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support for
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acid sites, on aluminum oxide surfaces, 46, 279
sites, activity in cumene cracking, 47, 11
1,2-Butadiene
hydrogenation over palladium, 47, 364
reaction with deuterium, 47, 364
Butadienes
sorption by silica, 50, 373
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osmium tetroxide-catalyzed oxidation with hexa-
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oxyethylenation over HY zeolite, 49, 201
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dehydration over X and Y zeolites, 50, 98
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decomposition on TiO,, 49, 174
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on lanthanum oxide, 49, 285
over pure and doped zinc oxides, 47, 48
reactions in desulfurization, 49, 320
n-Butene
isomerization over fluorinated y-alumina, kinetic
model, 48, 21
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isomerization on alumina, 46, 326
oxidation over Fe(II1)-molybdate, 47, 122

Caleium oxide
3-carene isomerization over, 48, 302
Calorimetry
cyclopropane adsorption on Mo and Pt, 47, 159
hydrocarbon adsorption on metal films, 47, 159,
166, 178
Cannizzaro
reaction, catalysis of, 50, 455
Carbohydrates
catalysis, in formaldehyde condensation, 50, 455
from formaldehyde condensation, 48, 354
Carbon
-catalyzed formation of hexammine cobalt(11I),
50, 56
filaments, formation from propane reaction over
nickel, 47, 232
formation
in mordenite and Y zeolites, 49, 369
on nickel, mechanism, 48, 155
surface, hydrogenation, Pd catalyst, 50, 43
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on nickel-tin-silica, 50, 419
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adsorption on
lanthanum oxide and trihydroxide, ir spectra,
48, 417
nickel oxide, 49, 225
on alumina, ir speetra, 46, 431
encapsulated in 3A zeolite, temperature-pro-
grammed desorption, 50, 319
hydrogenation over rhodium, 46, 167
irreversible chemisorption on alumina, 48, 120
methanation over cerium compounds, cobalt, and
nickel, 47, 1
Carbon disulfide
poison, catalyst deactivation, 48, 98
Carbon monoxide
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nickel, 47, 280; 48, 243
nickel-silica, 46, 25
ruthenium, 49, 332; 50, 279
chemisorption on
molecular sieve supported platinum, 48, 150
Ni, sulfur poisoning, 46, 340
decomposition on ruthenium, 47, 328
desorption from Ni film at 77 K, 48, 243
dissociative chemisorption, 47, 384
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Group VIII metals, 50, 228
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interaction with cobalt, 49, 216
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over cobalt oxide, 47, 33
over hopecalite catalyst, 50, 429
on Ir(111) surface, 48, 269
over NaCuX zeolites, 48, 60
over NiO, 49, 225
over Pd, uv photoenhancement, 46, 253
on stepped Pt(111), 46, 37
over supported metal oxides, 46, 388
reaction with
nitric oxide on Ru, ir spectra, 49, 345
nitrous oxide on doped V.0;, 50, 220
thermal desorption from Ni—Cu alloys, 47, 92
Carbonylation
amines, by pentacarbonyliron, 48, 433
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methanol over pentachlorobenzenethiol-promoted
Rh(I) complex, 47, 269
3-Carene
isomerization over MgO and CaO, 48, 302
Carriers
of MoO;-CoO and MoOs, effect on thiophene
hydrocracking, 47, 358
Catalysis
active sites, carbon monoxide decomposition on
ruthenium, 47, 328
of formose and Cannizzaro reactions, 50, 455
heterogeneous
exoelectron emission, 47, 210
mechanism, 50, 429
oxidation : over chromia, active sites, 47, 69
Catalysts
activity, measurement, 48, 249
automobile composite pellet, deactivation, 47, 85
deactivation of packed bed by CS,, 48, 98
dispersion, effect of high temperature, 46, 388
distribution of active sites, microcalorimetry, 48,
408
heterogeneous
chromia-silica reacted with CO and NO, XP$
(ESCA), 47, 292
diffusivity of, 46, 214
hydroxyl groups and water adsorbed on surface,
50, 186
metallie, supported: preparation from metallic
cluster carbonyls, 50, 508
for nitric oxide-ammonia reaction, 48, 1
nonuniform distribution on supports, 46, 365, 372
oxidation
osmium oxide for diols by iron complexes, 49,
135
state, effect on CO. adsorption, 49, 225
pellets, nonisothermal fouling, 48, 177
porous
diffusion and reaction in, 50, 184
nonuniform : catalyst activity measurement, 48,
249
reducibility, 46, 438
reforming
Pt on y-alumina, 46, 190
surface acidity and acid strength distribution,
48, 404
structure, ALLO;—~Pt-Pd, 50, 541
supported
attomotive emission control, 46, 58
poison resistance, improved, 48, 345
support effect, 46, 388
three-way : eliminate 3 pollutants simultaneously,
automotive emission control, 49, 42
Catalytic action
surface rearrangement, interference, 46, 225
Catalytic activity
metal sulfides, 49, 379

rare earth oxides, low-temperature ethylene hy-
drogenation, mechanism, 49, 207
Catalytic particles
in graphite, controlled atmosphere electron mi-
croscopy, 46, 120
Catalytic rate constants
nonuniform porous catalysts, 48, 249
Catalytic reactions
self-poisoning, kinetics, 47, 28
Cation
exchange, silica protons with cuprie ions, 50, 400
Cerium
CeAl,, CeCo,, CeNiz: CO and CO. methanation
over, 47, 1
Chain
growth, rate, 50, 8
Chemical bonding
on o-Fe(100), olefins, 47, 214
Chemical kinetics
BC and “C kinetic isotope effects, 49, 1
Chemical shifts
BC, of pyridinium ion in adsorbed state, 48, 430
platinum and germanium photolines in catalysts,
48, 209
Chemisorption
acetylene and ethylene on o-Fe(100), 47, 214
ammonia on alumina, 46, 326
carbon monoxide
on molecular sieve supported platinum, 48, 150
and O; on Ir(111) surface, 48, 269
ethylene on Pt, 50, 1
hydrogen
carbon monoxide and formaldehyde on ruthe-
nium, 50, 279
oxygen and carbon monoxide on Ni, sulfur
poisoning, 46, 340
and oxygen on molecular sieve supported
platinum, 48, 137
-induced segregation, sulfur from bulk to surface
of Pt(100) and Cu(100), 47, 144
and magnetization measurements, 48, 445, 447
oxygen on reduced, supported molybdena, 47, 100
pyridine, on oxidized aluminum metal, 48, 237
Chloroiridium
species, esr, 46, 420
Chloroplatinum
species, esr, 46, 420
Chromatography
gas: methods, use in reaction modeling, 48, 21
Chromia
isotope exchange of light hydrocarbons, 47, 371
reaction of NO with NH; over, mechanisms, 48,
201
surface states: conductivity, 47, 69
Chromia-alumina
properties and catalytic activities, for reaction of
NO with NHj;, 48, 194
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Chromia—-alumina~potassium oxide

