-temperature (LT) 137, 150, 197
 
- medium-temperature 150
 
- polymer electrolyte membrane (PEM) 118,
 

126ff, 137, 150, 189[,215,249, 323
 
- room temperature 150
 
functional anion concept 199, 202f, 211
 
furan (F) 70
 

g
 
gas chromatography 176
 
gas hydrate see clathrate hydrate
 
gas-phase deposition see chemical vapor
 

deposition (CVD)
 
gas-solid reaction 110
 
gasoline 15, 33f
 
GHz see hydrogen gas
 
Gibbs
 
- energy 190, 236
 
- phase rule 84
 
gold 281ff
 
grain boundaries 10lf, 105ff, 189, 259, 289
 
Grand Canonical Monte Carlo (GCMC)
 

simulations 54ff, 76
 
graphene 44f, 306, 315
 
graphite 44f, 95, 175, 309, 315f, 332
 
Grignard reagent 141, 296ff
 
- BUMgCl 298
 
- EtMgCl 298
 
guest molecule 64ff, 76f
 

h 
half-reaction potential 271
 
HDDR process (hydrogenation

disproportionation-desorption

recombination) 81
 

heat
 
- absorption 294
 
- adsorption 39[, 46ff, 55ff, 59, 287
 
- capacity 5, 8f, 110, 216
 
- conductivity 100, 110
 
- crystallization 265
 
- exchanger 12ff, 27
 
- evaporation 284
 
- formation 89ff, 107ff, 119, 126, 192, 199,
 

265, 269, 286
 
- fusion 9, 269
 
- management 129, 188
 
- polymerization 265
 

- solution 85ff, 25lf
 
- sorption 295
 
- sublimation 284
 
- transport 309
 
helium 8, 16, 32, 41ff, 164,258
 
Henry type isotherm 43
 
Henry's law 85
 
N-heterocyclic carbene (NHC) 229f
 
high-pressure
 
- cylinder 59
 
- torsion (HPT) 108
 
HzNG (mixtures of hydrogen and natural
 

gas) 15
 
Huang's synthesis 53
 
hybridization 174, 261
 
hydrate
 
- binary hydrate 67,91
 
- clathrate see clathrate hydrate
 
- Dz hydrate 66
 
- gas hydrate 64ff, 73, 77
 
- Hz hydrate 72, 76f
 
- THF/H z hydrate 67
 
hydride
 
- abstraction 23lf
 
- binary hydride 9lf[, 162, 189, 296, 303
 
- binary ionic hydride 82, 280ff
 
- bulk hydride 285ff, 292ff, 334
 
- chemical hydride 39, 322
 
- complex hydride 39ff, 63, 94, 109, 117ff,
 

187,200, 211, 285, 303, 322ff, 335
 
- covalent hydride 82[, 249
 
- destabilized hydride 63, 279, 303
 
- elemental hydride see elemental hydride
 
- formation 81ff, 91, 190ff, 208,
 

250, 309
 
- high capacity hydride 189, 203, 207
 
- high temperature hydride 188, 206
 
- intermetallic hydride 89, 19lf, 196, 211
 
- interstitial hydride 280ff, 289ff
 
-lightweight hydride 189ff, 196, 211
 
- metal hydride see metal hydride
 
- mixed hydride 207ff
 
- multicomponent hydride 107,196,203
 
- multinary hydride 94,162,192,196
 
- multiphase mixed hydride 211
 
- quaternary hydride 193
 
- single component hydride 191,203
 
- single phase hydride 19lff, 200, 211
 
- surface hydride 285, 291ff, 334
 
- ternary hydride 88ff, 107, 162, 191
 
hydroboration 227
 
hydrodechlorination 24lf
 
hydrofluoric acid 313
 
hydrogen
 

- absorption 104ff, l'
 
209,251, 289,331
 

- activation 216,243
 
- adsorption 40ff, 53:
 
- association 275, 28'
 
- atomic hydrogen 1:
 
- bonding 64, 74ff, 8
 

225f,235fT
 
- bridge 118, 123fT
 
- burning internal con
 
- capacity see storage c
 
- clathrate hydrate 6~
 

- concentration 51, 5
 
250f,289ff
 

- content 63fT, 92, 11
 
215fT, 235, 244, 263,
 
322fT, 331
 

- cycling 108, 179, 1~
 

- degassing rate 251
 
- delivery system 1U
 
- density 31fT, 54, 11
 
- desorbing properties
 
- desorption 109, 12:
 

198,209,260, 286[
 
- diffusion 105, 251
 
- diffusivity 250
 
- dissolution 250
 
- economy 63, 249
 
- equilibrium pressure
 
- filling station 14
 
- gas (GHz) 8, 15, 27
 

160, 165, 193, 221fT,
 
- generator 221, 236
 
- hydridic hydrogen
 
- liberation 121fT, 13
 
- liquid hydrogen 15
 

192, 196
 
- molecular hydrogen
 

236fT
 
- molecule 1, 47fT, 61
 

224, 260fT, 287fT, 33
 
- pressure 24, 41fT, ~
 

125, 132fT, 147fT, 191
 
294, 309, 321fT
 

- properties 1fT
 
- protic hydrogen 21
 
- release 63, 69, 1211
 

207, 216fT, 233fT, 23' 
289, 297fT, 323fT
 

- slush 1, 30fT
 
- solubility 102, 250f
 
hydrogen sorption 1(
 
- capacity 291
 
- energy 308
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f - absorption 104ff, 145, 177, 182, 189,200, - intrinsic hydrogen sorption properties 301 
209, 251, 289, 331 - isotherm 294, 335 

