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A

Acetaldehyde
hydrogenation on Ni/AlLO; and Ni/SiO, catalysts, 147, 72
selective reduction from acetic acid on iron oxides, 148, 261
vapor-phase condensation to acrolein over zeolites, 147, 133
Acetates
formation on Rh(111) surface, 145, 37
Acetic acid
in formation of acetates on Rh(111) surface, 145, 37
and other O-compounds, conversion to hydrocarbons over g8 zeolites,
147, 177
selective reduction to acetaldehyde on iron oxides, 148, 261
Acetone
adsorbed on zeolites, ''C chemical shift, in analysis of Brgnsted site
acidity, 148, 779
chemisorption on TiO, and MoO;/TiO, catalysts, surface nucleophi-
licity in, FTIR study, 145, 239
in dealuminated faujasites, *C NMR analysis, as probe for nonframe-
work Al;Os, 150, 221
effect on oxyfunctionalization of n-hexane by H,0O, on TS-2 catalysts,
kinetic study, 148, 540
hydrogenation
on Ni/Al,Oy and Ni/SiO, catalysts, 147, 72
to 2-propanol on Ni and Co activated-charcoal-supported catalysts,
effect of thermal treatments, 145, 276
and other O-compounds, conversion to hydrocarbons over 3 zeolites,
147, 177
oxidation in photocatalytic monolith reactor, 149, 81
Acetonitrile
effect on oxyfunctionalization of n-hexane by H,0, on TS-2 catalysts,
kinetic study, 148, 540
oxidative methylation with methane in selective acrylonitrile forma-
tion, synergistic effects of superbasic catalysts, 145, 390
Acetophenone
hydrogenation over Pt catalysts, intramolecular selectivity during,
effects of metal-support interaction, 147, 370
Acetylcyclohexane
and phenylethanol, hydrogenation over Pt/TiO. catalysts, 147, 375
Acetylene
and C;H,, reaction with lattice and adsorbed oxygen species of Li*-
doped TiO; catalysts, transient Kinetics, 147, 279
hydrogenation
in presence of CO over Pt/AlL,O, and Pd/AlO; catalysts, kinetic
oscillations, 146, 586
selective, in abundant ethylene by electrochemical membrane reac-
tor, 145, 289
Acid catalysis
—base catalysis, reactions on zeolites, compensation effect, 142, 97;
letter to editor, 148, 413; reply 148, 415
Acidity
and basicity, a-LiAlO;, y-LiAlO,, and calcined HAIO;, characteriza-
tion with isopropyl alcohol, 146, 155

crystalline aluminosilicate MCM-41, 148, 569
H-ZSM-5 zeolites and H-mordenites during methylamine synthesis,
microcalorimetric and IR spectroscopic studies, 146, 257
Lewis
metal oxides, effects on CO and CO, hydrogenation over metal
oxide promoted Rh catalysts, 149, 149
role in n-pentane and o-xylene isomerization on dealuminated H
mordenites, 150, 421
modified 8 zeolites, effects on toluene and benzene ethylation, 146,
211
partially alkali-exchanged HY zeolites, effects on methyl rers-butyl
ether catalysis, 148, 157
Pt-zeolite catalysts, effect on n-hexane reactions, 147, 333
SAPO-5 catalysts, effects of Si content, acid treatment, and Na ex-
change, 149, |
Si0,-Zr0O, catalysts in cyclohexanol dehydration, characterization,
148, 660
surface, see Surface acidity
ZrO, modified by SO3- anions, analysis, 150, 143
Acid sites
on y-Al;Os, luminescence and IR characterization, 146, 483
Brgnsted
Al-pillared montmorillonite, IR study, 147, 223
Ni/NaX zeolites, cyclopropane reactions over, 148. 100
N.Os-containing aerogels, acidic properties, characterization with
{"*Olethanol dehydration, 146, 317
zeolites, '*C NMR analysis, 148, 779
Ga-MFI zeolites, effects on 1- and 2-propanamine adsorption, 146,
228
MAPO-36 molecular sieve, effects of Mg/P ratios and thermal and
hydrothermal treatments, 146, 62
metal oxide surfaces, energy distribution during NH; adsorption,
evaluation, 150, 274
proton-exchanged ZSM-5 zeolites during 2-methylpropene amina-
tion, 146. 249
Acid treatment
SAPO-5 catalysts, effects on thermal stability, acidity, catalytic prop-
erties, and deactivation, 149, |
Acrolein
chemisorption on TiO; and MoO,/TiO; catalysts, surface nucleophi-
licity in, FTIR study, 145, 239
formation by vapor-phase condensation of formaldehyde and acetal-
dehyde over zeolites, 147, 133
Acrylonitrile
selective formation by oxidative methylation of acetonitrile with
methane, synergistic effects of superbasic catalysts, 145, 390
Active sites
aluminum oxides, hydroxyfluorides, and fluorides, characteristics,
correlation with catalytic behavior, 149, 449
on Co;0, and Mn;0y spinels in selective gas phase reduction of nitro-
benzene, 149, 356
in Re;0; metathesis catalysts supported on borated ALO,, nature and
formation, 145, 416
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Adsorbates
—surface interactions, metal cluster models for, selection, theoretical
analysis, 148, 417
Adsorption, see also Chemisorption; Readsorption; Temperature-pro-
grammed adsorption
acetone on zeolites, associated *C chemical shift, in analysis of
Bregnsted site acidity, 148, 779
ammonia
on metal oxides, energy distribution of surface acid sites during,
evaluation, 150, 274
and NO on MgO,/Al,0; catalysts, catalyst surface characteriza-
tion, 150, 105
and pyridine on y-AlOs, associated acid sites, luminescence and
IR characterization, 146, 483
CO
on Fe/ALO; catalysts: surface formation and coordinate geometry
of Fe3(CO)s(u3-COYALO;,, 149, 247
and hydrogen
on Rh/TiO, crystallites, effects of W*-doping of TiO,, 145, 479
on Si0,- and zeolite-supported Pt catalysts, microcalorimetric
study, 148, 198
on L zeolite- and SiO;-supported Pt catalysts, "C NMR studies.
150, 225
and NO on Pd-Ag and Pd-Cr bimetallic catalysts, X-ray diffrac-
tion, FTIR, and thermoreaction, 148, 47
on Rh/AlLO,, Rh/Si0,, and Rh/TiO; catalysts, IR studies, 150, 335
and SO, and thiophene on Cu/Al,O; catalysts, FTIR analysis, 148,
438
on used Ni/SiO, hydrogenation catalysts, in determination of free
surface, 146, 34
—desorption
alkali-promoted molybdate catalysts during oxidative coupling of
methane, 147, 379
hydrogen on Cu,, CuO, and CuO-ZnO catalysts, TPR analysis,
148, 709
formic acid on Ag/SiO, catalysts, in situ FTIR study, 147, 404
hydrogen
and methyl iodide on Ni(111) surfaces during hydrogenation of
methyl species to methane, analysis, 147, 598
on Ru/SiO; catalysts, in situ 'H NMR analysis, 147, 455
isopropylamine on 8 zeolites and tschernichite, comparison, 148, 91
in methylamine synthesis over H-ZSM-5 zeolites and H-mordenites,
microcalorimetric and IR spectroscopic studies, 146, 257
in molybdenum-oxo species deposition on Al,O; surface: mechanism
of Mo'Y? deposition, 147, 57
nitrobenzene and reaction products on unsupported and SiO,-sup-
ported Co:0, catalysts, IR spectroscopic study, 149, 307
in oxidative coupling of methane over MgO and Sm,0; catalytic sur-
faces, transient studies, 146, 346
perrhenate on F- and Mg-modified Rh/AL,O,, 148, 654
1- and 2-propanamines on Ga-MFI zeolites, thermal analysis, 146,
228
pyridine on alkali-doped MoQ,/TiO, catalysts, surface acidity during,
FTIR analysis, 146, 415
Xe on NaY zeolites by cation exchange, in analysis of Ir cluster
formation, 149, 61
Aerogels
N,Os-containing, acidic properties,
ethanol dehydration, 146, 317
Pd-TiO,, highly porous, preparation, structural properties, and hy-
drogenation activity, 148, 625
Pt-TiO,, with high surface area, preparation, structure, and hydroge-
nation activity, 147, 500