propane dehydrogenation, 47, 239
Chromia-silica

reactions: CO and NO, XPS (KSCA), 47, 292
Chromium

on alumina, coneentration profiles, 49, 246

-based catalyst, soluble: ethylene trimerization

and polymerization, 47, 197

in chromia—silica catalysts, XPS (KSCA), 47, 292
Chromium-molybdenum oxide

catalyst, temperature-programmed desorption, 48,

413
Cis—trans isomerization
olefins

over manganese dioxide, 48, 333
over sulfur dioxide adsorbed on solids, 46, 71
Cluster carbonyls
adsorption, 50, 508
decomposition, 50, 508
Clusters
bimetallic, ruthenium-platinum, silica support:
CO and NO adsorption, 48, 292
metal
raft-like, 50, 115
size distributions, 50, 115
shape, 50, 115
Coalescence
metal particle growth mechanism, 46, 238
Cobalt
autoxidation of alkylaromatics, zirconmum co-
catalysis, 46, 308
carbon monoxide and carbon dioxide methanation
over, 47, 1
Co(II) ions in A, X, and Y zeolites, oxygen ligand
symmetries, 47, 147
Co?* jons, complex formation with benzene on
Aerosil, mechanism, 48, 35
Co-Mo/AlQj;, stabilization of Mo phase, 50, 447
Co0O-Mo0O;/y-ALOyj, effect of sulfidation, 49, 247
foil, methane synthesis from H,/CO mixtures, 50,
244
interaction with oxygen, water vapor, and carbon
monoxide, 49, 216
MoO4-CoO, effect of carriers on thiophene hydro-
cracking, 47, 358
silica support, acetone adsorption, 46, 91
sulfided Co-Mo~AlQ;, dispersion of molybdena,
50, 190
Cobalt (I11)
complexes, carbon-catalyzed formation, 50, 56
Cobalt-molybdate
catalyst: thiophene desulfurization, kinetics, 49,
320
Cobalt, oxides
carbon monoxide oxidation, activity, 47, 33
catalysts, preparation and structure, 47, 33
from interaction of gases with cobalt, 49, 216
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Coke
formation
in common zeolites, 47, 113
in mordenite and Y zeolites, 49, 369
on nickel catalysts, 48, 155
Condensation
formaldehyde to carbohydrates, 50, 455
Conductivity
surfaces, ionic, 50, 43
Controlled atmosphere electron microscopy
graphite oxidation, 46, 120
Conversion
labeled hydrocarbons over bimetallic catalysts,
46, 348
methanol to hydrocarbons over zeolites, 47, 249
Coordinative unsaturation
of sites, 48, 229
Copper
on alumina, concentration profiles, 49, 246
-exchanged zeolite X, CO oxidation over, 48, 60
sulfur segregation from bulk to surface of Cu(100),
47, 144
Copper (II)-acetonitrile
complex, catalyst for 2,6-dimethylphenol oxida-
tive coupling reaction, 49, 254
Coupling
oxidative: copper(IT)-catalyzed,
phenol, 49, 254
Cracking
catalytic, cumene, products, 47, 11
cumene on lanthanum Y, 47, 343
cyclopropanes on Fe, Co and Ni, 50, 124
n-heptane over rare earth type X sieve, 47, 62
n-hexane with AlCly—sulfonic acid resin com-
plexes, 46, 266
Crystal
spheres, single: surface morphology, 49, 51
Crystal field surface orbital-bond energy bond order
chemisorption application, 47, 140
method, conservation of orbital symmetry and,
50, 382, 384
Crystallization
fluid faujasite particulates, 48, 129

2,6-dimethyl-

Cumene
catalytic cracking, products and mechanism, 47,
11
cracking on lanthanum Y, dealkylation kinetics,
47, 343
decomposition over WOs-based catalysts, 49, 305
heterogeneous liquid-phase oxidation, mechanism,
49, 109
Juprie ions
supported on silica gel, 50, 400
Cupric oxide
phenol oxidation, 49, 244, 245
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Cyelohexane
adsorpiion on nickel—silica, 46, 1
from benzene hydrogenation over ALOj-promoted
iron, 47, 273
dehydrogenation
over Ir, 46, 259
on oxides, 50, 549
hydrogenolysis over nickel-alumina, 49, 278
Cyclohexanol
transformations over platinim mechanisms, 48,
442
Cyclohexene
adsorption on nickel-silica, 46, 1
deuteration, stereoselectivity, 47, 134
epoxidation over polymer-anchored vanadyl cata-
lysts, 48, 284
heterogeneous liquid-phase oxidation, mechanism,
49, 109
Cyclopropane
heats of adsorption on Mo and Pt, 47, 159
hydrogenation
over Pt/Si0», 50, 494
pulse poisoning technique, 46, 160
hydrogenolysis on metals
mechanism, 50, 124
rate-determining step, 50, 143, 156
swrface species on Mo, 47, 159

Deactivation
composite automobile catalyst pellet, 47, 85
continuous and discontinuous, packed bed by CS,,
48, 98
parallel and series, catalyst pellets, 48, 177
platinum black by 3-methylpentane, 46, 65
reforming catalyst, kinetics, 46, 190
Dealkylation
cumene on lanthanum Y, kinetics, 47, 343
Dealuminization
faujasite, model, 49, 120
Decomposition
catalytie, carbon monoxide on ruthenium, 47, 328
formic acid over metal oxides, 50, 291
halogenoalkanes on 13X molecular sieve, 50, 390
methanol on TiO,, alkyl-titanium species forma-
tion, 49, 265
propane over nickel, carbon filament formation,
47, 232
thermal
methanol adsorbed on magnesia, 47, 260
nickel carbonyl on oxides, 46, 434
Dehydration
aleohols on
Ti02, mechanism, 49, 189
zeolites, mechanism, 50, 98
formic acid over acidic metal oxides, 50, 291

63

isopropyl aleohol over WOghased eatalys(s, 49,
305
Dehydrocyeclization
heptane, mechanism, 46, 348
n-heptane over Ir, 46, 259
Dehydrogenation
catalysts, preparation: effect on seleetivity, 50,
172
cyclohexane
over Ir, 46, 259
on oxides, 50, 549
isopropanol
on manganese dioxide, 46, 125
over zeolites X and Y, mechanism, 50, 109
methyleyclohexane over Pt on y-alumina, 46, 190
oxidative
ethane by nitrous oxide over molybdenum oxide
on silica gel, 50, 306
formie acid over basic metal oxides, 50, 291
propane over Pd/ALQOj;, 46, 424
vinylevelohexene on Pd, 50, 172
on palladium—tin-silica, 50, 419
propane over
chromia—-alumina—potassium oxide, 47, 239
Pt-Au, mechanism, 50, 77
P(-Au, rate-determining step, 50, 77
Desorption
carbon monoxide from Ni-Cu alloys, 47, 92
flash
analysis, 48, 262
nitric oxide on Pt, 50, 64
with freely occurring readsorption, 48, 365
rate isotherms, 48, 262
second order, kinetics, 48, 365; 49, 122
temperature programmed
chemisorption and hydrogenation of ethylene,
50, 1
chromium-molybdenum oxide catalyst, studies,
48, 413
hydrogen from palladium, 48, 374; 49, 122
nitrogen, Ar, and CO: encapsulated in 3A
zeolite, 50, 319
second order, 48, 365; 49, 122
spectra, mathematical analysis, 48, 365; 49, 122
thermal
carbon monoxide from Ni-Cu alloys, 47, 92
methyl formate from W (100), 48, 395
0. from Ag, 46, 109
Desulfurization
thiophene on CoO-Mo0;/AL0;, kinetics 49, 320
Deuterium
(D=-2,3)- and (D)e-1,4)-cis-butenes, isomerization
over alumina, 48, 166
cvelohexenes, deuteration, stereoselectivity, 47,
134
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deuterated pyridine on aluminum oxide surfaces,
46, 279
reaction with allene and 1,2-butadiene, 47, 364
Deuterium-hydrogen
exchange, over boron phosphate, 49, 356
Deuterolysis
gemdimethyl- and gemdiethylcyclopropanes, 50,
124
Dibenzothiophene
hydrogenolysis over prereduced Fe,03;—Al,Os, 50,
35
Diborane
and olefin reaction, ir spectra, 49, 141
Dicarbon
fragments on Ni(110), 48, 422
Differential equations
modeling transient tracer transfer, 50, 429
Differential plug-flow microreactor
benzene hydrogenation over Al.Os-promoted iron,
47, 273
Diffusion
controlled, supported catalysts, 48, 345
effects in
aging catalysts, 47, 343
cumene cracking, 47, 343
in nonuniform porous catalysts, 48, 249
and reaction in porous catalysts, 50, 184
surface, effect on catalytic selectivity, 50, 205
Diffusivity
effective, and structure of porous pellets, 46, 214
Diluent gas
sulfur dioxide oxidation over Pt/Al, O, effect, 49,
376
2,6-Dimethylphenol
copper (I1)-catalyzed oxidative coupling, 49, 254
Dispersion
molybdena on sulfided Co-Mo-Al,0;, 50, 190
rhodium on alumina, 46, 382
supported metal oxides, effect of high tempera-
ture, 46, 388
Dissociation
nitrous oxide over nonstoichiometric ZnQ, 46, 426

£

Effectiveness factor
porous catalysts, 48, 249; 50, 184
Electrochemical oxidation
D-(+ )-tartaric acid on nickel, 50, 353
Electron
excess concentration, pure and doped zinc oxides,
47, 48
Electron microscopy
controlled atmosphere : graphite oxidation, 46, 120
metal clusters, 50, 115
platinum-rhodium gauzes, ammonia oxidation
over, 48, 217
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Electron paramagnetic resonance
adsorbed oxygen species on silica-supported silver,
47, 399
cupric ions supported on silica gel, 50, 400
oxygen species on manganese dioxide, 46, 125
S~ species on surface of MoO;/S8i0; and MoOs/
v-ALOys, 47, 190
sulfur dioxide anions, on alumina, 50, 181
surface fixed phenanthrene, 47, 284
Electron spectroscopy for chemical analysis, see
X-Ray photoelectron spectroscopy
Electron spin resonance, see Electron paramagnetic
resonance
Emission catalysis
platinum and palladium plus rhodium, 49, 42
Environment
nitric oxide removal from, 48, 1

Ipoxidation
cyclohexene over polymer-anchored vanadyl
catalysts, 48, 284
Ethane

adsorption on Mo, 47, 178
oxidative dehydrogenation by nitrous oxide over
molybdenum oxide on silica gel, 50, 306
FEthanol
decomposition on TiO;, 49, 174
FEthers
from aleohols over X and Y zeolites, 50, 98
asymmetric, synthesis, 46, 49
Ethylene
adsorption
on Mo, 47, 166
on Ni cluster, 49, 294
on silica—alumina, nmr linewidth, 46, 275
chemisorption
and hydrogenation on Pt, 50, 1
and reaction on o-Fe(100), 47, 214
hydrogenation
on MoSs, 48, 229
over nickel-palladium alloy films, 46, 204
low-temperature hydrogenation, on rare earth
oxides, 49, 207
oxidation over
silver, activity patterns on different supports,