- activation 216,243 - kinetics 96, 105ff, 299 
- adsorption 40ff, 53ff, 74 - properties 99ff, 108, 280ff, 323ff 

Iff, 164, 258 - association 275, 289, 334 - reversible hydrogen sorption 281 
43 - atomic hydrogen 12,71,84,196,250 hydrogen source material 215ff 

- bonding 64, 74ff, 82, 94,190,195, 216f, hydrogen storage 1, 81, 279 
229f 225f,235ff - active hydrogen storage phase 307 

- bridge 118, 123ff - alloy 96, 163, 199 
- burning internal combustion engine 249 - capacity see storage capacity 
- capacity see storage capacity - compound 249, 301, 310, 317ff 
- clathrate hydrate 66ff - electrochemical storage 192 
- concentration 51, 56ff, 69, 84ff, 92, 195, - gaseous storage 8, 13, 35 

53 250f,289ff - hybrid storage I, 3Of, 71 
261 - content 63ff, 92, 118ff, 130ff, 137, 147ff, - infrastructure 1 

215ff, 235, 244, 263, 280, 288, 300, 311, - liquid storage 10, 15ff, 28ff, 36, 192f 
,91 322ff, 331 - material 52, 74ff, 94, 102ff, 118ff, 149ff, 
te hydrate - cycling 108,179,195 159, 168, 178, 191f, 199, 206ff, 235f, 249, 

- degassing rate 251 269, 275, 286ff, 318ff, 334f 
73,77 - delivery system 118, 239 - on-board hydrogen storage 74,249,279, 
f - density 31ff, 54, 117, 192ff, 232ff 294, 307ff, 334 
67 - desorbing properties 177 - reversible hydrogen storage 129ff, 142, 

- desorption 109,122, 160ff, 173ff, 187ff, 151, 165, 197, 207, 24~ 269 
198,209,260, 286f[, 297f, 325, 334f - solid hydrogen storage 33, 126, 134ff, 140 

Iff, 162, 189, 296, 303 - diffusion 105, 251 - supercritical hydrogen storage 31f 
e 82,280ff - diffusivity 250 - system 33ff, 40, 58, 63, 99, 107, 136, 165, 
ff, 292ff, 334 - dissolution 250 179f, 303, 311 
39, 322 - economy 63, 249 - tank 126, 187f, 302, 310 

39ff, 63, 94, 109, 117ff, - equilibrium pressure 89,279,284,296,334 - underground hydrogen storage 13 
, 303, 322ff, 335 - filling station 14 hydrogen 
82f,249 - gas (GHz) 8, 15,27, 33f, 63, 83ff, 99, 127f, - sulfide (HzS) 83 
e 63, 279, 303 160,165,193, 221ff, 228, 238, 293, 316 - supercritical fluid I, 30ff 
see elemental hydride - generator 221, 236 - uptake 41ff, 187ff, 263, 294ff, 329ff 
1, 19Off, 208, - hydridic hydrogen 219ff hydrogen/deuterium scrambling 136 

- liberation 121ff, 137, 233ff hydrogenation 90ff, 100, 124ff, 136ff, 159ff, 
'de 189, 203, 207 -liquid hydrogen 15ff, 45, 63, 81,117,149, 178ff, 192ff, 208ff, 227, 239ff, 249, 263, 
ydride 188, 206 192,196 269ff, 275, 279, 289ff, 298ff, 329ff 

de 89,191[,196,211 - molecular hydrogen 2, 40f, 71, 84, 221, 230, - cycle 173 
28Off, 289ff 236ff - mechanism 181 
189ff, 196, 211 - molecule I, 47ff, 66ff, 102, 126, 160, 196, - kinetics 98ff, 329 

etal hydride 224, 260ff, 287ff, 334 - step 240f 
7ff - pressure 24, 41ff, 54f, 76, 81ff, 95ff, 105f, hydrogenolysis 141, 305 
ydride 107, 196, 203 125, 132ff, 147ff, 196, 204ff, 249, 262ff, 287, hydrohalide acid 159 

94, 162, 192, 196 294, 309, 321ff hydrolysis 233ff 
hydride 211 - properties Iff hydrophobicity 314,319 

193 - protic hydrogen 216, 225 hydroquinone 64, 71 
hydride 191, 203 - release 63,69, 121f, 135ff, 173, 188,201, hydrothermal crystallization 50 
e 191ff, 200, 211 207, 216ff, 233ff, 235ff, 238, 243, 259ff, 275, hypercrosslinked polymer (Hep) 40, 48f 

85, 291ff, 334 289, 297ff, 323ff hysteresis 49, 88, 94ff, 308 
8ff, 107, 162, 191 - slush 1, 30ff 

