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— dissociation of hydrogen molecule 89

— equilibrium constants 152

— Fischer-Tropsch process 155

— homogenous water gas reaction 150

— hydrogen production 149-154

— hydrogen/oxygen fuel cell 339

- hydrogenation and dehydrogenation 129
— nickel-hydrogen batteries 396
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photosynthesis 238

— Sabatier 406

— solid-state 196

— soot reactions 150-151

— yield 153

reactions, surface 107-108

reactivity, surfaces 136

recombination, catalyzed 108-125

reflection

— hydrogen concentration dependence
285

- Intensity map 310

reflection spectra, switchable mirrors 303,
308

reformation, natural gas 49-50

renewable carbon resources 42-43

renewable energy

— electricity 162

— electrolysis  161-163

renewable hydrogen production 4, 50-55

reprocessing, NaBHy  253-255

reserves, fossil fuels  30-31

resources, renewable carbon 42-43

reversible doped NaAlH4 systems 225-231

reversible hydrogen storage

— carbon hydrides 241-242

— materials 212

reversible hydrogenation/dehydrogenation
236

Rochow see Allred-Rochow electronegativity

rocket fuel 382-388

S

Sabatier reaction 406

safety

— complex hydrides 231-232

— fire and explosive hazards 93

— hydrogen economy 65-66

saturation capacity, hydrogen storage 183

saturation field, magnetic 272

scaling factors, hydrogen production 54

scanning tunnel microscopy (STM), point
defect images 103

seasonal hydrogen system 242

secondary batteries, Ni-MH 134

segregation

— enthalpy 100

— surface 98-101

self-organized layering 309

sensors 357

— hydrogen 325-326

shift reaction, biomass 41-42

shutter effect, microscopic 296-298

Sievert’s method 177

Index | 425

silicate structures, hydrogen storage
184-186

single pressure vessel (SPV) 397, 400-401

smart windows 324

sodium aluminum hydrides 213-233,
225-231

sodium borohydride 133-134, 253-255

SOFC see solid oxide fuel cell

solid hydrogen, density 173

solid hydrogen cryostats 392

solid oxide fuel cell (SOFC) 345-346, 349,
359

solid polymer electrolyte fuel cell (SPEFC)
see PEMFC

solid solutions 191

solid surfaces, interaction with hydrogen
94-108

solid-liquid interface 249-250

solid-polymer electrolysis (SPE) 160

solid-state reactions 196

solubility, borohydrides 246-247

solutions

— alkaline 245-246

— crystallization 248

— heatof 99

soot reactions  150-151

sorption cryocoolers  390-391

sorption mechanism, tetrahydroborates
208-211

space applications

— fuel cells 361

— hydrogen 381-410

— nickel-hydrogen batteries 394404

space launch vehicles, hydrogen powered
384

space shuttle 16-20, 386

— Buran 385

— hydrogen and oxygen storage systems
387

— hydrogen storage 404-405

— main engine 388

space suit cooling, metal hydrides 405

spark ignition engine 373-379

sp-band 110-111

SPE see solid-polymer electrolysis

specific conductivity, fuel cell electrolytes
347

specific heat ratio 378

specific surface area 183

spectra

— reflection 303, 308

— thermal desorption 208

- TPD 115,119,123

— transmission 303, 308



January 7, 2008

11:4 Char Count= 0

Index

SPEFC see PEMFC

sputtering 279, 319

SPV see single pressure vessel , 398

stacks, fuel cells 348-349

stationary applications, fuel cells
358-359

sticking coefficient 116-117

— molecular hydrogen on Cu(110) 120

sticking probability 116-117

Stirling approximation 119

STM see scanning tunnel microscopy

storage, hydrogen see hydrogen storage

storage capacity 183, 214

— Ti-doped sodium aluminum hydrides
223-224

storage vessels, liquid hydrogen 171-172

stress, in thin films 282-283

submarines, fuel cell propulsion system
360

substrate—adsorbate distance 176

sulfur cycle 48

superlattices, Fe/V see Fe/V superlattices

surface area, specific 183