46, 82
supported metal oxides, 46, 388
polymerization over soluble chromium-based

catalyst, 47, 197
sorption and polymerization over reactive silica,
48, 104
trimerization over soluble chromium-based cata-
lyst, 47, 197
Ethylene oxide
addition to butanol, HY zeolite catalyst, 49, 201
Ethyne, see Acetylene
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Iixchange
homoallylic hydrogen with deuterium, stereo-
selectivity, 47, 134
hydrogen—-deuterium over boron phosphate, 49,
356
Exhaust catalysts
platinum and palladium plus supported rhodium,
49, 42
Fxoelectron emission
associated with heterogeneous catalysis, 47, 210

Faujasite
fluid, particulates: nucleation, crystallization and
pseudomorphism, 48, 129
lattice
randomness and order of aluminum in, 49, 120
types of acid sites in, 49, 120
Fischer-Tropsch synthesis
hydrocarbons, comparison with Haber synthesis
of ammonia, 47, 384
mechanism, 50, 176
reaction kinetics, 50, 8
over silica-supported Group VIII metals, 50, 228
Formaldehyde
adsorption on ruthenium, 50, 279
condensation to carbohydrates, 48, 354 ; 50, 455
on tungsten (100) single crystal, methane produc-
tion, 48, 395
Formamides
production, amine carbonylation by
carbonyliron, 48, 433
Formic acid
decomposition over metal oxides, 50, 291
Formose
reaction
over alkaline earth metal hydroxides and
carbohydrates, 50, 455
pH behavior and glucose cocatalyst, 48, 354
Fouling
nonisothermal, catalyst pellets, 48, 177
parallel and series, Langmuir—Hinshelwood
kinetics, 48, 177
Friedel-Crafts reaction
toluene isopropylation over calcined iron sulfates,
47, 109
Fuel cells
methanol, platinum—tin catalysts, 46, 289
Fuels
synthetic, from CO and H, over Group VIII
metals, 50, 228

penta-

G

Gemdialkyleyclopropanes
deuterolysis, isomerization,
metals, 50, 124

and ecracking on
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Gemdiethyleyelopropane
deuterolysis, 50, 124
hydrogenodeuterolysis on Pt, Pd, and Ir, 50, 143
Gemdimethyleyclopropane
deuterolysis, 50, 124
hydrogenodeuterolysis on Pt, 50, 156
(rermanium
valence state and interaction of Pt and (ie on
’y—AlgOa, 48, 209
Glucose
cocatalyst, formaldehyde condensation to carbo-
hydrates, 48, 354
Gold-palladium
small particles on silica, preparation, 50, 530
(iraphite
catalytic oxidation, in electron microscope, 46, 120

Haber synthesis
ammonia, comparison with Fischer-Tropsch syn-
thesis of hydrocarbons, 47, 384
Halogenoalkanes
decomposition on 13X molecular sieve, 50, 390
Heat transport
interparticle, effect on catalytic selectivity, 50, 205
n-Heptane
cracking over rare earth type X sieve, mechanism,
47, 62
dehydrocyclization
over Ir, 46, 259
over Pt—=Sn- and Pt-Re-Al,O;, 46, 348
reaction on rhodium in steam, 46, 382
Hexammine cobalt (I1I)
formation, carbon catalyzed, 50, 56
Hexatriene
sorption by silica, 50, 373
1-Hexene
formation from ethylene, 47, 197
hydrogenation, catalyzed by RuH(BH,)(PPhy)s,
48, 340
High molecular weight compounds
inhibition, 50, 8
Hopealite
catalyst, carbon monoxide oxidation, 50, 429
Hot spots
transient, deactivation of catalyst bed, 48, 98
Hydridotetrahydroboratotris (triphenylphosphine)
ruthenium (11)
1-hexene hydrogenation, 48, 340
Hydroboration
olefins, with diborane on y-ALOj;, 49, 141
Hydrocarbons
adsorption on metal films, 47, 159, 166, 178
conversion over bimetallic catalysts, 46, 348
Fischer—Tropsch synthesis, 47, 384
gasoline, from methanol, 47, 249
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saturated
hydrogen-deuterium exchange on chromin, 47,
371
hydrogenolysis on Pt, 50, 87
selective oxidation: allyl iodide on molybdate
catalysts, 49, 150
synthesis, from CO and H,
over group VIII metals, 50, 228
mechanism, 50, 176
Hydrocracking
rare earth zeolites, 50, 252
thiophene on MoO;-CoO and MoQ;, effect of
carriers, 47, 358
Hydrodesulfurization
benzothiophene and dibenzothiophene hydro-
genolysis over Fe.03-Al,0s, 50, 35
catalysts
containing molybdenum and cobalt, 49, 247
stabilization of Mo phase in Co-Mo/AlLO; by
Co, 50, 447
model compounds, competitive, 46, 243
thiophene over molyhdena-alumina, 47, 300
Hydrogen
adsorption on
nickel-silica, 46, 1
ruthenium, 50, 279
chemisorption on
molecular sieve supported platinum, 48, 137
Ni, sulfur poisoning, 46, 340
effect on ammonia decomposition on alumina-
supported nickel in presence of water, 48, 322
and ethylene on Pt, 50, 1
in hydrocarbon synthesis, 50, 176
interaction with deuterium over boron phosphate,
49, 356
intramolecular shift, olefin isomerization, 49, 363
migration, olefin isomerization, 49, 363
molecularity, conservation, 48, 229
on palladium, enthalpy of adsorption, 48, 374;
49, 122
promotional effect, on rare earth zeolites, 50, 252
reaction with NO on Ru, ir spectra, 49, 345
spillover
reduction of Ag,S films, 50, 268
silica gel surface reduction, 46, 320
weak chemisorption on palladium, 48, 374 ; 49, 122
pare-Hydrogen
field effect, 50, 15
Hydrogen—-alkene
titration, platinum surface area measurement, 47,
389
Hydrogenation
acetone, liquid phase catalytic, kinetics, 46, 356
alkadienes over palladium, 47, 364
benzene
over Al,Oy-promoted iron, kinetics, 47, 273
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on nickel siliea, mechanisin, 46, 13
on nickel-silica, rate equations, 46, 13
on nickel-silica, reactive hydrogen, 46, 1
on nickel-tin-silica, 50, 419
ruthenium zeolite catalysts, 49, 97
carbon monoxide
and carbon dioxide over rhodium, kinetics, 46,
167
on Ni, Ru, and Pt: kinetic isotope effect, 49, 383
over Ru/AlO;, 48, 111
carbon surface, palladium catalyst, 50, 43
cyclopropane
methylcyclopropane, and propylene over Pt,
Si0., 50, 494
pulse poisoning technique 46, 160
enantioselective, catalysts: characterization, 50,
353
ethylene
on MoS,, 48, 229
over nickel-palladium alloy films, 46, 204
on palladium-tin-silica, 50, 419
on Pt, 50, 1
1-hexene calalyvzed by
340
low-temperature, ethylene on rare earth oxides,
49, 207
N, S, O compounds: competitive, 46, 243
olefins over palladium tetrachloride, molecular
orbital study of reaction pathway, 48, 8
sites on CoO-MoQs, 49, 320
Hydrogen cyanide
adsorption, reactivity and structure on Pt(110),
46, 143
Hydrogen—deuterium
exchange, saturated hydrocarbons on chromia, 47,
371
Hydrogenodeuterolysis
gemdiethyleyclopropane on Pt, Pd, and Ir, 50, 143
gemdimethylcyclopropane on Pt, 50, 156
Hydrogenolysis
aliphatic hydroearbons on platinum/alumina, 50,
87
benzothiophene and dibenzothiophene over pre-
reduced Fe,O;-Al:0s, 50, 35
carbon—carbon bond, over platinum/alumina, 50,
87
cyclohexane and methyleyclopentane over nickel-
alumina, 49, 278
cyclopropane
on metals, mechanism, 50, 124
rate~determining step, 50, 143, 156
sites on CoO-MoOs;, 49, 320
thiophene
kinetics, 47, 316
over molybdena—alumina, 47, 300

WwH (BH,) (PPhy)s, 48,

Hydrogen—oxygen
titration
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molecular sieve supported platinum, 48, 137
platinum surface area measurement, 47, 384
rhodium-alumina, 50, 407
Hydrogen sulfide
oxidation on polynaphthogitinone, mechanism, 46,
132
Hydroxyl groups
surface, determination, 50, 186