- sOlubility 102, 250f, 289, 294 i 
241f hydrogen sorption 197, 280ff ideal 

13 - capacity 291 - cyclic process 16 
- energy 308 - gas 3ff, 1Of, 85 

ydrogen and natural 
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imidazolium-based NHC 230 
imide-nitride reaction 160 
impregnation method 177[, 320 
incipient wetness 318, 333 
induction period 222ff, 228ff 
inelastic 
- neutron scattering (INS) 47,51,55 
- spectroscopy 168 
inert gas 177,233,291 
infrared spectroscopy 49, 66, 74, 168, 171f, 

176ff, 222ff, 229 
initiator 232 
inorganic coordination polymer 57 
intercalation compound 307,316 
intermediate phase 120, 124f, 143,204 
intermetallic compound 88ff, 99ff, 108, 129, 

189ff 
internal 
- energy 2ff, 11f, 20ff 
- work 10 
interpenetration 53ff 
interstice 89, 172 
interstitial 
- channel 47 
- site 47, 85ff, 92f, 251 
- species 132 
interweaving 56 
inverse micelle templated growth 293 
ion exchange 303, 317 
- capacity 50 
- resin 233 
ionic liquid 14, 232f 
IR spectroscopy see infrared spectroscopy 
Ir(HhPOCOP 229 
isochoric line 22 
isothermal-temperature ramp 

experiment 223 
isotope exchange experiment 225 
isotropic 
- lattice strain 95, 268 
- material 196 

j 
Jellium model 281
 
Joule-Thomson
 
- coefficient 5, 11
 
- effect 5, 11, 17
 
- valve 17
 

k 
K-edge 174f
 
KAlH4 130, 139ff, 145
 
kinetic
 
- barrier 117, 128, 283
 

- isotope effect 230 
Kirkendall effect 175 
Kissinger analysis 173, 326f 
KzLiAlH6 145 
KzNaAlH6 145, 267 
KzReH 149 

I 
LaCl3 332 
Langmuir 69 
- isotherm 42f 
- model 40, 54 
- specific surface area 55 
LaNis 89ff, 100ff, 191 
lattice 
- body-centered cubic (bcc) 93, 103, 283 
- constant 169,173 
- face centered cubic (fcc) 92f, 103, 140,172, 

200,283, 293f, 317, 325 
- hexagonal close packed (hcp) 92f, 103 
- symmetry 294 
- volume 95 
Laves phases 94, 102IT, 194 
Lennard-Jones equation 39 
Lewis 
- acid 94, 230f 
- base 94,217,261 
LHz see hydrogen, liquid 
Li-Al-H system 197ff 
Li-Mg-N-H system 161ff, 176ff 
Li-N-H system 159ff, 165ff, 174f[ 
Ii groin 253 
lithium alanate see lithium aluminum hydride 
lithium aluminum amide LiAl(NHz)4 167,173 
lithium aluminum hexahydride 

Li3AlH6 130ff, 145, 167, 190,270 
lithium aluminum hydride LiAIH4 35, 82, 

123, 130ff, 139ff, 150, 167, 173, 190, 198, 
252f[, 261ff, 267ff, 296 

lithium amide LiNHz 159ff, 168ff, 180ff, 207, 
303ff 

lithium borohydride LiBH4 119ff, 191, 199, 
203, 206IT, 219, 253, 285, 296, 303ff, 320ff, 
331ff 

lithium boronate 280 
lithium hydride LiH 35,83, 120f, 130ff, 144ff, 

159ff, 174f[, 190f, 197ff, 20Sff, 237, 270, 
297ff, 304f, 322, 331 

lithium imide 180 
lithium magnesium alanate see lithium 

magnesium aluminum hydride 
lithium magnesium aluminum hydride 

[LiMg(AIH4)JJ 130,146,198 
lithium nitride Li3N 159ff, 168, 174ff. 207 

m 
macropores 312 
magic numbers 281£ 
magnesium aluminun 

Mg(A1H4h 140f 
magnesium amide ME 

207ff 
magnesium borohydri 

123ff 
magnesium diboride 
magnesium hydride M 

123ff, 137ff, 146£[, 1 
285ff, 291, 296ff, 30 

magnesium imide Mg 
magnesium nitride MI 

298 
magnesium oxide Mg< 
magnetic susceptibilil) 
mass spectrometry 1: 
matrix isolation techni 
mechanochemical 
- activation 141ff 
- synthesis 123f 
melt infiltration 279, 
mercury isolation tech 
mesopores 302, 3121 
metal hydride 14,33, 

211, 250, 281ff, 290 
- activation 95f 
- alkaline earth metal 
- battery 192 
- binary metal hydrid€ 
- bulk metal hydride 
- complex metal hydri 
- covalent metal hydri' 
- electrode 192 
- high temperature m 
- interstitial metal hyd 
- light metal hydride 

335 
- magnesium based h 
- medium temperatur 
- nanoparticles 281, 
- nickel-metal hydride 
- single phase metal t 
- supported metal hyd 
- systems 100ff, 294 
- ternary metal hydrid 
- transition metal hyd 
metal-N-H system t 
metal-organic framew 

63,312,317,334 
- crystalline 59 
- IRMOF-8 40, 51ff 
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73,32M 

55 

93, 103, 283
 

(fcc) 92f, 103, 140, 172,
 
,325
 
ed (hcp) 92[, 103
 

61ff,176ff
 
, 165ff, 174ff
 

ium aluminum hydride 
'deLiAl(NH2)4 167,173 

ahydride
 
5, 167, 190, 270
 
dride LiAlH4 35, 82,
 
50, 167, 173, 190, 198,
 
296
 

159ff, 168ff, 180ff, 207,
 

·BH. 119ff, 191, 199,
 
3, 285, 296, 303ff, 320ff,
 

o 
35,83, 120f, 130ff. 144ff.
 