characterization with [%0]
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Ti0,~-S8i0,, textural and catalytic properties, effect of prehydrolysis,
150, 311
V,0,-TiO,
characterization, 149, 344
selective reduction of NO by NH; over
catalyst activity, preparation, and morphological properties, 149,
326
catalyst structure and activity, effect of niobia doping, 150, 284
in situ diffuse reflectance FTIR study, 147, 5
Zr0,-Si0,, homogeneity, strategies for control of, comparison: ef-
fect of preparation on textural and catalytic properties, 148, 673
Zr0,-S0%, preparation as solid superacid catalysts by one-step syn-
thesis, 150, 18
Alcohol, see also specific alcohols
formation from synthesis gas on K-MoO,/y-Al O, catalysts, effects of
K-Mo interaction, 146, 144
and other O-compounds, conversion to hydrocarbons over 3 zeolites,
147, 177
oxidation with H,0,, titanium silicalite-1-catalyzed, 146, 476
synthesis over CuZnCr catalyst, effects of cobalt concentration,
methanol, and ethanol, 147, 88
Aldehydes
in formation of acetates on Rh(111) surface, 145, 37
selective reductive dimerizations to monoaldehydes by RH catalysts
under syngas and further oxidation to nor-ketones, 147, 107
«,B-unsaturated, hydrogenation on Cu/Al,O; catalysts, effect of cata-
lyst modification by thiophene, 148, 453
Aldol reactions
related chemistry on Rh catalysts under syngas, analysis, 147, 107
Alkali metals
doped MoO,/TiO, catalysts, surface acidity during pyridine adsorp-
tion, FTIR analysis, 146, 415
Alkanes
and alkenes, selective oxidation over T-beta zeolites, catalytic activ-
ity, 145, 151
light, conversion to aromatic hydrocarbons: propane aromatization
on calcinated gallosilicates, 145, 86
oxidation over Ti0,-Si0, and TS-1 catalysts, comparison, 149, 195
Alkenes
and alkanes, selective oxidation over T-beta zeolites, catalytic activ-
ity, 145, 151
oxidation over Ti0,-Si0, and TS-1 catalysts, comparison, 149, 195
Alkoxysilanes
formation in reaction of silicon and methanol on copper(l) chloride
catalysts: reaction pathway, 145, 537
Alkoxy synthesis
Fe-Al cluster catalysts prepared by
CO hydrogenation over, selectivity—structure relation, 148, 119
liquid-phase oxidation of hexadecane, 148, 113
Alkylation
C,, toluene, n-propyltoluene formation in, mechanism: effect of zeo-
lite structure, 146, 523
continuous, isobutane with 2-butene on superacid sulfated ZrO, cata-
lysts, effects of process variables, 149, 52
isobutane/2-butene on ulirastable Y zeolites, effect of unit cell size,
146, 185
Alkyl chains
propagation by methylene insertion on Cu(100), 147, 250
Alkyl coupling
on Cu, Ag, and Au, correlation between coupling rate and metal-
alkyl bond strength, 147, 264
Alloying
in Pd/ZnO catalysts, XPS evidence, 145, 235
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Alloys, see also Bimetallic catalysts
Pd-Ni, on carbon substrates in presence and absence of oxygen,
processes catalyzed by, in-situ TEM analysis, 149, 474
Pd,Niy and Pds<Niy, Pd surface segregation and reactivity for 1.3-
butadiene hydrogenation, 149, 404
Pt,(Rhy catalysts, NO-CO reaction, activity and selectivity, in 10-
Torr pressure range, 146, 394
Sn/Pt(111) surface, butane hydrogenolysis, 149, 438
ultrafine Ni-B and Ni-P amorphous powders, thermal stability and
catalysis, comparative analysis, 150, 434
Alumina, see Aluminum oxide
Aluminosilicates
amorphous, and H-ZSM-5 zeolite, n-butanol dehydration, effect of
pore confinement, 149, 36
crystalline, MCM-41, acidity and stability, 148, 569
Aluminum
Al*—titanium silicate MEL molecular sieves, synthesis, catalytic
properties, and characterization, 145, 73
extra-framework, role in 2,3-dimethylbutane cracking on USHY zeo-
lites, 150, 243
—Fe cluster catalysts, prepared by alkoxy synthesis
CO hydrogenation, selectivity—structure relation, 148, 119
liquid-phase oxidation of hexadecane, 148, 113
Mg(ADO, support of Pt and Pd catalysts, C, hydrocarbon reforming
on, TAP reactor analysis, 147, 552
pillared clays, catalysis of
hydroisomerization—-hydrocracking of decane, 148, 304
m-xylene transformation, 145, 79
pillared montmorillonite, Brgnsted acidity, IR study, 147, 223
substituted CuCr,0, spinel catalysts, CO oxidation, 147, 171
Aluminum fluoride
catalytically active sites, characteristics, correlation with catalytic
behavior, 149, 449
surface, catalytic activity in heterogeneous halogen exchange reac-
tions, characterization by ESCA, XRD, and IR spectroscopy,
148. 270
Aluminum hydroxide
sols calcinated in carbon matrix, in preparation of stabilized alumi-
num oxide, 145, 450
Aluminum hydroxyfluoride
catalytically active sites, characteristics, correlation with catalytic
behavior, 149, 449
surface, catalytic activity in heterogeneous halogen exchange reac-
tions, characterization by ESCA, XRD, and IR spectroscopy.
148, 270
Aluminum oxide
—AlPO, catalysts, fluoride- and sulfate-treated, cyclohexene conver-
sion and cumene cracking, catalyst characterization and perfor-
mance, 145, 107
borated, support of Re,0; catalysts, methyl oleate metathesis, nature
and formation of active sites, 145, 416
—Ce0O,, support of Pt catalysts, Pt-CeO; contact, effect on CO hydro-
genation selectivity, 148, 729
covering W field emitter, support of Pd—Mo catalysts, field emission
microscopy study: nitrogen spillover, 145, 501
deposition of molybdenum-oxo by adsorption: mechanism of Mo!
deposition, 147, 57
large pore, preparation conditions, 146, 598
-MgAl,O,, solid solutions with high surface area, preparation and
characterization, 148, 403
monolayer catalysts, Si0; on
structure, analysis by IR spectroscopy and ¥Si magic-angle spin-
ning NMR, 148, 341

vapor deposited, surface acidity, measurement by *'P NMR of ad-
sorbed trimethylphosphine, 145, 10
—Ni coprecipitated catalysts, microstructures, 146, 601
nonframework, in dealuminated faujasites, ¥C NMR studies with
acetone, 150, 221
porous anodic, films, catalytic behavior in formic acid decomposi-
tion, 147, 140
pure and modified catalysts, selective isomerization of butene to iso-
butene, 148, 607
-8i0,
catalysis of
isoalkane cracking, degenerate non-primary products in, 146,
358
isobutane cracking, chain mechanism interpretation, 147, 352
vapor-phase aromatic nitration by dinitrogen tetroxide, kinetics
and mechanism, 147, 163
ratio in B zeolites and tschernichite, comparison, 148, 91
support of
MoQ; catalysts, TPR and XRD characterization, 147, 417
phosphate catalysts, formation of 2,3-pentanedione from lactic
acid, 148, 252
stabilized, preparation by heating aluminum hydroxide sols in carbon
matrix, 145, 450
support of
CoMo catalysts
Ni deposits on, interaction with catalytic metals, 147, 429
presulfided with alkyl polysulfides, catalytic properties: compari-
son with conventional sulfiding, 145, 429
CoMoS catalysts, type I and I phases, and SiO;- and carbon-
supported type Il phases, structural differences, XAFS, MES,
and XPS analysis, 146, 375
CrO; catalysts, propane dehydrogenation, 148, 36
Cu catalysts
CO, SO,, and thiophene adsorption, FTIR analysis, 148, 438
crotonaldehyde hydrogenation, selectivity, effect of catalyst
modification by sulphur compound, 148, 464
a,fB-unsaturated aldehyde and ketone hydrogenation, effect of
catalyst modification by thiophene, 148, 453
Fe catalysts, decarbonylation and CO adsorption: surface forma-
tion and coordinate geometry of Fei(CO)y(u;-CO)ALQO;, 149,
247
Ga catalysts, selective catalytic reduction of NO with methane,
145, 1
iron(I1l)hydroxoacetate catalysts, magnetite formation, 145, 364
MgO, catalysts, ammonia and NO adsorption, catalyst surface
characterization, 150, 105
MnO; catalysts, characterization: effects of precursor and loading,
150, 94
Mo catalysts
dibenzothiophene hydrodesulfurization, *S tracer study, 149,
171
sulfur exchange studies, 145, 216
MoO; catalysts
low temperature CO chemisorption, 148, 392
molecular structure and reactivity for methanol oxidation, 149,
268
MoS, catalysts
reduction behavior and subsequent detection of surface hydro-