Indole
hydrogenation over CoMo, 46, 243
Infrared spectra
acetone adsorbed on Ni and Co, 46, 91
adsorbed reaction intermediate, 49, 92
adsorption of NHy and NO. during reaction on
V.0, 50, 441
Bi-doped Fe (I11I)-molybdate, 47, 122
carbon dioxide on alumina, 47, 431
carbon monoxide adsorption on nickel-silica, 46,
25
during  carbon  monoxide
Hll/A]g();(, 48, 11t
2,b-disubstituted pyridines; as probes, 48, 436, 440
ethylene sorption on reactive silica, 48, 104
interaction of CO., CO, and NiQ), 49, 225
isocyanate species on Ru/AlLOj, formation, 49, 240
2-methyloxirane oxidation on ZnQ, 49, §
nitric oxide
adsorption on silica-supported Ru, 47, 3:33
and carbon monoxide adsorption on Ru, 49, 332
olefins, hydroboration with diborane on y-Al,QO,,
49, 141
reaction between NO and CO and NO and H. on
Ru, 49, 345
sorbed alkenes, 50, 373
supported iridium cluster earbonyl complex, 50,
196
Todide
oxidation to iodine on boron phosphate, 46, 151
Todine
from iodide oxidation on boron phosphate, 46, 151
Ton
distribution, aluminum: in zeolites, 49, 115
exchange, silica protons with cuprie ions, 50, 400
Ion exchange resing
catalysis : aleohol addition to olefing, carbonium
ion mechanism, 46, 49
Iridium
catalysts, esr, 46, 420
cluster carbonyl complex, ir spectra, 50, 196
gemdiethyleyclopropane  hydrogenodeuterolysis,
50, 143
Ir(111) swrface, CO oxidation, 48, 269
single crystal surfaces
cyclohexane dehydrogenation over, 46, 259
n-heptane dehydrocyclization over, 46, 259

hydrogenation over
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[ron
alumina promoted, benzene hydrogenation, 47,
273
a-Fe(100) clean surface, chemical bonding on, 47,
214
FeaO3-MoQy system, Bi doped: characterization
and activity, 47, 122
foil, methane synthesis from H./CO mixtures, 50,
244
impurities in X and Y zeolites, alcohol dehydro-
genation, 50, 109
pentacarbonyl, amine carbonylation to form-
amides, 48, 433
prereduced Fe03;-ALO,
benzothiophene hydrogenolysis, 50, 35
dibenzothiophene hvdrogenolysis, 50, 35
surfaces
Fe(100) and Fe(111) : interaction with nitrogen,
49, 18
Fe (110}, interaction with nitrogen, 50, 519
Iron molybdate
catalyst, methanol partial oxidation, 50, 24
Tron oxide
acetic acid surface interaction, 50, 330
Tron sulfate
caleined, toluene isopropylation, 47, 109
Isocyanate
surface complexes
formation on Pt/ALQO,, 46, 297
on Ru/ALO;, formation, 49, 24{)
Isomerization
n-butane with AlCl—sulfonic acid resin
plexes, 46, 266
butenes
by adsorbed sulfur dioxide over ZnX zeolite,
50, 379
on lanthanum oxide, 49, 285
quantum chemical study, 47, 55
n-butene over fuorinated 5-alumina,
model, 48, 21
1-butene
on alumina, 46, 326
over WOjg-based catalysts, 49, 305
3-carene over MgQ and CaQ, 48, 302
cis—trans, olefins
over manganese dioxide, 48, 333
over sulfur dioxide adsorbed on solids, 46, 71
eyelopropanes on W and Au, 50, 124
deuterated butenes over alumina, 48, 166
olefing, quantum chemical study, 49, 363
Isopropyl alcohol
dehydration
over acidic metal oxides, 50, 291
over X and Y zeolites, 50, 98
dehydrogenation
over acidic metal oxides, 50, 291
on manganese dioxide, 46, 125

Com-

kinetic
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Tropropylation
toluene over calcined iron sulfates, 47, 109
Isotope
effect
cyclopropane hydrogenodeuterolysis, 50, 143,
156
kinetic: C and “C, CO oxidation over NiO, 49, 1
kinetic : Ho-1,, hydrogenation of CO on Ni, Ru,
and Pt, 49, 383
labeling, reaction of NO with BNH; over Cr.0,-
ALQO; and Cr,04, 48, 201
tracing, transient, 50, 429

K

Ketone
formation from methylbutanols, 50, 237

Labyrinth factor
variation of, 46, 214
Langmuir
bimolecular reactions, kinetics, 46, 365
Langmuir~-Hinshelwood
kinetics, parallel and series fouling, 48, 177
mechanism, reduction of NO, by NH; on V0j;,
50, 441
Lanthanum
Y catalyst, cumene cracking, 47, 11
Lanthanum-hydrogen
exchanged ultrastable Y zeolites, formation and
structural characterization, 46, 100
Lanthanum oxide
n-butene isomerization, catalytic sites, 49, 285
carbon dioxide adsorption, ir spectra, 48, 417
catalytic
preparation and characterization, 46, 402
surface area and pore structure, 46, 402
Lanthanum trihydroxide
carbon dioxide adsorption, ir speetra, 48, 417
infrared spectra, 46, 402
thermal dehydration, 46, 402
Lewis sites
activity in cumene cracking, 47, 11
Low energy electron diffraction
dicarbon fragments on Ni(110), 48, 422

M

Magnesia, see Magnesium oxide
Magnesium oxide
3-carene isomerization over, 48, 302
methanol thermal decomposition on, 47, 260
support for ruthenium, surface complex formation,
48, 258
Magnetic field
para-hydrogen conversion, effects, 50, 15
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Magnetization
measurements
benzene hydrogenation on nickel-silica, 46, 1
chemisorption and, 48, 445, 447
hydrogen, benzene, cyclohexene and eyclo-
hexane adsorption on nickel-silica, 46, 1
saturation, earbon monoxide adsorption on nickel-
silica, 46, 25
Magnetization—volume isotherms
benzene, cyclohexene and cyclohexane on Ni/Si0s,
46, 1
Maleic anhydride
from butadiene and butene oxidation, 49, 313
Manganese dioxide
active sites, isopropanol dehydrogenation, 46, 125
olefin cis-trans isomerization, 48, 333
polysulfone formation, 48, 333
Mass spectrometry
earbon monoxide oxidation on Ir(111) surface, 48,
269
measurement of methanation activity over Co and
Ni foils, 50, 244
Mags transport
intraparticle, effect on catalytic selectivity, 50, 205
Mathematical model
porous medium: effect of surface diffusion on
selectivity, multiple solutions, 50, 205
Metal oxides
formic acid decomposition, 50, 291
sulfur dioxide adsorption: catalysis of olefin
cis—trans isomerization, 46, 71
supported catalysts, effect of high temperature,
46, 388
Metals
from carbonyl, dispersed on oxides, 46, 434
catalysts, supported
mechanisms of aging, 48, 73
particle growth mechanisms: coalescence and
single atom migration, 46, 238
sintering mechanism, discrimination between
models, 46, 234
specific activities and areas by pulse poisoning
technique, 46, 160
clusters, electron microscopy, 50, 115
cyclopropane hydrogenolysis, 50, 124, 143, 156
Group VI1I, silica support : hydrocarbon synthesis
from CO and H., 50, 228
interdiffusion, Pt/Ag, 50, 268
surface area, by pulse technique, 48, 137
Metal sulfide
catalytic activity, 49, 379
Metathesis
WO:/8i0; catalyst, reduction and activity, 46, 414
Methanation
carbon monoxide
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and carbon dioxide over cerinm compounds,
cobalt, and nickel, 47, 1
on Ru/AlQOys, 48, 111
hydrogen and carbon monoxide over tungsten, 50,
301
kinetic isotope effect, 49, 383
mischmetal-nickel catalysts, 46, 417
over polycrystalline rhodium, 46, 167
on ruthenium, 50, 279
over silica-supported Group VIII metals, 50, 228
Methane
adsorption on Mo, 47, 178
production from
formaldehyde on tungsten, 48, 395
synthesis gas, 48, 111
synthesis, from H./CO mixtures over Ni, Co, and
Fe foils, 50, 244
Methanol
addition to isobutene, kinetics, 46, 49
carbonylation over pentachlorobenzenethiol-pro-
moted Rh({I) complex, 47, 269
conversion to hydrocarbons over zeolites, 47, 249
decomposition on TiO,, alkyl-titanium species
formation, 49, 265
fuel cells, platinum—tin catalysts, 46, 289
partial oxidation over iron molybdate, 50, 24
thermal decomposition on magnesia, 47, 260
Methylacetylene
adsorption on Mo, 47, 166
Methylbutanols
photo-oxidation, 50, 237
Methyleyclohexane
dehydrogenation over Pt on y-alumina, 46, 190
Methyleyclopentane
ring opening over nickel-alumina, 49, 278
Methyl formate
thermal desorption from W (100), 48, 395
2-Methyloxirane
oxidation on ZnO, 49, 8
3-Methylpentane
platinum black deactivation, 46, 65
2-Methylpentane-2,4-diol
osmium tetroxide-catalyzed oxidation with hexa-
cyanoferrate (I11), 49, 135
Methylpropane
hydrogenation over Pt/Si0O,, 50, 494
Microcalorimetry
distribution of active sites at catalyst surface, 48,
408
Microreactor
differential plug-flow, benzene hydrogenation over
Al;Os-promoted iron, 47, 273
Mischmetal
—nickel alloys, methanation catalysts, 46, 417
Model
kinetic, benzo[aJpyrene oxidation over vanadium
pentoxide-molybdenum oxide, 50, 258
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mathematical, porous medium: effect of surface
diffusion on selectivity, multiple solutions,
50, 205
Molecular orbital
calculation : CNDOQ/2, adsorption, 49, 294
study: reaction pathway, olefin hydrogenation
over palladium tetrachloride, 48, 8
Molecular sieve
fluid particulates: nucleation, crystallization and
pseudomorphism, 48, 129
support for platinum
carbon monoxide chemisorption, 48, 150
hydrogen and oxygen chemisorption, 48, 137
13X, halogenated alkane reactions on, 50, 390
Molyhdates
activity in catalytic oxidation, 49, 150
Molybdena
catalyst, promoted by Cr:0;: methanol oxidation,
48 413
dispersion on sulfided Co-MO-AlL:Q;, 50, 190
reduced, alumina support: specific surface area,
47, 100
supported catalysts
structure, Raman spectra, 50, 162
sulfided, used, and regenerated:
Raman spectra, 50, 385
Molybdena~alumina
sulfided states, effect. on catalyst activity, 47, 300
thiophene
hydrodesulfurization, 47, 300
hydrogenolysis, kinetics, 47, 316
Molybdenum
Co-Mo/AlO;, stabilization of Mo phase, 50, 447
Co0-Mo03/v-Al,0;3, effect of sulfidation, 49, 247
heats of adsorption
cyclopropane, 47, 159
hydrocarbons, 47, 166, 178
MoOs~CoO and MoOs,, effect of carriers on
thiophene hydrocracking, 47, 358
Mo03/810: and MoO;/y-Al0;, S,~ species on
surface, 47, 190
MoQ;-Si0. system, propylene oxidation, 50, 342
Molybdenum disulfide
ethylene hydrogenation on, 48, 229
state in sulfided molybdena alumina catalyst, 50,
190
Molybdenum oxide
silica gel support, ethane oxidative dehydrogena-
tion by nitrous oxide, 50, 306
Molybdenum sulfide, see Molybdenum disulfide
Molybdenum trioxide
activity in catalytic oxidation, 49, 150
Mossbauer spectra
automotive emission control catalysts, 46, 58
Bi-doped Fe(ITI)-molybdate, 47, 122