97ff, 205ff, 237, 270,
 
1
 

anate see lithium
 
urn hydride
 
uminum hydride
 
,146,198
 
159ff, 168, 174ff, 207
 

m 
macropores 312
 
magic numbers 281ff, 292
 
magnesium aluminum hydride
 

Mg(A1H4b 140f
 
magnesium amide Mg(NH2b 162ff,17lf[,
 

207ff
 
magnesium borohydride Mg(BH4h 119,
 

123ff
 
magnesium diboride 208
 
magnesium hydride MgH2 35, 82, 98, 104ff,
 

123ff, 137ff, 146ff, 162ff, 171ff, 187ff, 203f[, 
285ff, 291, 296ff, 308f, 329ff, 335
 

magnesium imide MgNH 17lf,180
 
magnesium nitride Mg3N2 162ff, 171, 180,
 

298
 
magnesium oxide MgO 128,299ff
 
magnetic susceptibility measurement 299
 
mass spectrometry 123,201, 222ff, 251, 281ff
 
matrix isolation technique 222
 
mechanochemical
 
- activation 141ff
 
- synthesis 123f
 
melt infiltration 279, 303, 318ff, 323. 330ff
 
mercury isolation technique 69
 
mesopores 302, 312f
 
metal hydride 14,33,41,63, 8lff, 165, 187ff,
 

211,250, 28lff, 290, 301, 307ff. 321ff
 
- activation 95f
 
- alkaline earth metal hydride 120. 208
 
- battery 192
 
- binary metal hydride 82, 296
 
- bulk metal hydride 336
 
- complex metal hydride 117, 148, 221, 253
 
- covalent metal hydride 82
 
- electrode 192
 
- high temperature metal hydride 187
 
- interstitial metal hydride 129
 
-light metal hydride 204,279,290,297, 303,
 

335
 
- magnesium based hydride 88f,190
 
- medium temperature metal hydride 187
 
- nanoparticles 281, 290
 
- nickel-metal hydride (Ni-MH) 81
 
- single phase metal hydride 196
 
- supported metal hydride systems 334
 
- systems 100ff, 294
 
- ternary metal hydride 107
 
- transition metal hydride 117, 137, 148ff
 
metal-NoH system 159, 165ff, 176ff
 
metal-organic frameworks (MOF) 40, 51ff,
 

63, 312, 317, 334
 
- crystalline 59
 
- IRMOF-8 40, 51ff
 

- isoreticular MOF 55
 
- MIL-53 52
 
- MIL-101 40
 
- MOF-5 40, 5lff, 317, 333
 
- MOF·177 54,317
 
metalorganic chemical vapor deposition
 

(MOCVD) 262
 
metathesis reaction 126, 141f
 
methane CH4 35,64[,70,83, 177,215,307,
 

316, 333
 
methyl ammonium chloride 236
 
methyl tert-butyl ether (MTBE) 72, 75
 
methylcyclohexane (MCH) 72
 
Mg-Ca-Li-N-H system 166
 
Mg-Ca-N-H system 166
 
Mg-N-H system 161ff,176ff
 
Mg·Na-N·H system 166
 
Mg-Ni-Si system 193
 
Mg-Sc-H system 195
 
Mg-Ti-H system 195
 
MgB2 123f, 207ff
 
Mg2Ca 195
 
MgCU2 102,193, 203f
 
Mg2FeH6 35, 107, 117, 149ff, 196
 
Mg2Ni 88ff, 103, 107[, 19lff
 
Mg2NiH4 35,109, 149, 190ff, 259, 322, 331
 
Mg2Si 193f, 205
 
micropores 44ff, 312ff
 
microwave spectroscopy 216f
 
Miedema's
 
- model 89ff
 
- rule ofreversed stability 90ff, 107, 191
 
Miiller-Plesset (MP2) calculations 75,217
 
MOF see metal-organic frameworks
 
molecular dynamics (MD) 75,291
 
molecular sieve 317
 
monoglyme 220, 227ff
 
monolayer 43ff
 
morphology 178,280,289, 297ff, 306
 
multilayer
 
- adsorption 54
 
- insulation (MLI) 29
 

n 
Na-Li-Al-H system 197
 
Na-Li-N-H system 166
 
Nakanishi process 313
 
Na2LiAlH6 144f, 197f
 
nanocomposite 95, 232, 280, 324
 
nanocrystallinity 81, 95, 100ff, 189, 197, 330
 
nanofiber 44f, 302f, 312ff, 325ff
 
nanoparticle 102, 109, 279ff
 
- alkaline (earth) nanoparticles 296
 
- gold Au 281ff
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- iron Fe 234
 