gen, 148, 149
thiophene hydrodesulfurization, molecular level modeling, 148,
288

naphtha reforming catalysts, thioresistance and thiotolerance, de-
activation model with residual activity, 146, 69
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Ni catalysts
cyclopentane hydrogenolysis and coke deposition, effects of po-
tassium promotion and role of water, 145, 437
dibenzothiophene hydrodesulfurization, ¥S tracer study, 149,
171
methanol and methoxy adsorbed on, hydrogen exchange with,
150, 301
organic oxygenate hydrogenation, 147, 72
Ni-Mo catalysts
for coal-liquid hydrotreatment, deactivation by site suppression
and pore choking, 145, 16
dibenzothiophene hydrodesulfurization, *'S tracer study, 149,
171
oxidic and sulfidic NiO, NiO-WO,, and WO, catalysts, character-
ization by TPR, 146, 437
Pd catalysts
acetylene hydrogenation in presence of CO, kinetic oscillations,
146, 586
direct oxidation of sorbose to 2-keto-L-gulonic acid with molecu-
lar oxygen, 150, 199
H/D exchange in 10,11-dihydrocinchonidine and quinoline dur-
ing enantioselective hydrogenation, 150, 329
methane decomposition, 147, 272
methane oxidation, kinetics, 146, 537
Pt catalysts
acetophenone hydrogenation, intramolecular selectivity during,
effects of metal-support interaction, 147, 370
acetylene hydrogenation in presence of CO, kinetic oscillations,
146, 586
benzene hydrogenation, 143, 539; letter to editor, 147, 601
coke deposited on, IR study, 145, 544
CO oxidation, kinetics, comparison with Lag 4Sr,.CrO; _;, 147,
594
dimethyl methylphosphonate oxidation, 146, 370; erratum, 148,
787
direct oxidation of sorbose to 2-keto-L-gulonic acid with molecu-
lar oxygen, 150, 199
emitted chlorinated Pt cluster ions, time-of-flight SIMS study,
146, 82
methylcyclohexane/n-octane
study, 147, 38
2-methylpentane isomerization, effects of microwave electro-
magnetic field, 148, 281
N,O reduction by CO, forced composition cycling analysis, 149,
278
N;O reduction by CO, steady-state multiplicity, 146, 511
propane dehydrogenation at 873 K, effect of sulfur, 150,
170
reaction models for metal surfaces and acidic sites on oxides,
143, 563; letter to editor, 147, 601
structure characterization, 145, 132
toluene hydrogenation, 143, 554; letter to editor, 147, 601
Pt—Re catalysts
Cs hydrocarbon reforming, TAP reactor analysis, 147, 552
structure characterization, 145, 132
Pt-Sn bimetallic catalysts, metal dispersion, measurements, 150,
135
Re catalysts, structure characterization, 145, 132
Rh catalysts
CO adsorption, IR studies, 150, 335
CO/H, reaction, transient kinetic analysis by FTIR and mass
spectroscopy, 148, 224
CO/NO reaction, effects of microstructure, 148, 22
F- and Mg-modified, perrhenate adsorption, 148, 654

conversion, deuterium tracer

H/D exchange in 10,11-dihydrocinchonidine and quinoline dur-
ing enantioselective hydrogenation, 150, 329
ketene decomposition, 145, 246
in NO and CO reaction, mechanistic role of intermediate N,O
and CO reaction, 148, 697
NO reduction by CO, effects of Rh dispersion, 146, 136
Rh-Ce catalysts, CO reaction with NO, effects of microstructure,
148, 22
Rh-Mo bimetallic catalysts derived from CpRhMo(CO)(PPh;),,
CO hydrogenation, site isolation, 146, 591
Ru carbonyl complexes, in pressurized flow system, catalysis of
dibenzothiophene hydrodesulfurization, 150, 212
Ru catalysts, H/D exchange in 10,11-dihydrocinchonidine and
quinoline during enantioselective hydrogenation, 150, 329
Sn catalysts, coke deposited on, IR study, 145, 544
V,0s catalysts, partial methane oxidation
effects of vanadium species and dispersion, 148, 388
role of oxygen, 148, 378
TPR characterization of vanadium species, 148, 369
V.0:s catalysts, partial methanol oxidation, surface reactivity, 146,
323

a-Aluminum oxide
support of

Co oxide catalysts in anisotropic structure analysis by PTRF-EX-
AFS: model surfaces for active oxidation catalysts, 145, 159

Pt catalysts, particle reconstruction monitored by methylcyclohex-
ane dehydrogenation and H, TPD, 145, 409

B"-Aluminum oxide
support of Pt catalysts, CO oxidation, effect of Na: in situ controlled

promotion via NEMCA, 146, 292

y-Aluminum oxide
acid sites, luminescence and IR characterization, 146, 483
catalytically active sites, characteristics, correlation with catalytic

behavior, 149, 449

COS hydrolysis, mechanism, 149, 300
effects on MoS,- and WS,-based hydrotreating catalysts, HREM

analysis, 147, 123

hydroxyl groups and fluoride- and phosphate-modified y-Al,O;, solid-

state 'H MAS NMR characterization, 148, 76

partially hydroxylated, triosmium clusters on, surface sites, and

metal-support interaction, models, 149, 159

support of

Co,0, catalysts, active surface, 145, 356

[Irg(CO),5]*~ catalysts, CO hydrogenation, 149, 317

Mo catalysts, temperature-reduced, oxidation and coordination
states of Mo cations in, spectroscopic analysis, 146, 306

molybdenum nitride hydrodenitrogenation catalysts, structure and
function, 146, 193

MoO; catalysts, K-promoted, K-Mo interaction effects on alcohol
synthesis from syngas, 146, 144

MoS, catalysts, mechanical mixtures with y-ALQO;, hydrogen con-
tent and hydrogenation activity, 147, 476

Ni catalysts, isobutane dehydrogenation, 146, 40

Ni-Mo catalysts, pyridine and thiophene hydrodenitrogenation,
role of Ni and effects of gas phase sulfur compounds, 148, 181

Ni-Mo sulfided catalysts, deactivation during hydrodeoxygena-
tion, effects of water, 146, 281

Pt catalysts, reforming of octane, TEM and EDX analysis, 148,
478

Pt-Re catalysts, reforming of octane, TEM and EDX analysis, 148,
478

Pt-Sn catalysts, bimetallic interaction during CO chemisorption,
IR spectroscopic study, 148, 406