N

structure,

Neutron diffraction
powder data, decationated Y type zeolites, 49, 112
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Nickel
activity as methanation eatalyst, 50, 501
alumina support: ammonia decomposition in
presence of water, kinetics, 48, 312, 322
carbon formation on, mechanism, 48, 155
carbon monoxide
adsorption, 47, 280; 48, 243
and carbon dioxide methanation over, 47, 1
hydrogenation, kinetic isotope effect, 49, 383
cluster
acetylene adsorption, 49, 294
ethylene adsorption, 49, 294
electrochemical oxidation of p-(+)-tartaric acid,
50, 353
foil, methane synthesis from H,/CO mixtures, 50,
244
ions @ adsorbed on alumina, oxidation, 47, 79
~mischmetal alloys, methanation catalysts, 46, 417
Ni(110), dicarbon fragments on, 48, 422
Ni(Il) ions in A, X, and Y zeolites, oxvgen ligand
symmetries, 47, 147
powder: hydrogen, oxygen and carbon monoxide
chemisorption on Ni, sulfur poisoning, 46, 340
propane reaction over, 47, 23
Raney, acetone hydrogenation over, 46, 356
silica support, acetone adsorption, 46, 91
superparamagnetic eatalyst, 46, 1
Nickel -alumina
cyclohexane hydrogenolysis, 49, 278
methyleyclopentane hydrogenolysis, 49, 278
Nickel earbonyl
adsorption and thermal decomposition on oxides,
catalyst preparation, 46, 434
Nickel-copper
alloys, earbon monoxide adsorption-desorption
47, 92
Nickel oxide
carbon dioxide adsorption, 49, 225
carbon monoxide, oxidation, 49, 225
Nickel-palladium
alloy films, ethylene hydrogenation, 46, 204
Nickel-silica
carbon monoxide adsorption, ir spectra and satura-
tion magnetization, 46, 25
gas phase benzene hydrogenation, 46, 1, 13
Nickel-tin-silica
dehydrogenation and hydrogenation activity, 50,
419
Nitrice oxide
adsorption on
Ru, ir spectra, 49, 332
silica-supported Ru, 47, 333
silicasupported Ru-Pt bimetallic clusters, 48,
202
dissociation, 50, 64
oxidation on rare earth oxides, 49, 236
reactions with CQ and H, on Ru, ir spectra, 49, 345
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reduction
with ammonia over Cro0y and Cra0y -AlQy, 48,
194, 201
with ammonia over transition metal ion ex-
changed Y zeolites, 48, 1
in exhaust, 49, 42
by hydrogen on Pt, 50, 64
on Ru/Al,O3, 49, 240
on V,0; by NHy, 50, 441
Nitrogen
compounds, hydrogenation, 46, 243
encapsulated in 3A zeolite, temperature-pro-
grammed desorption, 50, 319
interaction with iron surfaces, 49, 18; 50, 519
Nitrogen oxides
reduction, antomotive emission control catalysts,
46, 58
Nitrous oxide
digsociation over nonstoichiometric ZnQ), 46, 426
ethane oxidative dehydrogenation over molyb-
denum oxide on silica gel, 50, 306
2-methyloxirane oxidation on ZnQ) by, 49, 8
reaction with carbon monoxide on doped V.0,
50, 220
Noble metals
carbon monoxide oxidation on, 46, 230
Nuclear magnetic resonance
Bronsted acidity of zeolites, 49, 123
'H shift, benzene complexes with Co?* on Aerosil,
48, 35
measurement, Bronsted acid sites on aluminum
oxide, 46, 279
method, heats of physical adsorption measure-
ment, 46, 275
wide line, transition alumina, 46, 279
Nucleation
fluid faujasite particulates, 48, 129
Nucleophilic addition
aleohols to olefins, 46, 49

0

O-compounds
conversion to hydrocarbons over zeolites, 47, 249
Olefins
from aleohols over X and Y zeolites, 50, 98
C,-C;: oxidation and
VgOa—M()()a, 49, 164
formation from methylbutanols, 50, 237
hydroboration with diborane on v-Al.Q;, 49, 141
hydrogenation over palladium tetrachloride, mo-
lecutar orbital study of reaction pathway,

oxidative scissions on

48, 8

ion exchange resin catalyzed addition of alcohols,
46, 49

isomerization, quantum chemical study, 47, 55;
49, 363

cis—trans isomerization over
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manganese dioxide, 48, 333
sulfur dioxide adsorbed on solids, 46, 71
oxyhydrative scission over V;0;~MoO; mecha-
nism, 50, 364
surface chemistry, on a-Fe(100), 47, 214
trimerization, mechanism, 47, 197
Orbital
interaction, bond formation by adsorption, 49, 294
symmetry conservation, bond energy bond order
method, 50, 382, 384
Osmium
clusters, silica carier, 50, 115
Osmium-copper
clusters, silica carrier, 50, 115
Osmium oxide
diol oxidation by iron complexes, 49, 135
Osmium tetroxide
diol oxidation by iron complexes, 49, 135
Oxidation
ammonia over Pt—Rh, 48, 217
benzaldehyde by PdO.(PPh;),, kinetics, 48, 427
benzo[aJpyrene over vanadium pentoxide-molyb-
denum oxide, kinetics, 50, 258
butadiene over WOs-based catalysts, 49, 313
1-butene over
Fe(IIT)-molybdate, 47, 122
WO;-based catalysts, 49, 313
carbon monoxide
over chromia, 47, 69
over cobalt oxide, 47, 33
over hopecalite catalyst, 50, 429
on Ir(111) surface, 48, 269
over NaCuX zeolites, 48, 60
over Pd, uv photoenhancement, 46, 253
catalytic
carbon monoxide over mnickel oxide, kinetie
isotope effects, 49, 1
carbon monoxide on stepped Pt(111), 46, 37
hydrogen sulfide on polynaphthoquinone, mech-
anisin, 46, 132
cyelohexene  over polymer-anchored  vanadyl
catalysts, 48, 284
diols by
ferricyanide in alkaline media, kinetics, 49, 135
iron complexes, kinetics and mechanism, 49, 135
electrochemical, p-(+)-tartaric acid on nickel, 50,
353
ethylene over silver, support effects, 46, 82
gas phase and electrochemical: CO on Pt, Pd and
Ru, 46, 230
heterogeneous liquid-phase : eyclohexene, cumene,
and tetralin, mechanism, 49, 109
iodide to iodine on boron phosphate, 46, 151
2-methyloxirane on Zn0, 49, 8
nitrie oxide on rare earth oxides, 49, 236
olefins