- magnesium Mg 298f, 321, 330f 
- nickel Ni 303,307,331 
- palladium hydride Pd(H) 280, 291
 
- palladium Pd 285, 293ff, 333ff 
- platinum Pt 285
 
- rhodium Rh 314
 
- supported nanoparticles 302ff 
- titanium nitride TiN 328
 
- titanium Ti 136
 
nanopore 305, 320, 327
 
nanosphere 175f 
nanostructure 44f, 63, 106ff, 175, 232, 279f,
 

290, 298ff, 334ff
 
naphthalenebicarboxylate 51
 
natural gas 14ff, 33ff, 77, 177, 215
 
NbH 2 189
 
neutron
 
- diffraction 66ff, 92, 106, 130ff, 166, 169,
 

172, 179f, 216f
 
- powder neutron diffraction (PND) 216,
 

266ff
 
- scattering 58, 66, 74
 
NiO 302f
 
NMR spectroscopy 121,139,225, 231ff, 323
 
- Z7 Al NMR 140
 
- "B NMR 216ff, 222, 227, 233, 237
 
- IH NMR 179
 
- zH NMR 216
 
- 15N NMR 216,222
 
nucleation site 105
 

o 
olefin polymerization 230
 
ordered mesoporous materials (OMS) 313
 
- MCM-41 (Mobil Composition of
 

Matter) 313
 
- SBA15 (Santa Barbara Amorphous) 313
 
organic clathrate 71
 
oxidation catalyst 281
 
oxidative addition 230
 

P 
poT diagram 72
 
palladium 82,102, 106, 333
 
- acetylacetonate 332
 
- hydride 283ff, 291ff, 334
 
- Pd-H phase diagram 293
 
partial pressure 176, 265
 
particle size 95f, 99, 105ff, 128, 235, 259, 280,
 

284,287, 295f, 299ff, 309ff, 317, 321, 326ff,
 
331,335
 

- effects 28lff, 287ff, 327
 
Pauling
 

- correlation model 200
 
- electronegativity 119, 199
 
pentane 253, 262
 
permeation method 251
 
perovskite structure 144, 200
 
pH 176, 233
 
phase
 
- intermetallic phase 107, 193, 196
 
- metastable phase 96,107,131,253,289
 
- segregation 280,290, 30lff, 310, 329f
 
- transformation 86, 121ff, 130f, 134, 139
 
- transition 16,31,64,120,126, 168f, 216f,
 

254, 294, 298
 
phosphine 230f
 
photoionization spectroscopy 291
 
physical adsorption see physisorption
 
physisorption 39ff, 48ff, 58f, 74, 287, 295,
 

317, 324, 330, 333ff
 
plasma metal reaction 175
 
plasmon resonance light absorption 281
 
Poisson's ratio 87
 
polarizing potential 51, 58
 
polyaminoborane (NHzBHz)n 323
 
polyaniline (PAni) 48
 
polyborazylene 226, 229
 
polyiminoborane (NHBH)n 323
 
polymers of intrinsic microporosity
 

(PIMs) 48f
 
polypirrole (Ppy) 48
 
poly(styrene-co-divinylbenzene) 49
 
pore
 
- size 44f[,49, 56ff, 303, 313, 316ff, 321, 324f,
 

330ff
 
- volume 41f, 45ff, 57, 317f, 323ff, 333
 
porous
 
- carbon material 45, 302, 316f, 330
 
- support material 310,317
 
potassium amide (KNHz) 35, 118f, 122f, 167
 
potassium borohydride KBH4 35, 118f, 122f
 
powder X-ray diffraction (XRPD) see X-ray
 

powder diffraction
 
pressure build-up 17, 19ff, 29ff
 
pressure-composition
 
- diagram 194
 
- isotherm (PCI) 41, 83f, 87[, 97, 101ff, 160ff,
 

167,180, 194f, 198, 202ff, 263ff
 
pressure container 12f
 
- type I 12
 
- type II 12
 
- type III 12
 
- type IV 12
 
pressure vessel 5, 8, 10ff
 
project augmented plane wave method 287
 
promoter 67ff, 72ff, 190
 

propane 70
 
prussian blue analogues
 
PXD analysis 200ff
 
pyrene dicarboxylic acid
 
pyridine 227
 
pyrolysis 44, 221, 226f,
 

q 
quantum
 
- chemical calculations
 
- size effects 299
 
quartz cell 299
 
quinol see hydroquinone
 

r 
Raman
 
- microscopy 216
 
- modes 256, 273
 
- spectroscopy 47, 66f,
 

256f,273f
 
rate constant 230
 
rate-determining step 2
 
rate-limiting step 98f,1:
 

289
 
rate of
 
- hydrogen absorption
 
- hydrogen desorption
 
- solidification 250
 
reaction
 
- enthalpy 8,124, 144,
 

195ff, 199ff, 210f, 2371
 
- entropy 223
 
- heat 187ff, 309
 
- kinetics 189f, 197, 21
 
- mechanism 159f,162
 
- rate 99, 128, 175ff, I:
 