Re metathesis catalysts, modified and pure, alumina surface acidity
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in, 'H MAS NMR analysis and role in 1,5-cyclooctadiene
ethenolysis, 150, 46
VO, catalysts, propane oxidative dehydrogenation, 145, 318
surface acid sites, energy distribution during NH; adsorption, evalua-
tion, 150, 274
surface activity in heterogeneous halogen exchange reactions, char-
acterization by ESCA, XRD, and IR spectroscopy, 148, 270
n-Aluminum oxide
support of Pt catalysts
benzene hydrogenation, 143, 539; letter to editor, 147, 601
reaction models for metal surfaces and acidic sites on oxides, 143,
563; letter to editor, 147, 601
toluene hydrogenation, 143, 554; letter to editor, 147, 601
Aluminum phosphate
-Al,O; catalysts, fluoride- and sulfate-treated: characterization and
catalytic performance in cyclohexene conversion and cumene
cracking, 14§, 107
Amination
2-methylpropene over proton-exchanged ZSM-5 zeolites, 146, 249
Ammonia
adsorption on
metal oxides, energy distribution of surface acid sites during, eval-
uation, 150, 274
MgO,/Al,0; catalysts, catalyst surface characterization, 150, 105
decomposition by topotactic molybdenum oxides and nitrides, effect
on temperature programmed y-Mo,N synthesis, 145, 335
—-NO, interaction on V,0s/TiO, catalyst, 145, 96
oxidation on
Au-covered Pt catalysts, catalytic etching of surface and formation
of metal wool structure during, 149, 23
ceramic electrochemical reactor with metal oxide electrodes, 145,
187
V,0; catalysts, mechanism, N and 80 tracer studies, 149, 375
and pyridine, adsorption on y-Al,Os, associated acid sites, lumines-
cence and IR characterization, 146, 483
reaction with 2-propanol on Ti-Si mixed oxide catalysts, TPD analy-
sis, 149, 117
selective reduction of NO on
Cr,0; and «-Cr,0; catalysts in presence and absence of oxygen,
BN labeling studies, 149, 11
Cr,0y/TiO, catalysts, catalytic behavior and morphological proper-
ties, 145, 141
Cr0,/TiO, catalysts, nature of active sites, 146, 545
Cu?*-exchanged zeolites, kinetics, 148, 427
V,0s catalysts, isatopic labeling studies, 149, 390
V,0s-TiO, acrogels
catalyst activity, preparation, and morphological properties, 149,
326
catalyst activity and structure, effect of niobia doping, 150, 284
in situ diffuse reflectance FTIR study, 147, 5
synthesis on Pb catalysts, nitrogen chemisorption during, TPA and
TPD studies, 150, 345
temperature-programmed desorption
in characterization of active sites of aluminum oxides, hydroxy-
fluorides, and fluorides and correlation with catalytic behavior,
149, 449
over V,04Ti0O, de-NO,ing catalysts, 147, 241
vapor-phase substitution of chlorobenzene on Cu-exchanged zeo-
lites, 148, 68
Ammoxidation
propane over Sb-V-O catalysts, 148, 501
Aniline
adsorption on unsupported and SiO;-supported Co;04 catalysts, IR
spectroscopic study, 149, 307

453

oxidative carbonylation by supported Rh catalysts, activity and se-
lectivity, 145, 204
Annealing
Pd particles on MgO in oxygen and hydrogen, high-resolution TEM
study, 148, 534
Antimony
~V-0 catalysts, propane ammoxidation, 148, 501
Aromatic hydrocarbons
C;, distribution in n-octane aromatization over Pt/Si0, and Pt/silica-
lite catalysts, role of support, 146, 579
light alkane conversion to, analysis: propane aromatization on calci-
nated gallosilicates, 145, 86
fong chain alkyl, cracking, zeolite effects, 145, 181
reactions on Pt—Mo/SiO; catalysts, effects on surface composition,
kinetic study, 148, 550
Aromatization
butane on zeolites, coupled to oxidative dehydrogenation by Mg-
Mo-O catalyst, 145, 65
C, in Ga/HZSM-S catalysts, effect of Ga/proton balance, 145, 456
hexane on Pt/KL catalyst, effect of KCl addition method, 147, 311;
erratum, 149, 246
n-octane over Pt/Si0, and Pt/silicalite catalysts, role of support in Cg
aromatic distribution, 146, 579
propane on
gallosilicates, effect of calcination in dry air: light alkane conver-
sion to aromatic hydrocarbons, 145, 86
HZSM-5 zeolites, effects of Ga and Pt addition to HZSM-5, 149,
465
Asymmetric synthesis
naproxen, catalysis by supported aqueous-phase catalysts Ru-
BINAP-SO;Na, 148, 1

Back-sorption
coupled with single introduction method, dispersion measurements
by, chemisorption and TPD study
Pd/AlL,0,, 146, 116
Pt, Ru, and Rh catalysts on Al,0,, 146, 103
Barium
Cu/Mn/Ba/Cr catalysts, and Cu/Zn/Mg/Cr catalysts, vapor phase
hydrogenation of maleic anhydride and esters to y-butyrolac-
tone, reaction pathway, 150, 177
MgO-supported catalysts, homolytic and heterolytic activation of
methane, site differentiation, 146, 613
Base catalysis
-acid catalysis, reactions on zeolites, compensation effect, 142, 97;
letter to editor, 148, 413; reply 148, 415
Basicity
and acidity, a«-LiAlO,, y-LiAlO,, and calcined HAIO,, characteriza-
tion with isopropyl alcohol, 146, 155
in Ln,0;-Bi,0; catalysts for oxidative coupling of methane, determi-
nation by diffuse reflectance UV-vis spectroscopy, 148, 399
Beckmann rearrangement
vapor phase, cyclohexanone oxime over Ta,0s/SiO, catalysts, 148,
138
Beidellite
Al-pillared, m-xylene transformation, 145, 79
Benzene
ethylation on modified beta zeolites, 146, 211
hydrogenation on
Pt/C catalysts, effect of hydrogen spillover, 148, 470
supported Pt catalysts, 143, 539; letter to editor, 147, 601
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supported Pt catalysts, reaction models for metal surfaces and
acidic sites on oxide supports, 143, 563; letter to editor, 147, 601
Benzophenone
hydrogenation
liquid-phase, on highly porous Pd-TiO; aerogels, 148, 625
on Pt-TiO, aerogels, 147, 500
Benzyl cyanide
selective a-monomethylation with dimethyl carbonate or methanol
over alkali-exchanged faujasites, 145, 166
Beryllium oxide
surface acid sites, energy distribution during NH; adsorption, evalua-
tion, 150, 274
Bibenzyl
and benzylic derivatives, isotopic exchange with deuterium and trit-
ium gas on Pd/C catalysts, 148, 648
Bimetallic catalysts, see also Alloys
Pd-Fe/SiO,, for 2,4-dinitrotoluene hydrogenation, 150, 356
RhMo/Si0; and RhMo/ALQO;, derived from CpRhMo(CO);(PPh;),,
CO hydrogenation, site isolation, 146, 591
Rh-Sn/Si0; catalysts active for H, reaction with NO, characteriza-
tion by EXAFS, FTIR, and TEM, 149, 70
supported Ru-M, carbonyl cluster-derived, oxygenated compound
formation for ethylene hydroformylation, 147, 578
surface segregation, statistical-mechanical modeling with cluster site
energies, 148, 575
BINAP
tetrasulfonated, sodium salt, complex with Ru, catalysis of asymmet-
ric synthesis of naproxen, 148, |
2,2'-Bipyridine, see a,a’-Dipyridyl
Bismuth molybdovanadate
Fe-containing catalysts, oxidative dehydrogenation of 1-butene, anal-
ysis: structural, surface, and catalytic properties, 146, 126
Bismuth oxide
Ln,0;-doped catalysts, for oxidative coupling of methane, estimate
of basicity by diffuse reflectance UV-vis spectroscopy, 148,
399
Bond strength
metal-alkyl, correlation with coupling rate in alkyl coupling on Cu,
Ag, and Au, 147, 264
Book reviews
Catalysis: An Integrated Approach to Homogeneous, Heterogeneous
and Industrial Catalysis. J. A. Moulijn et al. (Eds.), 1993, 146,
616
Fluid Catalytic Cracking: Science and Technology. J. S. Magee and
M. M. Mitchell, Jr., 1993, 146, 320
Heterogeneous Catalysis and Fine Chemicals 111. M. Guisnet et al.
(Eds.), 1993, 146, 616
Spectroscopy in Catalysis. J. W. Niemantsverdriet, 1993, 146, 321
Boric anhydride
modified Re,04/AlL,0; catalysts, methyl oleate metathesis, nature and
formation of active sites, 145, 416
Boroaluminosilicates
zeolites containing, n-butene isomerization, kinetics, 145, 551
Boron
modification of Beta zeolites, effect on toluene and benzene ethyla-
tion, 146, 211
~Ni, and Ni-P, ultrafine amorphous alloy powders, thermal stability
and catalysis, comparative analysis, 150, 434
Bromine
modification of AlL,O; catalysts, selective isomerization of butene to
iso-butene, 148, 607
1-Bromonaphthalene
hydrodehalogenation and hydrodehydroxylation on carbon catalysts,
146, 313
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9-Bromophenanthrene
hydrodehalogenation and hydrodehydroxylation on carbon catalysts,

146, 313
Butadiene
oxidation conditions, VPO catalyst evolution under, analysis, 145,
267