surface engineering, hydrides 132-138

surface interactions 132-133

surface precoverage 105-107

surface reactions, relevance for bulk
absorption 107-108

surface reactivity 136

surface segregation 98-101

— binary alloys 100

surface structure  97-98

— nanosized 136-137

surfaces

— defect-free 104

— fluorinated 137-138

— interaction with hydrogen 94-108

- metal 101-102

switchable absorbers 324

switchable mirrors 275-327

— all-solid-state 323

— applications 311-321

— diffusion and electromigration
312-314

— electrical properties 286-288,
305-306

— epitaxial 294-295

— first-generation 283

— liquid electrolyte 296

— optical properties  306-308

— reflection and transmission spectra 303,
308

— second generation 295-303

— theoretical models 290-294

— thin film 277-283

— third generation 303-311
— transmission 281

syngas 154

T

T metal see transition metal . ..

tailoring

— optical properties  302-303

— thermodynamic 232-233

TDS see thermal desorption spectroscopy

temperature dependence, conductivity 287

temperature programmed desorption (TPD)

- hydrogen desorption 114-115

— spectra 114-115, 119, 123

temperature range, fuel cells 343

temperatures

— cryogenic see cryogenic temperatures

— decomposition 207

— high see high temperatures

— low see low temperatures

terminal hydrogen ligands 196

ternary hydride phase, homogeneous 229

ternary 3d transition metal hydrides 198

tetrahydroborates

— decomposition temperature 207

— sorption mechanism and kinetics
208-211

— stability 206-208

— structure 205-206

thermal conversion, biomass 41-42

thermal desorption spectroscopy (TDS)
178

thermochemical hydrogen production
51-52

thermochromic devices 323

thermodynamic efficiency 378-379

thermodynamic tailoring 232-233

thermodynamics

— adsorbed hydrogen 98-101

— borohydride fuel cells  365-366

— fuel cells 338-339

— hydrogen 77-81

— PEMFC 365

— Ti-doped sodium aluminum hydrides
215-220

thermogravimetry 178

thermophysical hydrogen production 52

thin film coating 105-107

thin films

- magnesium-rare earth  295-303

— magnesium-transition metal 303-311

— rare-earth hydride see rare-earth hydride
thin films
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— stress 282-283

— switchable mirrors 277-283

thin films, complex metal hydrides 283

Thomson, William see Kelvin

titanium-doped sodium aluminum hydrides
213-233

— decomposition 223

- thermodynamic properties 215-220

torque, engine 376

toxicology, hydrogen 93

TPD see temperature programmed
desorption

transition metal hydrides

— bonding 200-201

— complex 195-203, 237

— hydrogen storage properties 202

— ternary and quaternary 3d 198

transmission

— hydrogen 55-56

— hydrogen concentration dependence
281, 285

— hysteresis 289

transmission spectra, switchable mirrors
303, 308

trihydride state 281-282, 285

triple point, p- and n-hydrogen 77

tritium 12

u
unloading, hydrogen 266

"4

Van der Waals equation 79, 167

— coefficients 80

Van der Waals force 79

Van’t Hoff diagram, dissociation 218

Index

Van't Hoff equation 192

Van't Hoff plot 194

vapor pressure, p-hydrogen 76

vermicular excrescence 230

vessels

— liquid hydrogen 171-172

— pressure 397, 400401

viscosity, borohydrides 247

visualization, hydrogen diffusion
314-316

volumetric density, compressed hydrogen
gas 169

volumetry 177

w

water

— electrolysis  155-157

— exhaust 244-256

global cycle 46-47

— hydrogen source 246

water gas reaction, homogenous 150
wavefunction, hydrogen molecule 72, 74
windows, smart 324

X
yield 153

Y
yttria-stabilized zirconia (YSZ) 345-346

V4

zeolites, hydrogen storage 184186
zeppelin  14-16

zero emission vehicles (ZEV) 61-62, 359
— historic 14

z-scheme, photosynthesis 239
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