289f
 
reactive
 
- force field 286
 
- hydride composite 2(
 
- intermediate 231
 
- milling 150,190,196
 
recycling 216,227,238
 
- self·contained recyclinl
 
reducing agent 82, 122
 
reduction potential 27]
 
refueling 1,10,15,20,
 
regeneration 128, 215,
 

275, 322
 
- procedure 238
 
- scheme 270
 
rehydrogenation 117,:
 

151,162,191,206,21'
 
332
 



200
 
119,199
 

251
 
144,200
 

107,193,196
 
96, 107, 131, 253, 289
 

re

el

hase
e

ction

87
tial

')

80, 290, 301ff, 310, 329f
 
86, 121ff, 130f, 134, 139
 

31, 64, 120, 126, 168( 216(
 

spectroscopy 291
 
.on see physisorption
 
9ff, 48ff, 58f, 74, 287, 295,
 
333ff
 

175
 
ce light absorption 281
 

51, 58
 
(NHzBHz)n 323
 

48
 
226, 229
 
(NHBH)n 323
 

'nsic microporosity
 

48
 
'vinylbenzene) 49
 

56ff, 303, 313, 316ff, 321, 324f, 

45ff, 57, 317f, 323ff, 333
 

45, 302, 31M, 330
 
310, 317
 

p

(KNHz) 35, 118f, 122[, 167
 
ydride KBH 4 35, 118f, 122f
 
ffraction (XRPO) see X-ray
 

'on
 
17, 19ff, 29ff
 

ition
 

) 41, 83f,87f, 97, 101ff, 160ff, 
, 198, 202ff, 263ff 
er 12f 

5,8, 10ff
 
ed plane wave method 287
 

, 72ff, 190
 

propane 70
 
prussian blue analogues 40, 57f
 
PXO analysis 200ff
 
pyrene dicarboxylic acid 56
 
pyridine 227
 
pyrolysis 44, 221, 22Gf, 316
 

q 
quantum
 
- chemical calculations 75
 
- size effects 299
 
quartz cell 299
 
quinol see hydroquinone
 

r 
Raman
 
- microscopy 216
 
- modes 256, 273
 
- spectroscopy 47, 66f, 71ff, 121, 168, 217f,
 

25Gf, 273f
 
rate constant 230
 
rate-determining step 230, 233, 327
 
rate-limiting step 98f, 175, 179,219,260,287,
 

289
 
rate of
 
- hydrogen absorption 334
 
- hydrogen desorption 334
 
- solidification 250
 
reaction
 
- enthalpy 8, 124, 144, 147, 187ff, 190ff,
 

195ff, 199ff, 21 Of, 237ff, 323ff
 
- entropy 223
 
- heat 187ff, 309
 
- kinetics 189f, 197, 211, 232, 290
 
- mechanism 159f, 162, 166, 179ff, 263, 271
 
- rate 99,128, 175ff, 178[, 181, 232ff, 239,
 

289f
 
reactive
 
- force field 286
 
- hydride composite 207, 211, 279, 303
 
- intermediate 231
 
- milling 150, 190, 196
 
recycling 216,227, 238ff, 242ff
 
- self-contained recycling scheme 240ff
 
reducing agent 82, 122, 130, 239f
 
reduction potential 271,296,301,314
 
refueling 1, 10, 15,20,40, 58, 129
 
regeneration 128, 215, 223, 239, 243,
 

275, 322
 
- procedure 238
 
- scheme 270
 
rehydrogenation 117, 121, 131ff, 140ff, 144,
 

151, 162, 191, 206, 216, 232, 237, 297, 326ff,
 
332
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release temperature 235, 333ff 
reversibility 40, 58, 74, 99, 118, 132ff, 167,
 

177, 195ff, 203, 20Gf, 209, 238, 279f, 290,
 
304, 322, 325ff, 329, 335f
 

reversible heat 4f, 10
 
Rh-cluster 229
 
Rh(cod)(Il-CJ)]z 228f 
Rietveld structural refinement 55, 145f, 

267f 

s
 
safety issues 8,10,12,14, 29f, 35ff, 110, 188,
 

227, 309, 325
 
scaffolded materials see 30 supported
 

nanomaterials
 
scanning 
- calorimeter 254
 
- electron microscopy SEM 52, 300, 304,
 

313ff,
 
- tunneling microscopy STM 291, 306
 
Schlesinger process 122, 239
 
seeding technique 175
 
Seivert's law 85
 
self-consistent reaction field (SCRF)
 

calculation 216
 
severe plastic deformation (SOP) 108, 110
 
Sievert's law 251
 
a-complex 230
 
silane SiH4 83
 
silica SiOz 121f, 122, 232ff, 312ff, 319, 335
 
- fumed silica 312ff 
- mesoporous silica 44, 232, 302f, 314ff,
 

323ff, 328, 333
 
- nanoporous silica 280
 
- silica gel 312f, 332
 
silicate 307, 314f
 
silicide 314
 
silicon tetrachloride 312
 
SPCjE model 75
 
sodium alanate see sodium aluminum
 

hydride 
sodium aluminum hydride NaA1H4 35,117,
 

129ff, 133ff, 141ff, 150, 190, 198ff, 211, 263,
 
270ff, 279, 290, 296, 303ff, 310, 320ff, 325ff,
 
331
 

- carbon nanofiber-supported 327
 
- phase diagram 326
 
- SBA-15-supported 328f 
sodium amide NaNH 2 159, 167, 171
 
sodium borohydride NaBH4 35, 82, 118ff,
 

122ff, 126ff, 151, 207ff, 219, 235, 239, 296
 
sodium hexaaluminum hydride
 

Na,AIH6 130, 133ff, 137ff, 145, 190, 198ff,
 
322, 325, 328
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sodium hydride NaH 82, 122, 133ff, 138,
 