1,3-Butadiene
hydrogenation on Pd,Nis and Pd;Nigs alloys, catalyst Pd surface seg-
regation and reactivity, 149, 404
Butane
acid-catalyzed isomerization over Zr0O,/SO, catalysts, effect of hy-
dration, 149, 181
coupled aromatization and oxidative dehydrogenation on zeolites and
Mg-Mo-O catalysts, comparison, 145, 65
hydrogenolysis at Sn/Pt(111) surface alloys, 149, 438
isomerization over ZrQ-,~SO?" superacid catalysts prepared by one-
step synthesis, 150, 18
and maleic anhydride, selective oxidation of CO over metal catalysts
in presence of, 146, 277
oxidation
to maleic anhydride on VPQ catalysts, mechanism
catalyst evolution, 145, 267
kinetics of VPO catalysts compared to VPO reference phases,
145, 256
on V,0/Si0, catalysts, effect of Cs modification, 148, 587
on VPO catalysts prepared from various precursors, 3'P NMR spin
echo mapping study, 148, 395
oxidative dehydrogenation over Pd and Rh monoliths at short contact
times in olefin production, 149, 127
Butanol
reaction with metallic silicon on copper(l) chioride, in selective syn-
thesis of trialkoxysilanes, 147, 15
n-Butanol
dehydration on H-ZSM-5 zeolite and amorphous aluminosilicate, ef-
fect of pore confinement, 149, 36
1-Butene
hydroisomerization on multimetallic grafoil-supported catalysts, 146,
608
isomerization on
NaHY zeolites, catalytic activity, role of OH group heterogeneity,
145, 372
TiO,~-Si0; aerogels, effects of catalyst preparation with prehydro-
lysis of silicon precursor, 150, 311
Ti-Si mixed oxide catalysts, TPD analysis, 149, 117
ZSM-22 zeolites, analysis, 147, 484
oxidative dehydrogenation on Fe-containing bismuth molybdovana-
date catalysts: structural, surface, and catalytic properties, 146,
126
2-Butene
in continuous isobutane alkylation on superacid sulfated ZrO, cata-
lysts, effects of process variables, 149, 52
and isobutane, alkylation reaction on ultrastable Y zeolites, effect of
unit cell size, 146, 185
n-Butene
isomerization over boroaluminosilicate zeolites, kinetics, 145, 551
reactivity in hydrogen transfer steps of n-hexane cracking over zeo-
lites, 147, 494
selective isomerization to isobutylene
at high space velocities on ZSM-23 zeolites, 150, 34
on pure and modified Al,0; catalysts, 148, 607
But-1-yne
hydrogenation on Pt/SiO, catalysts, in situ dynamic IR study, 147, 48
n-Butyraldehyde
self-condensation over solid base catalysts, 148, 759
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y-Butyrolactone
vapor phase hydrogenation of maleic anhydride and esters to, reac-
tion pathway, 150, 177