C.-C;, over V:0,-Mo0Qs, 49, 164
mechanism, 49, 150
palladium particles, 47, 393
partial, methanol over iron molybdate, 50, 24
phenol over CuQ, 49, 244, 245
propylene over MoOs-Si0», mechanism, 50, 342
reactions, monitored by exoelectron emission, 47,
210
sulfur dioxide over Pt/ALO;, diluent gas effect,
49, 376
Oxidation catalysts
for automotive emission control, 46, 388
Oxidative coupling
copper (IT)-catalyzed,
254
Oxides
active, nickel, 47, 79
MnOs. _,, active sites, 46, 125
supported catalysts, effect of high temperature,
46, 388
surface
formation, 48, 269
surface fixed phenanthrene cation, esr, 47, 284

2,6-dimethyl-phenol, 49,

Oxygen
adsorbed species, silica-supported silver, epr, 47,
399
adsorption, effect of percentage Pt exposed, 50,
464
atoms, Oy and Oy type: proton localization in
decationated Y type zeolites, 49, 112
chemisorption on
molecular sieve supported platinum, 48, 137
Ni, sulfur poisoning, 46, 340
compounds, hydrogenation, 46, 243
desorption from Ag filaments, 46, 109
excess, on manganese dioxide, 46, 125
exchange between carbon dioxide and alumina,
48 120
interaction with cobalt, 49, 216
ligands of Ni(IT) and Co(IT) ions in A, X, and Y
zeolites, symnetries, 47, 147
from molybdate lattice: catalytic activity, 49, 150
reactive
on alumina, 48, 120
in NaCuX zeolites, 48, 60
role in reaction between NO, and NH; on V.0,
50, 441
superoxide ion, Oy~
on v-ALQs, stabilization, 50, 545
characterization, electron paramagnetic res-
onance, 50, 545
Oxyhydrative scission
olefing
C3—Cs, reaction scheme, 49, 164
over V,0;-MoOj;, mechanism, 50, 364
Ozone
nickel ions, oxidation, 47, 79
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Palladium
on activated carbon, hydrogen desorption, 48,
374 49, 122

alumina support, vinylcyclohexene dehydrogena-
tion, 50, 172
carbon monoxide
gas phase and electrochemical oxidation on,
comparison, 46, 230
oxidation, uv photoenhancement, 46, 253
carbon surface hydrogenation, 50, 43
catalyst Al:O;—Pt-Pd, tribophysical preparation,
50, 541
1,2-diene hydrogenation, 47, 364
gemdiethyleyclopropane hydrogenodeuterolysis,
50, 143
and nickel, alumina support : ammonia decomposi-
tion, 48, 312
small Au-Pd particles on silica, preparation, 50,
530
small particles, oxidation, 47, 393
Palladium-alumina
propane-sulfur dioxide system, oxidative de-
hydrogenation, 46, 424
Palladium /rhodium
for emission control, 49, 42
Palladium tetrachloride
olefin hydrogenation, molecular orbital study of
reaction pathway, 48, 8
Palladium-tin-silica
dehydrogenation and hydrogenation activity, 50,
419
Paraffin
isomerization and cracking with AlCl;-sulfonie
acid resin complexes, 46, 266
photo-oxidation, 50, 237
Particles
catalytic, in graphite: controlled atmosphere elec-
tron microscopy, 46, 120
growth, supported metal catalysts, mechanism,
46, 238
size-activity tests, diffusion in catalysts: errors in
nonuniform porous catalysts, 48, 249
Particulates
fluid faujasite: nucleation, crystallization and
pseudomorphism, 48, 129
Pentacarbonyliron
amine carbonylation to formamides, 48, 433
Pentachlorobenzenethiol
promoter for Rh(I) complex, methanol carbonyla-
tion, 47, 269
Pentadiene
sorption by silica, 50, 373
Perovskite
catalysts, platinum in: nature and effects, 48, 87
Petrochemistry
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tribophysical preparation: Al,0;-Pt-Pd catalyst,
50, 541
pH
behavior: formaldehyde condensation to carbo-
hydrates, glucose cocatalyst, 48, 354
Phenanthrene
cation, surface fixed: esr, 47, 284
Phenols
chromatographic analysis, 49, 244, 245
hydrogenation over CoMo, 46, 243
oxidation over CuO, 49, 244, 245
Photocatalysis
heterogeneous, methylbutanol photo-oxidation,
50, 237
ultraviolet enhancement : carbon monoxide oxida-~
tion over Pd, 46, 253
Photo-oxidation
methylbutanols, 50, 237
paraffins, 50, 237
Platinum
alumina support
aliphatic hydrocarbons, hydrogenolysis, 50, 87
poison resistance, improved, 48, 345
carbon monoxide
gas phase and electrochemical oxidation on,
comparison, 46, 230
hydrogenation, kinetic isotope effect, 49, 383
catalysts
Al:O4-Pt-Pd, tribophysical preparation, 50, 541
electron spin resonance, 46, 420
cyclohexanol transformations over, mechanisms,
48, 442
ethylene chemisorption and hydrogenation, 50, 1
gemdiethylcyclopropane hydrogenodeuterolysis,
50, 143
gemdimethyleyclopropane hydrogenodeuterolysis,
50, 156
heat of adsorption of eyclopropane, 47, 159
metallic surface area measurement, 47, 389
molecular sieve support,
carbon monoxide chemisorption, 48, 150
hydrogen and oxygen chemisorption, 48, 137
surface area, 48, 137, 150
nitric oxide adsorption, 50, 64
in perovskite catalysts, nature and effects, 48, 87
polycrystalline, nitric oxide reduction by hydro-
gen, 50, 64
propane dehydrogenation, 50, 77
Pt(110), hydrogen cyanide adsorption, 46, 143
reforming catalysts, modified alumina support,
48, 404
single crystal spheres, surface morphology, 49, 51
stepped Pt(111) surfaces, CO oxidation, 46, 37
sulfur
poisoned, 47, 389
segregation from bulk to surface of PL(100), 47,
144



CUMULATIVE SUBJECT INDEX

valence state and interaction of Pt and Ge on
'y-Al-an, 48, 209
Platinum-alumina
isocyanate surface complex formation on, 46, 297
sulfur dioxide oxidation over, diluent gas effect,
49, 376
Platinum black
deactivation, by 3-methylpentane, 46, 65
Platinum-gold
propane dehydrogenation, 50, 77
Platinum-rhenium
alumina support,
over, 46, 348
v-alumina support, rhenium reducibility, 46, 438
Platinum-rhodium
for emission control, 49, 42
gauzes, ammonia oxidation over, 48, 217
Platinum-silica
effect of percentage exposed on adsorbed O,, 50,
464
gel and platinum particles, characterization, 50,
479
hydrogenation reactions, activity and selectivity,
50, 494
Platinum~tin
alumina support,
over, 46, 348
enhanced
methanol electrooxidation, 46, 289
oxygen adsorption, 46, 289
fuel cell catalysts, 46, 289
modified adsorption properties, 46, 289
Poisoning
catalyst nonuniform distribution on supports, 46,
372
catalytic reactions, kinetics, 47, 28
nickel by H,S, 46, 340
Pollutants
automotive emission control catalysts, 46, 58
Pollution
air: isocyanate surface complex on Ru/AlLOs,
formation, 49, 240
Poly (2,6-dimethylphenylene oxide)
C-O coupling, 49, 254
Poly (isobutyl aluminum oxide)
structure, 47, 197
Polymerization
alkenes, over reactive silica, 50, 373
ethylene over
reactive silica, 48, 104
soluble chromium-based catalyst, 47, 197