144f, 171, 197,208,237,271, 28M, 290, 297,
 
304, 310, 322, 325, 327ff
 

sodium metaborate NaB02 127f, 235
 
sol-gel methods 313,316 
solid-solid reaction 178ff, 18H 
solid state MAS-NMR 67, 168
 
- llB NMR 225, 237
 
solubility's laws 251
 
solution impregnation 318ff, 323, 328
 
solvated electron 298
 
solvent adduct 220
 
sorption 
- capacity 189, 291
 
- enthalpy 189
 
- kinetics 96, 105f, 108, 189,299, 335
 
- properties 99ff, 103f, 106ff 
space group 120ff, 125, 130, 133, 138[, 145,
 

168, 266ff, 273
 
specific
 
- enthalpy 25
 
- heat capacity 5, 8f
 
- surface area (SSA) 41, 44ff, 49ff, 53ff, 57ff,
 

95ff, lOS, 128, 147, 176,288,297, 334f
 
- volume 2, 4, 22f 
spill-over effect 305, 334
 
spinel type structure 317
 
Sr2AlH7 146f 
stabilizer 293f, 296ff, 335
 
steam reforming 177
 
storage capacity 42, 45ff, 50ff, 66, 100ff, 120,
 

126ff, 135ff, 139, 145, 149ff, 182, 190ff, 196f,
 
204,211, 252f, 333, 336
 

- absolute 41
 
- effective 221
 
- excess 41, 59
 
- gravimetric 41,117, ISO, 187ff, 192ff, 196,
 

205[, 211, 249
 
- maximum 50f, 54, 57
 
- practical 190
 
- reversible 197, 205
 
- theoretical 207
 
- volumetric 41, 53, 149f, 249
 
storage density 33ff, 215ff, 228, 233[, 236
 
- effective 234
 
- gravimetric 34, 187, 191
 
- practical 233
 
- volumetric 34, 187, 217
 
storage value 49
 
- maximum 45
 
superacid 241
 
supercritical fluid I, 30ff
 
support
 
- effects 301 f[, 305
 

- material properties 312
 
surface 
- atom 131, 282, 285, 290, 295, 302
 
- energy 283ff, 302, 316, 325, 334
 
- modification 316, 319ff, 326, 329
 
- passivation 283
 
- penetration 287
 
- tension 321
 
surface to volume ratio 279ff, 291f, 295f, 299,
 

302, 327, 334
 
surfactant 77,283,293,296, 313
 
symmetry 87, 93f, 120, 131, 143ff, 169, 174,
 

283, 294
 
synchrotron 
- X-ray diffraction (SRPXD) 172. 179[, 200.
 

267
 
- X-ray powder diffraction 120. 144.
 

169, 210
 

t 
T-s-diagram I, 4ff, lOff, 22ff 
Tamman temperature 302
 
tank 
- pressure 14, 23f 
- recharging 187
 
- system 12ff, 17ff, 27ff, 33, 36, 96, 129, 137f,
 

188, 309
 
TDMS see thermal desorption mass
 

spectrometry
 
template 44f, 59, 293, 312f, 316f
 
temporal process degassing 251
 
terephthalate 51
 
ternary 
- imide 162, 166
 
- nitride 167
 
- phase 193
 
tetraglyme 228ff 
tetrahydrofuran (THF) 67ff, 70ff, 74ff, 124f,
 

130ff, 139ff, 217ff, 227f, 237, 261ff, 270ff,
 
297ff, 320[, 324, 328
 

tetrahydropyran (TH P) 70
 
tetramethylethylenediamine (TMEDA) 262
 
TG-MS experiment 332
 
thermal 
- conductivity 9. 99, 137, 302, 309f, 335
 
- cycling 193
 
- desorption mass spectrometry
 

(TDMS) 164ff, 179
 
- desorption spectroscopy 46f, 56, 120f, 298
 
- gravimetric analysis (TGA) 166, 175, 179,
 

221,224, 258f, 273f, 332
 
- programmed desorption (TPD) 140, 173,
 

181, 327, 330
 
thermo-chemical energy storage 196
 

thin film 107, 196, 2:
 