Cadmium
~Pd, SiO;-supported catalysts, vinyl acetate synthesis, isotopic tran-
sient kinetics, 149, 254
Calcination
aluminum hydroxide sols in carbon matrix, in preparation of stabi-
lized AlO;, 145, 450
CrQ,/TiO, catalysts, spectroscopic analysis, 145, 464
in dry air, effect on propane aromatization on gallosilicates: light
alkane conversion to aromatic hydrocarbons, 145, 86
effect on V,0;5-TiO; aerogel structure, 149, 344
HAIO, prepared by, acidity and basicity, characterization with iso-
propyl alcohol, 146, 155
temperature, and Mg/P ratios, in MAPO-36 molecular sieve, effects
on structural stability and surface, acidic, and catalytic proper-
ties, 146, 62
Calcium
-K-Ni stable catalysts, oxidative coupling of methane, 145, 402
Calcium carbonate
support of
alkaloid-modified Ir catalysts, enantioselective hydrogenation of
methyl pyruvate, 150, 321
Rh catalysts, oxidative carbonylation of aniline, activity and selec-
tivity, 145, 204
Calcium fluoride
support of Pt catalysts, CO oxidation, effect of fluorite: in situ con-
trolled promotion via NEMCA, 149, 238
Calcium oxide
bialkali-promoted catalysts, selective formation of acrylonitrile by
oxidative methylation of acetonitrile with methane, synergistic
effects, 145, 390
~La,05 catalyst, oxidative coupling of methane, role of adsorbed
oxygen species, 145, 384
Calorimetry, see Microcalorimetry
Carbon
activated, catalyst supports, effects of HCI treatment, SIMS/XPS
analysis, 150, 368
activated charcoal, support of Ni and Co catalysts, effect of thermal
treatments, 145, 276
amorphous, hydrodehalogenation and hydrodehydroxylation of sub-
stituted polycyclic aromatics on, 146, 313
G
aromatization in Ga/HZSM-§ catalysts, effect of Ga/proton bal-
ance, 145, 456
toluene alkylation, n-propyltoluene formation in, mechanism: ef-
fect of zeolite structure, 146, 523
C,-oxygenates, synthesis from synthesis gas on Rh~V/SiQ, catalysts,
role of vanadium promoter, 145, 232
graphitization or oxidation by Pd-Ni alloy particles in presence and
absence of oxygen, in siru TEM study, 149, 474
and oxygen, reaction pathways to CO, formation in oxidative cou-
pling of methane over Li*-doped TiO, catalysts, steady-state
tracing kinetic analysis, 148, 639
Pd dispersion on, measurement by hydrogen/oxygen titration
method, 149, 486
support of
CoMoS catalysts, type 1l phases, and Al,O;-supported type I and 11
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and SiO,-supported type II phases, structural differences,
XAFS, MES, and XPS analysis, 146, 375
Ni-Mo hydrodesulfurization catalysts, properties, effect on opti-
mum Ni composition, 147, 355
Pd catalysts
direct oxidation of sorbose to 2-keto-L-gulonic acid with molecu-
lar oxygen, 150, 199
isotopic exchange of bibenzylic compounds with deuterium and
tritium gas, 148, 648
tetrahydronaphthalene dehydrogenation, effect of sonication,
147, 1
Pt catalysts
benzene hydrogenation, effect of hydrogen spillover, 148, 470
direct oxidation of sorbose to 2-keto-L-gulonic acid with molecu-
lar oxygen, 150, 199
Rh catalysts, in oxidative carbonylation of aniline, activity and
selectivity, 145, 204
Ru, Ru-Co, Ru-Cr, and Ru-Mn carbonyl cluster-derived cata-
lysts, oxygenated compound formation for ethylene hydrofor-
mylation, 147, 578
surface species, hydrogenation after CO/He reaction on Rh/MgO
catalyst: transient kinetic study, 147, 24
Carbonaceous residues
surface deposits, role in ring-opening reactions of propylcyclobutane
over Pt/SiO; catalysts, 145, 295
on used Ni/SiO; hydrogenation catalysts, characterization by TPD,
147, 82
Carbon—carbon bonds
formation in Fischer-Tropsch reaction, carbide/methylation mecha-
nism: alkyl chain propagation by methylene insertion on
Cu(100), 147, 250
Carbon dioxide
adsorption on La,0,/Ca0 catalyst, effect on oxidative coupling of
methane, 145, 384
and CO,+H,;, adsorption on partially oxidized Ru/TiO; catalysts,
FTIR spectroscopic study, 146, 173
hydrogenation
on metal oxide promoted Rh catalysts, effects of oxide Lewis acid-
ity and reducibility, 149, 149
to methanol on Pd/CeO, catalysts, promotive effect of strong
metal-support interactions, 150, 217
on Rh/TiO; catalysts, kinetic parameters, effects of carrier doping
with W&+, 148, 737
reaction pathways forming, in oxidative coupling of methane over
Li*-doped TiO, catalysts, steady-state tracing Kinetic analysis,
148. 639
Carbon disulfide
modification of Cu/Al,0, catalysts, effect on selectivity for crotonal-
dehyde hydrogenation, 148, 464
Carbon matrix
aluminum hydroxide sols calcinated in, preparation of stabilized
ALO;, 145, 450
Carbon monoxide
acetylene hydrogenation over Pt/Al,0; and Pd/Al,O; catalysts in
presence of, kinetic oscillations, 146, 586
adsorption
and decarbonylation on Fe/AlLO, catalysts: surface formation and
coordinate geometry of Fe;(CO)q(u;-CO)/ AL O, 149, 247
on Rh/AL, O, Rh/8i0,, and Rh/TiO, catalysts, IR studies, 150, 335
on SiO,- and zeolite-supported Pt catalysts
BC NMR studies, 150, 225
microcalorimetric study, 148, 198
on used Ni/SiO, hydrogenation catalysts, in determination of free
surface area after use, 146, 34
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chemisorption on
cobalt clusters, surface/adsorbate interactions, theoretical analy-
sis, 148, 417
Mo0O,/AlO; catalysts at low temperature, 148, 392
Pt-Sn/y-ALO; catalysts, bimetallic interaction, IR spectroscopic
study, 148, 406
V,0s-promoted Rh/SiO; catalysts, structure and morphology, 149,
100
disproportionation on Ni/SiO; and Ni-Cu/SiO, catalysts, 147, 525
formation from partial oxidation of methane with molecular oxygen
and N,O over hydroxyapatite catalysts, 148, 323
—He reaction on Rh/MgO catalysts, subsequent CO chemisorption
and hydrogenation of surface carbon species: transient kinetic
analysis, 147, 24
and hydrogen
adsorption on Rh/TiQ; crystallites, effects of Wé*-doping of TiO,,
145, 479
intrapellet diffusion, effects on hydrocarbon synthesis on Ru/TiO,
catalysts, 149, 428
reaction on Rh/AlLQ,, transient kinetic analysis by FTIR and mass
spectroscopy, 148, 224
hydrogenation on
y-AlLO;- and MgO-supported [Irg(CO)s)2- catalysts, 149, 317
Fe-Al cluster catalysts prepared by alkoxy synthesis, selectivity—
structure relation, 148, 119
metal oxide-promoted Rh catalysts, effects of oxide Lewis acidity
and reducibility, 149, 149
Ni/SiO, catalysts, kinetics and modeling of low temperature sinter-
ing process, 148, 9
Pt/Ce0,-Al,0, catalysts, selectivity, effect of Pt—-CeQ; contact,
148, 729
RhMo/ALO; and RhMo/SiO, catalysts derived from CpRhMo-
(CO)3(PPh;),, site isolation, 146, 591
Rh/TiO, crystallites, effects of Wo*-doping of TiO,, kinetic param-
eters, 145, 491
Rh/ZrQO, and RhMo/ZrO; catalysts, elementary steps, 146, 422
ZrOs-promoted Rh/SiO, catalysts, 145, 516
and NO
adsorption on
Pd-Ag and Pd-Cr bimetallic catalysts: X-ray diffraction, FTIR,
and thermoreaction, 148, 47
SiO,-supported Ce-Rh, Rh, and oxidized Rh catalysts, reactiv-
ity, in situ IR and mass spectroscopic analysis, 148, 748
reaction on
PoRhy, alloy catalysts, activity and selectivity in 10-Torr pres-
sure range, 146, 394
Rh/AL,O; catalysts, mechanistic role of intermediate N,O and
CO reaction, 148, 697
supported Rh and Rh-Ce catalysts, effects of microstructure,
148, 22
and N,0, reaction, mechanistic role in NO and CO reaction on Rh/
AL O, catalysts, 148, 697
~NO-0, three-component model for heterogeneous catalysis, kinetic
phase transitions, 147, 96
oxidation on
Al- and Mg-substituted CuCr,0, spinel catalysts, 147, 171
Cu catalysts, effects of oxygen vacancy of Y-stabilized ZrO, sup-
port, 147, 322
Cu/Rh(100) catalysts, kinetics, 145, 508
Lag §Sry,CrO;_s and Pt/AlL O, catalysts, kinetics, 147, 594
metallic Cu, Cu(l) oxide, and Cu(ll) oxide, surface science and
kinetic study, 147, 567
MFI-type ferrisilicate, reaction mechanism, isotopic tracer analy-
sis: catalytic properties of framework Fe’*, 146, 468
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Pt/g"Al,O; catalysts, effect of Na promotion via NEMCA, 146,
292
Pt/CaF, catalysts, effect of fluorite promotion via NEMCA, 149,
238
Pt field emitter tip, reactive phase diagram of oscillations during,
determination by field electron microscopy, 149, 292
reduction of
NO on
Cu/TiO, catalysts, 146, 449
Rh/ALO; catalysts, effects of Rh dispersion, 146, 136
N;O over Pt/Al,O, catalysts
forced composition cycling analysis, 149, 278
steady-state multiplicity, 146, 511
selective oxidation over Pt and Pd catalysts in presence of butane and
maleic anhydride, 146, 277
and thiophene and SO,, adsorption on Cu/Al,O; catalysts, FTIR anal-
ysis, 148, 438
Carbon oxysulfide
hydrolysis on y-ALQO;, mechanism, 149, 300
Carbonylation
oxidative, aniline by supported Rh catalysts, activity and selectivity,
145, 204
Carbonyls
—Ru complexes, Al;Os-supported, in pressurized flow system, hydro-
desulfurization of dibenzothiophene catalyzed by, 150, 212
Catalytic etching
on surfaces of Au-covered Pt catalysts during NH; oxidation, 149,
23
Catjon exchange
in formation of Ir clusters on NaY zeolites, EXAFS, Xe adsorption,
and '®Xe NMR studies, 149, 61
Cations
sites in Ni/NaX zeolites, cyclopropane reactions over, 148, 100
Ceric oxide
—Al;O,, support of Pt catalysts, Pt—-CeO, contact, effect on CO hy-
drogenation selectivity, 148, 729
support of Pd catalysts, hydrogenation of CO, to methanol, promo-
tive effect of strong metal-support interactions, 150, 217
Cerium
multimetallic hydroisomerization catalysts, analysis, 146, 608
-Rh
AlL,Os-supported catalysts, CO reaction with NO, effects of micro-
structure, 148, 22
SiO,-supported catalysts, reactivity of adsorbed NO and CO, in
situ infrared and mass spectroscopic analysis, 148, 748
in ZrO,-based catalysts, effect on synthesis gas conversion to isobu-
tylene, 145, 126
Cesium
effects on MoS,- and WS,-based hydrotreating catalysts, HREM
analysis, 147, 123
modification of V,05/810; catalysts, effect on butane oxidation, 148,
587
Mo/SiO; catalysts doped with, effects on structure and selective oxi-
dation of methane and methanol, 146, 204
Chain growth
alkyl chains by methylene insertion on Cu(100), 147, 250
in conversion of methanol to gasoline over H-ZSM-5 zeolites, distinc-
tion between CH,-type and CH,-type species as chain-extending
intermediates in, 147, 358
Chain mechanism
interpretation of isobutane cracking over zeolites and SiO,-Al,O;
catalysts, 147, 352
Chain propagation
and protolytic cracking and hydrogen transfer, relative rates, role of
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reaction temperature and cracking catalyst characteristics, 145,
171
Chemical vapor deposition
platinum hexafluoroacetylacetonate inside KL zeolites, 146, 377
Chemisorption, see also Adsorption
acrolein and acetone in TiO, and MoQs/TiO; catalysts, surface nu-
cleophilicity FTIR study, 14§, 239
CO on
cobalt clusters, surface/adsorbate interactions, theoretical analy-
sis, 148, 417
Pt-Sn/y-Al,O; catalysts, bimetallic interaction, IR spectroscopic
study, 148, 406
Rh/MgO catalysts after CO/He reaction, transient kinetic study,
147, 24
V,0s-promoted Rh/SiO, catalysts, structure and morphology, 149,
100
H,/0,, titrations, in method for metal dispersion measurement in Pt—
Sn/AlO, bimetallic catalysts, 150, 135
hydrogen on
K-promoted Ru/SiO, catalysts, 146, 530
Pt/Si0O, catalysts, isotherm analysis, 147, 346
Ru~-Cu/Si0; catalysts at 77 K, characterization, 148, 409
low-temperature, CO on Mo0O;/Al;,0; catalysts, 148, 392
nitrogen on iron ammonia synthesis catalysts, TPA and TPD studies,
150, 345
oxygen
on Ag and Pt catalysts supported on solid electrolyte, thermody-
namics and kinetics, analysis by potential-programmed reduc-
tion, 148, 240
by molybdenum nitride/y-Al,O, hydrodenitrogenation catalysts,
146, 193
and TPD, hydrogen, in dispersion measurements by single introduc-
tion method coupled with back-sorption
Pd/Al,O5 catalyst, 146, 116
Pt, Ru, and Rh catalysts on Al,O,, 146, 103