heptane dehydrocyclization

heptane dehydrocyclization

Polymers
superacid : paraffin isomerization and cracking
with AlCly—sulfonic acid resin complexes, 46,
266
Polynaphthogquinone
reactivity, hydrogen sulfide oxidation, 46, 132
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Polynuclear aromatics
hydrogenation over CoMo, 46, 243
Polysulfone
formation over manganese dioxide, 48, 333
Porous catalysts
diffusion and reaction in, 50, 184
Porous structure
model, 46, 214
Precursor state
for adsorption states, CO on Ni, 48, 243
Prediction
of activated complex: CO catalytic oxidation over
NiO, 49, 1
Product distributions
carbon monoxide and carbon dioxide hydrogena-
tion over rhodium, 46, 167
Propadiene, sce Allene
Propane '
adsorption on Mo, 47, 178
decomposition over nickel, 47, 232
dehydrogenation over
chromia—alumina—~potassium oxide, 47, 239
Pt—Au, 50, 77
—sulfur dioxide system over Pd/AlQ,, oxidalive
dehydrogenation, 46, 424
2-Propanol
decomposition on TiO., 49, 174
Propene
from propane dehydrogenation over Pt—Au, 50, 77
Propionaldehyde
oxidation on ZnQO, 49, 8
Propionic acid
formation from n-pentenes over V,05-MoO;, 49,
164
Propylene
adsorption on Mo, 47, 166
hydrogenation over Pt/Si0O,, 50, 494
oxidation over MoQO;-Si0,, mechanism, 50, 342
from propane oxidative dehydrogenation over
Pd/AlLOs, 46, 424
Protons
localization at O, and Oy type oxygen atoms, 49,
112
Pseudomorphism
fluid faujasite particulates, 48, 129
Pulse
poisoning technique : determination of specific ac-
tivities and areas of supported metal cata-
lysts, 46, 160
technique
comparison with flow technique, kinetics, 49, 83
Fischer-Tropsch reaction, kinetics, 50, 8
Pyridine
adsorption on oxidized aluminum metal, 48, 237
deuterated, on aluminum oxide surfaces, 46, 279
2,6-disubstituted, as surface probes: ir specira,
48, 440
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Pyridinium ion
13C chemical shifts, 48, 430

Q

Quantum chemistry

olefin isomerization, 47, 55; 49, 363
Quinoline

hydrogenation over CoMo, 46, 243

Radioisotope
14C, heptane dehydrocyclization over Pt—-Sn— and
Ptﬁl{e‘Alzog, 46, 348
Radiotracers
coke formation in zeolites, 49, 369
Raman spectra
supported molybdena catalysts, 50, 162, 385
Rare earth
—nickel alloys, methanation catalysts, 46, 417
oxides
and analogs, scandia and yttria: low-tempera-
ture ethylene hydrogenation, mechanism, 49,
207
n-butene isomerization, 49, 285
catalytic behavior, nitric oxide oxidation, 49,
236
type X sieve, n-heptane cracking over, 47, 62
Rate constants
flash desorption analysis, 48, 262
nonuniform porous catalysts, 48, 249
Rate equations
benzene hydrogenation on nickel-silica, 46, 13
Reaction
Fischer-Tropsch, kinetics, 50, 8
mechanism, NO; reduction by NH; on V.0;, 50,
441
modeling, validity, 48, 21
pathway, molecular orbital study: olefin hydro-
genation over palladium tetrachloride, 48, 8
probability
CO with O.q on stepped Pt(111), 46, 37
in porous catalysts, 50, 184

Reactivity
hydrogen chemisorbed on Pt, 50, 1
Reactor
diffusion, deactivation of reforming catalyst,
46, 190

stirred microbalance, thiophene hydrogenolysis
over molybdena-alumina, 47, 316
Redox
reactions, in NaCuX zeolites, 48, 60
Reduction
hexacyanoferrate (111) by diols, kinetics, 49, 135
nitric oxide
by ammonia over Cr:0; and Cr.Os-AlQO;, 48,
194, 201
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with ammonia over transition metal ion ex-
changed Y zeolites, 48, 1
by hydrogen on Pt, 50, 64
silica gel surface, by hydrogen spillover, 46, 320
silver sulfide films by hydrogen spillover, 50, 268
Reflectance spectroscopy
ultraviolet : ¢n situ, sulfided Co- and Mo-contain-
ing catalysts, 49, 247
visible, in situ, sulfided Co- and Mo-containing
catalysts, 49, 247
teforming catalysts
nature of platinum in, 46, 420
Pt on y-alumina, deactivation during methyl-
cyclohexane dehydrogenation, 46, 190
Rhenium
vy-alumina support, rhenium reducibility, 46, 4:38
Rhodium
alumina support, n-heptane reaction in steam, 46,
382
for emission control, 49, 42
pentachlorobenzenethiol-promoted Rh(I)
plex, methanol carbonylation, 47, 269
polycrystalline, carbon monoxide and carbon
dioxide hydrogenation, 46, 167
Rhodium-alumina
chemisorptions of CO, NO, and H, 50, 407
dispersed and particulate phases, 50, 407
sintering, 50, 407
surface interactions, 50, 407
temperature programmed reduction, 50, 407

com-

Ring closure
heptane dehydrocyclization, 46, 348
Ring opening
methyleyclopentane over nickel-alumina, 49, 278
Ruthenium
aluminum support
ammonia decomposition, 48, 312
carbon monoxide hydrogenation, ir spectra, 48,
111
isocyanate surface complex formation, 49, 240
barium oxide support, automotive emission con-
trol catalysts, 46, 58
carbon monoxide
gas phase and electrochemical oxidation on,
comparison, 46, 230
hydrogenation, kinetic isotope effect, 49, 383
clusters, silica carrier, 50, 115
hydrogen, carbon monoxide, and formaldehyde
interaction with, 50, 279
RuH(BH,) (PPhy);, 1-hexene hydrogenation, 48,
340
silica support
nitric oxide adsorption, 47, 333
nitric oxide and carbon monoxide adsorption,
ir spectra, 49, 332
reactions between NO and CO and NO and [,
ir spectra, 49, 345
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single crystalline, carbon monoxide decomposition,
47,328
stabilized catalysts, magnesium oxide support:
surface complex formation, 48, 258
Ruthenium—copper
clusters, silica carrier, 50, 115
Ruthenium dioxide
automotive emission control catalysts, 46, 58
Ruthenium-platinum
bimetallic elusters, silica support: CO and NO
adsorption, 48, 292
Ruthenium zeolites
benzene hydrogenation, 49, 97
preparation and characterization, 49, 97

S

Scanning electron microscopy
platinum catalysts, surface morphology, 49, 51
Scheelite
structure, bismuth molybdate, 48, 449
Scission
oxyhydrative
of C3-C; olefins, reaction scheme, 49, 164
olefins over V,0;-MoQ;, mechanism, 50, 364
Segregation
prediction of, alloy surfaces, 50, 200
sulfur, chemisorption induced, 47, 144
Selectivity
breakdown, premature: alkadiene hydrogenation
over palladium, 47, 364
catalytic, effect of surface diffusion, 50, 205
shape, common zeolites, 47, 113
Silica
gel
cation exchange of surface protons with cupric
ions, 50, 400
support for molybdenum oxide, ethane oxida-
tive dehydrogenation by nitrous oxide, 50,
306
surface reduction by hydrogen spillover, 46, 320
Mo0;-8i0; system, propylene oxidation, 50, 342
reactive, ethylene sorption and polymerization,
48, 104
small Au-Pd particles on, preparation, 50, 530
support, for sulfided Co- and Mo-containing
catalysts, 49, 247
-supported
Group VIII metals: hydrocarbon synthesis
from CO and H,, 50, 228
silver, adsorbed oxygen species, epr, 47, 399
Silica—alumina
ethylene adsorption, 46, 275
Nilver
filaments
polyerystalline, O, desorplion, 46, 109
thermally etched, O, desorption, 46, 109

375

silica support, adsorbed oxygen species, epr, 47,
399
supported : ethylene oxidation, 46, 82
Silver sulfide
films, reduction by hydrogen spillover, 50, 268
Single atom migration
metal particle growth mechanism, 46, 238
Sintering
mechanism, supported metal catalysts
coalescence and single atom migration, 46, 238
diserimination between models, 46, 234
Site density
criterion, use in determination of slow step, 47, 62
Sodium bismuth molybdate
structure, 48, 449
Solvent
effect. on acetone hydrogenation over Raney
nickel, 46, 356
Sorption
alkenes by reactive silica, 50, 373
ethylene on reactive silica, 48, 104
hydrogen
mechanism, 50, 43
reduction of Ag.S films, 50, 268
silica gel surface reduction, 46, 320
Stabilization
Mo phase in Co-Mo/AlyO; by Co, 50, 447
superoxide ion, 0,7, on y-AlO;, 50, 545
Steam reforming
catalysts, coking of, 48, 155
over rhodium catalysts, 46, 382
Stereoselectivity
cyclohexenes, deuteration, 47, 134
homoallylic hydrogen exchange, 47, 134
Sticking probability
O on stepped Pt(111), 46, 37
Stoichiometry
carbon monoxide chemisorption, 48, 150
hydrogen
and oxygen chemisorption, 48, 137
oxygen and carbon monoxide chemisorption on
nickel, 46, 340
—oxygen tritration, 48, 137
Subdivision
of catalysts, caution for
catalysts, 48, 249
Substrate
and positional selectivity, toluene, 47, 109
Sugars