- processing 195
 
TiCh 123, 130, 133f,
 

200, 209, 332
 
TiF 3 144, 198ff, 202£
 
Ti02 102, 173,285
 
titanium butoxide 13
 
total pore volume 32
 
toluene 138, 217f, 2l
 
transmission electron
 

(TEM) 103, 106, 2
 
triethylamine (NEt3)
 

triethylenediamine (TI
 
triglyme 217f
 
trimethylamine (TMA:
 
trimethylammonium (
 
trimethylborazine (BH
 
l,3,4-triphenyl-4,5-dih
 

ylidene see Enders'
 
triple point 9, 32
 
- liquid (TPL) 31
 
- solid (TPS) 31
 
- vapor (TPV) 31
 
triptycene 49
 

u 
n-undecane 265
 
unit cell 52, 58, 65f,
 

131, 134f, 138f, 202
 
urea 303
 
UV spectroscopy 291
 

v
 
valence atom 281
 
van der Waals
 
- bonding 281
 
- equation 3
 
- forces 39, 74,82
 
- interactions 44
 
- potential 56f
 
- radii 39, 216
 
van't Hoff
 
- equation 193
 
-law 86
 
- plot 84, 129, 160, ]
 
vapor
 
- fraction 22f, 28
 
- phase deposition 9
 
- phase hydrolysis 3
 
- pressure 104,175,
 
VH2 189
 
vibrational
 
-frequency 51,252
 
- spectrum 74
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90, 295, 302
 
,325, 334
 
,326,329
 

279ff, 291( 295( 299,
 

,296,313
 
,131, 143ff, 169, 174,
 

XD) 172, 179f, 200,
 

n 120,144,
 

,22ff
 
302
 

ff, 33, 36,96,129, 137f,
 

rption mass
 

, 312f, 316f
 
sing 251
 

67ff, 70ff, 74ff, 124( 
27f, 237. 261ff, 27Off, 

262
 

: 137, 302, 309f. 335
 

ectrometry 
9
 
wpy 46( 56, 120( 298
 
(TGA) 166, 175, 179,
 

f,332
 
ltion (TPD) 140, 173,
 

gy storage 196
 

thin film 107, 196, 286f, 307f, 331
 
- processing 195
 
TiCI, 123,130, 133( 135ff, ]44, 164, 173ff,
 

200, 209, 332
 
TiF, 144, 198ff, 202ff, 207
 
Ti02 102, 173,285
 
titanium butoxide 135
 
total pore volume 323, 326
 
toluene 138, 217[, 228f. 328
 
transmission electron microscopy
 

(TEM) 103, 106,228, 298, 306, 314[, 330
 
triethylamine (NEt,) 124. 270, 273
 
triethylenediamine (TEDA) 262ff. 269. 274f
 
triglyme 217f
 
trimethylamine (TMA) 261f, 270
 
trimethylammonium chloride 261
 
trimethylborazine (BHNMelJ 236
 
1, 3,4-triphenyl-4,5-dihydro-1 H-1.2,4-triazol-5

ylidene see Enders' carbene
 
triple point 9, 32
 
-liquid (TPL) 31
 
- solid (TPS) 31
 
- vapor (TPV) 31
 
triptycene 49
 

u 
/t-undecane 265
 
unit cell 52, 58, 65f, 70, 72, 75, 84, 89[, 94,
 

131, 134f, 138f, 202, 267. 273
 
urea 303
 
UV spectroscopy 291
 

v
 
valence atom 281
 
van der Waals 
- bonding 281
 
- equation 3
 
- forces 39, 74, 82
 
- interactions 44
 
- potential 56f 
- radii 39, 216
 
van't Hoff 
- equation 193
 
-law 86
 
- plot 84, 129, 160, 196ff, 206, 331
 
vapor 
- fraction 22f. 28
 
- phase deposition 95,293 
- phase hydrolysis 312
 
- pressure 104,175,217,219,265,321 
VH 2 189
 
vibrational 
- frequency 51,252 
- spectrum 74
 

Index 1353 

void
 
- primary 250
 
- secondary 250
 
- volume 50, 98
 

W 

water H20 2,8.50,53,57, 64ff, 69. 71ff. 75ff, 
83.122. 126ff, 159. 168, 177, 217f. 220, 233ff,
 
238ff, 253, 296, 313, 316, 321
 

wet impregnation 318
 
wetting behavior 314f[,319ff
 
Wigner-Seitz cell 90
 

X
 

X-ray 66. 218
 
- absorption 136, 174
 
- absorption fine structure XAFS 228,
 

306
 
- absorption near edge structure
 

XANES 136, 175
 
- analysis ]49,200
 
- diffraction XRD 121ff, 131ff, 139f£. 145,
 

169,173,179£,197,208£. 216ff, 254ff, 258.
 
260f, 263f, 266, 273, 298ff, 328ff
 

- extended X-ray absorption fine structure
 
EXAFS 306
 

- photoelectron spectroscopy XPS 136, 307
 
- powder diffraction XRPD 55.67. 130ff,
 

139, 169,229, 237, 256ff, 260, 273
 
- powder pattern 136, 141
 
- scattering 58, 74f
 
- single crystal X-ray diffraction (XRSDi 216,
 

226, 237£
 
xerogel 313
 

y 
Young equation 319
 
Young-Laplace equation 319
 

z
 
zeolite 40, 44ff, 50ff, 59, 303. 311£, 316f
 
-13- zeolite 46
 
- CaX zeolite 50
 
- H-type zeolite 234
 
- X-zeolite 51
 
- Y-zeolite 51
 
zero point energy correction 126, 203
 
Ziegler-Natta catalyst 230
 
zinc borohydride Zn(BH4h 126
 
ZrH2 90,191
 
ZrNi 88, 191f
 
ZrNiH z 90
 
ZrNiH, 191
 
ZrOz 103, 302
 