Chloride

effects on Li*/MgO catalysts for oxidative coupling of methane, 147,
301

Chlorination

Pt ion clusters from Pt/Al,O, catalysts, time-of-flight SIMS study,
146, 82
para-Chlorination
selective
toluene over zeolites, analysis, 147, 360
o-xylene over various zeolites, 150, 430

Chlorine

modified AL O, catalysts, selective isomerization of butene to iso-
butene, 148, 607

Chioroacetic acid

effect on selective para-chlorination of toluene over zeolites, 147, 360

Chlorobenzene

vapor-phase substitution with NH; on Cu-exchanged zeolites, 148, 68

4-Chlorobiphenyl

hydrodehalogenation and hydrodehydroxylation on carbon catalysts,
146, 313

Chlorofluorocarbons

CFC11 and CFC12, oxidative destruction on Cr-Y and H-Y zeolites,
catalyst characterization, 148, 524

{-Chloronaphthalene

hydrodehalogenation and hydrodehydroxylation on carbon catalysts,
146, 313

Chromia, see Chromic oxide
Chromic oxide

AL Os-supported catalysts, propane dehydrogenation, 148, 36

amorphous and crystalline catalysts, reduction of NO by NH; in
presence and absence of oxygen, "N labeling studies, 149, 11
SiO,-supported catalysts, propane dehydrogenation, 148, 36
TiO,-supported catalysts, selective reduction of NO by NH,
morphological properties, 145, 141
nature of active sites, 146, 545
Chromium
CuZnCr catalysts, alcohol synthesis, effects of cobalt concentration,
methanol, and ethanol, 147, 88
Cu/Zn/Mg/Cr catalysts and Cu/Mn/Ba/Cr catalysts, vapor phase hy-
drogenation of maleic anhydride and esters to y-butyrolactone,
reaction pathway, 150, 177
ions, TiO; doped with, FTIR and XPS characterization, 147, 115
LagSro2CrOs_;
CO oxidation, kinetics, comparison with Pt/ALO; catalysts, 147,
594
perovskites, propylene hydrogenation, 146, 583
—Pd, bimetallic catalysts, CO and NO adsorption: X-ray diffraction,
FTIR, and thermoreaction, 148, 47
promoted Raney nickel catalysts, glucose hydrogenation, 146, 93
—Ru, Si0,-, MgO-, and carbon-supported carbony! cluster-derived
catalysts, oxygenated compound formation for ethylene hydro-
formylation, 147, 578
—ZSM-5 zeolite, direct partial oxidation of methane, effects of metal
on higher hydrocarbon formation, 148, 134
Chromium oxides
TiO;-supported catalysts, structure and spectroscopic properties,
145, 464
Cinchonidine
modified Ir/CaCQO; and Ir/SiO, catalysts, enantioselective hydrogena-
tion of methyl pyruvate, 150, 321
Clays, see specific clays
Cluster catalysts
Fe-Al, prepared by alkoxy synthesis
CO hydrogenation, selectivity-structure relation, 148, 119
liquid-phase oxidation of hexadecane, 148, 113
Cobalt
activated-charcoal-supported catalysts, effect of thermal treatments,
145, 276
CoMoS, Al,O;-supported type I and Al,O;-, SiO,-, and carbon-sup-
ported type Il phases, structural differences, XAFS, MES, and
XPS analysis, 146, 375
concentration, effect on alcohol synthesis over CuZnCr catalyst, 147,
88
direct oxidation of methane to synthesis gas, comparison to other
monolith-supported metals, 146, 1
effects on MoS,- and WS,-based hydrotreating catalysts, HREM
analysis, 147, 123
exchanged ferrierites, selective reduction of NO, by methane
catalyst characterization, 150, 388
reaction and kinetic studies, 150, 376
Lag§8Sr,,C00;_; perovskites, propylene hydrogenation, 146, 583
—Mo, Al,05-supported catalysts
Ni deposits on, interaction with catalytic metals, 147, 429
presulfided with alky! polysulfides: catalytic properties: compari-
son with conventional sulfiding, 145, 429
-MoS; unsupported catalysts, thiophene hydrodesulfurization, role
of Co, 147, 515
mulftimetallic hydroisomerization with, analysis, 146, 608
—~Ru, SiO;-, MgO-, and carbon-supported carbonyl cluster-derived
catalysts, oxygenated compound formation for ethylene hydro-
formylation, 147, 578
-ZSM-5 zeolite, direct partial oxidation of methane, effects of metal
on higher hydrocarbon formation, 148, 134
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Cobalt clusters
CO chemisorption, surface/adsorbate interactions, theoretical analy-
sis, 148, 417
Cobaltic-cobaltous oxide
y-ALOs-supported catalysts, active surface, 145, 356
SiO,-supported and unsupported catalysts, adsorption of nitroben-
zene and reaction products, IR spectroscopic study, 149, 307
spinels
selective gas phase reduction of nitrobenzene, analysis of active
sites, 149, 356
selective reduction of nitrobenzene to nitrosobenzene, role of sur-
face composition, 147, 294
Cobalt oxides
a-AlOs-supported catalysts, anisotropic structure, analysis by
PTRF-EXAFS: model surfaces for active oxidation catalysts,
145, 159
Coke
deposits on Sn/Al,Os, P/ALO;, and HY zeolite catalysts, IR study,
145, 544
formation on Ni/Al,O; catalysts, effects of potassium promotion and
role of water, 145, 437
Combustion
methane over ACoO; perovskites (A = Gd,La,Nd,Pr), effects of A-
site cation, 146, 268
Compensation effect
in catalysis, explanation, 146, 310
Computer techniques
in screening zeolites for selective isopropylation of naphthalene, 147,
231
Condensation
n-butyraldehyde over solid base catalysts, 148, 759
vapor-phase, formaldehyde and acetaldehyde to acrolein over zeo-
lites, 147, 133
Conductivity
and phase diagram, SO, oxidation catalysts model system: M,S,0,—
V205 (M = 80% K + 20% Na), 14§, 312
Coordination state
and oxidation state, Mo cations in reduced Mo/y-Al,O, catalysts,
spectroscopic analysis, 146, 306
Copolymers
poly(styrene—divinylbenzene), RhCl, - 3H,0 immobilized on, cata-
lytic properties in aqueous phase hydroformylation of propylene,
145, 327
Copper
alkyl coupling on, correlation between coupling rate and metal-alkyl
bond strength, 147, 264
Al Os-supported catalysts
CO, SO,, and thiophene adsorption, FTIR analysis, 148, 438
hydrogenation of
crotonaldehyde, selectivity, effect of catalyst modification by
sulphur compound, 148, 464
a,SB-unsaturated aldehydes and ketones, effect of catalyst modifi-
cation by thiophene, 148, 453
catalysts deposited on Si(100) surfaces, interaction in direct synthesis
of dimethyldichlorosilane, 148, 348
containing MFI zeolites, interaction with 1-propanamine, 148, 164
Cu(100), alky! chain propagation by methylene insertion, 147, 250
and Cu(I) oxide, and Cu(Il) oxide films, CO oxidation, surface sci-
ence and kinetic study, 147, 567
Cu,Si alloy surfaces, direct methylchlorosilane formation, effects of
Zn and Sn promoters, 147, 101
CuZnCr catalysts, alcohol synthesis, effects of cobalt concentration,
methanol, and ethanol, 147, 88
Cu/Zn/Mg/Cr and Cu/Mn/Ba/Cr catalysts, vapor phase hydrogena-
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tion of maleic anhydride and esters to y-butyrolactone, reaction
pathway, 150, 177
exchanged zeolites
NO reduction with NH;, kinetics, 148, 427
vapor-phase substitution of chlorobenzene with NH;, 148, 68
ion-exchanged, SiO,-supported catalysts, hydrogenation and oligo-
merization of propyne, 148, 125
~Ni, SiO;-supported catalysts, CO disproportionation, 147, 525
—Rh(100) catalysts, CO oxidation, kinetics, 145, 508
—Ru, SiO,-supported catalysts, H, chemisorption at 77 K. character-
ization, 148, 409
SiG,-supported catalysts, methanol decomposition, IR spectroscopic
study, 150, 81
substituted hydroxyapatite, oxidative decomposition of dimethyl
methylphosphonate, 145, 223
TiO,-supported catalysts, NO reduction by CO, 146, 449
in Y,O;-stabilized tube, hydrogen oxidation, solid electrolyte potenti-
ometric analysis, 145, 526
Y-stabilized ZrO, support, oxygen vacancy, effects on CO oxidation,
147, 322
-ZSM-5 zeolite, direct partial oxidation of methane, effects of metal
on higher hydrocarbon formation, 148, 134
Copper(l) chloride
catalysis of methoxysilane formation by reaction of methanol and
silicon, reaction pathway, 145, 537
metallic silicon reaction with alcohols on. in selective trialkoxysilane
synthesis, 147, 15
Copper chromite oxide
spinel catalysts, Al- and Mg-substituted. CO oxidation, 147, (71
Coprecipitation
Ni-AlLO; catalysts prepared by, microstructures, 146, 601
Coupling rate
correlation with bond strength in alkyl coupling on Cu, Ag, and Au,
147, 264
RhMo/Al,0O; and RhMo/SiO, catalysts derived from, CO hydrogena-
tion, site isolation, 146, 591
Cracking, see also Hydrocracking
cumene on AIPO4,-AlLO; catalysts, effects of fluoride and sulfate
treatment, 145, 107
2,3-dimethylbutane on USHY zeolites, role of extra-framework alu-
minum, 150, 243
Gippsland reduced crude on HY and HZSM-5 zeolites, 147, 393
n-heptane on metal-free H-ZSM-5 zeolites with hydrogen at high
pressure, 148, 30
hexane isomers over USHY zeolite, 150, 1
n-hexane on
dealuminated faujasites, in analysis of catalyst acid sites, 148, 213
H-ZSM-$ zeolite, kinetics, 146, 87
zeolites, hydrogen transfer steps during, propene, n-butene, and
isobutene reactivity in, 147, 494
isoalkanes on Y zeolite, laponite, and SiO,~ALQO; catalysts, degener-
ate non-primary products, 146, 358
isobutane on zeolites and SiO,-ALO; catalysts, chain mechanism
interpretation, 147, 352
2-methylhexane on USHY zeolites, mechanism, effect of reaction
temperature, 148, 595
2-methylpentane and 3-methylpentane on USHY zeolites, kinetics
and mechanism, 146, 594
paraffins on USY zeolites at short times on stream, kinetics, 145§,
58
1-phenylheptane on zeolites, effects on long chain alkyl aromatic
chemistry, 145, 181
protolytic, isobutane on USY zeolites, and chain propagation and
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hydrogen transfer, relative rates, role of reaction temperature
and catalyst characteristics, 145, 171
p-Cresol
-TiO,~water—oxygen photocatalytic system, formation of hydroxyl
radicals in, spin trap study, 147, 156
Crotonaldehyde
hydrogenation on Cu/AlLO; catalysts, selectivity, effect of catalyst
modification by suiphur compound, 148, 464
Cumene
cracking on AIPO,~AlLO; catalysts, effects of fluoride and sulfate
treatment, 14§, 107
Cupric oxides
and Cu,0 and CuOQ-Zn0 catalysts, anomalous profiles by TPR, eval-
uation, 148, 709
La,_ xEu,CuQ,,; catalysts, phenol oxidation, 145, 194
in Y,Os-stabilized ZrO, tube, hydrogen oxidation, solid electrolyte
potentiometric analysis, 145, 526
Cuprous oxide
and CuO and CuO-ZnO catalysts, anomalous profiles by TPR, evalu-
ation, 148, 709
in Y,Osstabilized ZrO, tube, hydrogen oxidation, solid electrolyte
potentiometric analysis, 145, 526
Cyclization
intermolecular, diethanolamine and methylamine to N-methylpipera-
zine over H-ZSM-S zeolites, 147, 349
Cyclohexane
reaction in excess H, on model bimetallic catalysts prepared by depo-
sition of Pt on Re foil and vice versa, 150, 186
Cyclohexanol
dehydration on Si0;-Zr0O, catalysts, acid strength characterization,
148, 660
Cyclohexanone oxime
vapor phase Beckmann rearrangement over Ta,Os/Si0O, catalysts,
148, 138
Cyclohexene
conversion on AlPO,-AlLO; catalysts, effects of fluoride and sulfate
treatment, 145, 107
hydrogenation on CoMo/ALO; catalysts presulfided with alkyl poly-
sulfides: comparison with conventional sulfiding, 145, 429
oxidation over Ti-g8 zeolites, effect of framework composition, 145,
151
Cyclohexylamine
adsorption on unsupported and SiO;-supported Co,0, catalysts, IR
spectroscopic study, 149, 307
1,3-Cyclooctadiene
selective hydrogenation in presence of pumice-supported Pd cata-
lysts, 150, 127
1,5-Cyclooctadiene
ethenolysis on modified and pure Re/y-Al,O; metathesis catalysts,
and surface acidity of aluminas in, 'H MAS NMR analysis, 150,
46
Cyclopentane
hydrogenolysis on Ni/AlLO; catalysts, effects of potassium promotion
and role of water, 145, 437
Cyclopropane
oligomerization on SO} -modified ZrO, surfaces, effect of acidic
properties, 150, 143
reactions over Brgnsted, cation, and metal sites in Ni/NaX zeolites,
148, 100