nonuniform  porous

complexes, spectroscopic studies, 56, 455

from formaldehyde, 50, 455
Sulfidation

effect on CoO-MoO;/v-ALO; catalyst, 49, 247
NSulfonie acid resin

complex with AICl;, 46, 266
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Sulfur
compounds, hydrogenation, 46, 243
-poisoned Pt catalysts, 47, 389
poisoning, unsupported nickel, 46, 340
segregation, from bulk to surface of Pt(100) and
Cu(100), 47, 144
Sy~ species on surface of MoO;/Si0, and MoO;/~-
ALO;, 47, 190
Sulfur dioxide
adsorbed on solids, olefin ¢is—trans isomerization,
46, 71
anions, formation on alumina, 50, 181
butene isomerization by, over ZnX zeolite, 50, 379
oxidation over Pt/Al,Q;, 49, 376
Superacid
polymers: paraffin isomerization and ecracking
with AlCls—sulfonic acid resin complexes, 46,
266
Surface
acidity, modified alumina support and platinum
reforming catalysts, 48, 404
alloy, prediction of segregation, 50, 200
area
platinum, comparison of hydrogen-oxygen and
hydrogen—alkene titrations, 47, 389
specific: molybdena in reduced, supported
catalysts, 47, 100
chemistry : olefins, on o-Fe(100), 47, 214
composition, polycrystalline rhodium: CO and
CO; hydrogenation over, 46, 167
interactions
acetic acid on iron oxide, 50, 330
in Rh/AlO; system, 50, 407
morphology, platinum catalysts, 49, 51
reactions: rate constants, flash desorption analysis,
48, 262
rearrangement, and catalytic action: interference,
46, 225
segregation, Pt(100) and Cu(100), 47, 144
species
alkanes on Mo, 47, 178
alkenes and alkynes on Mo, 47, 166
cyclopropane on Mo, 47, 159
states: cationic, chromia, 47, 69
Symmetry
conversation rule, olefin isomerization, 49, 363
orbital, conservation: bond energy bond order
method, 50, 382, 384
oxygen ligands of Ni(II) and Co(II) ions in A, X,
and Y zeolites, 47, 147
Synthesis gas
methanation, 48, 111
Synthetic fuels
from CO and H, over group VIII metals, 50, 228

T
Tartaric acid
electrochemical oxidation on nickel, 50, 353
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Temperature
profiles, deactivating catalyst bed, 48, 98
range: 250-500°C, CO oxidation over NiO, 49, 1
Temperature-programmed desorption, see Desorp-
tion, temperature programmed
Tetralin
heterogeneous liquid-phase oxidation, mechanism,
49, 109
3,3',5,5’-Tetramethyl-4,4’-diphenoquinone
C—-C coupling, 49, 254
Thermal decomposition
methanol adsorbed on magnesia, 47, 260
nickel carbonyl on oxides, 46, 434
Thermal desorption
carbon monoxide from Ni-Cu alloys, 47, 92
methyl formate from W (100), 48, 395
Thermal desorption mass spectrometry
oxygen chemisorbed on thermally etched and
polycrystalline silver filaments, 46, 109
Thermogravimetry
ruthenium zeolites, benzene hydrogenation, 49, 97
Thin films
reduction of Ag,S films by hydrogen spillover, 50,
268
Thiophene
desulfurization on CoO-MoQ;/Al:0;, kinetics,
49, 320
hydroeracking on MoO3;—CoO and MoOj, effect of
carriers, 47, 358
hydrodesulfurization over molybdena-alumina,
47, 300
hydrogenolysis
kinetics, 47, 316
over molybdena-alumina, 47, 300
Tin
zero-valent, Pt-Sn electrodes, 46, 289
Titanium dioxide
alcohol dehydration, mechanism, 49, 189
aliphatic alcohol interaction with, 49, 174, 189, 265
decomposition of ethanol, 2-propanol, and tert-
butanol, 49, 174
methanol decomposition, alkyl-titanium species
formation, 49, 265
Toluene
isopropylation over calcined iron sulfates, 47, 109
relative rate to benzene, 47, 109
Tracers
14C, heptane dehydrocyclization over Pt—Sn- and
Pt"Re*AbOa, 46, 348
BCO and 2CO,, in CO oxidation over hopealite
catalyst, 50, 429
Transient method
methanol partial oxidation over iron molybdate,
50, 24
Traunsient operating conditions
Fischer-Tropsch synthesis of parafting, 50, 8
Transition metal oxides
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supported catalysts, effect of high temperature,
46, 388
Tribophysies
process for preparation of Al,O;-Pt-Pd catalyst,
50, 541
Trimerization
ethylene over soluble chromium-based catalyst,
47, 197
Tungsten
activity as methanation catalyst, 50, 301
W (100), methyl formate thermal desorption, 48,
395
WO;-P,0;
acidity, 49, 305
oxidation activity, 49, 313
WO;-P:0:-X,0m
acidity, 49, 305
oxidation activity, 49, 313
Tungsten carbide
surface structure, relation to electrocatalytic ac-
tivity, 48, 42
Tungsten trioxide
silica support, metathesis catalyst, 46, 414
Tunneling spectroscopy
pyridine adsorbed on oxidized aluminum metal,
48, 237

Ultrahigh vacuum
thin-film techniques, 50, 268
Ultraviolet
radiation : photoenhancement of carbon monoxide
oxidation over Pd, 46, 253
Ultraviolet photoelectron spectroscopy
cobalt interaction with oxygen, water vapor, and
CO, 49, 216
Uranium trioxide
alumina support: reduction by ethylbenzene,
kinetics, 48, 386
catalysts: reduction by ethylbenzene, kinetics, 48,
386

Vanadium pentoxide
alkali metal sulfate additives, earbon monoxide
reaction with nitrous oxide, 50, 220
alumina support, toluene ammoxidation, 49, 83, 92
reduction of NO, by NH;, 50, 441
Vanadium pentoxide-molybdenum trioxide
benzo[aJpyrene oxidation, 50, 258
olefin (Co-C;) oxidation over, 49, 164
olefin oxidation, 50, 364
Vanadyl
catalysts, polymer-anchored: cyclohexene oxida-
tion, 48, 248

AT7

4-Vinyleyclohexene-1

oxidative dehydrogenation on Pd, 50, 172
Volcano plots

and cyclohexane dehydrogenation, 50, 549
Voltammetry

cyclie, Pt—Sn electrodes, 46, 289

w

Water
adsorbed on oxides, 50, 186
vapor
ammonia decomposition over nickel, kinetics,
48, 322
ammonia decomposition over nickel, ruthen-
ium and palladium, 48, 312
interaction with cobalt, 49, 216

X-Ray diffraction
gel and platinum particles, characterization, 50,
479
X-Ray photoelectron spectroscopy
chromia-silica catalysts, 47, 292
cobalt interaction with oxygen, water vapor, and
CO, 49, 216
Co~Mo/Al:O; system, 50, 447
nickel-tin, 50, 419
nitric oxide, 50, 64
NO: and NH; adsorbed on V,0;, 50, 441
palladium~-tin, 50, 419
platinum and germanium on v-Al,Qs, 48, 209
platinum-rhodium gauzes, ammonia oxidation
over, 48, 217

Zeolites
3A: nitrogen, Ar, and CO; encapsulated in, tem-
perature-programmed desorption, 50, 319
alkali cation X and Y, isopropanol dehydration,
50, 98
aluminum ion distributions, 49, 115
Bronsted acidity, NMR studies, 49, 123
characterization for benzene hydrogenation, 49, 97
coking and aging rates, 47, 113
ethylene oxide addition to butanol, 49, 201
fluid particulates: nucleation, crystallization and
pseudomorphism, 48, 129
lanthanum X and Y, isopropanol dehydrogena-
tion, 50, 109
mordenite and Y
coking and aging rales, 49, 369
paraffin cracking and aromatics alkylation, 49,
369
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NaCuX, reaclive oxygen in, 48, 60
NaX, sulfur dioxide adsorption: catalysis of
olefin cis—trans isomerization, 46, 71
NaY and H, Na-Y : decationated, proton localiza-
tion, 49, 112
rare earth, hydroeracking, 50, 252
ruthenium
benzene hydrogenation, 49, 97
preparation and characterization, 49, 97
shape selective
cracking, aromatics alkylation, 47, 113
methanol conversion to hydrocarbons, 47, 249
synthetic A, X, and Y: symmetries of oxygen
ligands of Ni(II} and Co(II) ions, 47, 147
ultrastable Y, ion exchange, 46, 100
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Y : cation exchanged, reduction of NO with NH;,
48,1
ZnX, butene isomerization by sulfur dioxide over,
50, 379
Zine oxides
butene isomerization, 47, 48
2-methyloxirane oxidation, ir spectra, 49, 8
nitrous oxide dissociation over, 46, 426
pure and doped, excess electron concentration, 47,
48
Zirconia
support for metal oxide catalysts, 46, 388
Zirconium
cocatalyst, cobalt-catalyzed autoxidation of alkyl-
aromatics, 46, 308
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