D

Deactivation
Ni~-Mo coal-liquid hydrotreatment catalyst, site suppression and
pore chocking, 145, 16
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SAPO-5 catalysts, effects of Si content, acid treatment, and Na ex-
change, 149, 1
sulfided NiMo/y-ALO; catalysts during hydrodeoxygenation, effects
of water, 146, 281
Dealumination
faujasites, acetone in, C NMR analysis, as probe for nonframework
AlO,, 150, 221

Decane
catalytic cracking over USY zeolites at short times on stream, kinet-
ics, 145, 58
hydroisomerization-hydrocracking over Al- and Ga-pillared clays,
148, 304

Decarbonylation
Fe(CO),,/ALLO; catalysts: surface formation and coordinate geometry
of Fe;(CO)G(p.;-CO)/A[zO;, 149, 247
Decomposition
ammonia by topotactic molybdenum oxides and nitrides, effect on
temperature programmed y-Mo,N synthesis, 145, 335
formic acid on TiO,(110) surface, reaction path switchover, 146, 557
ketene over Rh/ALO;, Rh/Si0,, and Rh/TiO, catalysts, 145, 246
methanol on Cu/SiO, catalysts, IR spectroscopic study, 150, 81
oxidative, dimethyl methylphosphonate over Cu-substituted hy-
droxyapatite, 145, 223
Dehydration
n-butanol on H-ZSM-5 zeolite and amorphous aluminosilicate, effect
of pore confinement, 149, 36
cyclohexanol on SiO,-ZrO; catalysts, acidic strength, 148, 660
['80O]}ethanol on N,Os-containing aerogels, acidic properties, 146, 317
Dehydrocyclization
effect on surface composition of Pt-Mo/SiO; catalysts, kinetic study,
148, 550
Dehydrogenation
cyclohexane on naphtha reforming catalysts, thioresistance and
thiotolerance model, 146, 69
n-dodecane on Pt—-Sn/AlL,O; bimetallic catalysts, correlation with Pt
dispersion, 150, 135
ethylbenzene to styrene over Fe;0; and K-Fe,0, catalysts, kinetics
and IR spectroscopic analysis, 146, 407
isobutane over sulfided Ni/y-Al,O, catalysts, 146, 40
isopropanol on hydrotalcites, effects of base composition and synthe-
sis conditions, 148, 205
methylcyclohexane on Pt/a-AlLLO; particles, reconstruction, H, TPD
analysis, 145, 409
oxidative, see Oxidative dehydrogenation
propane on
Cr0,/ALO; and Cr0O,/S10; catalysts, 148, 36
Pt/AlL,O, catalysts at 873 K, effect of sulfur, 150, 170
Dehydrogenation-hydrogenation catalysts
stabie high-temperature, from Pt, preparation by ensemble size re-
duction with sulfur and Re, 150, 186
Dehydroxylation
MgO surface by TPD, 146, 166
Deposition
chemical vapor, see Chemical vapor deposition
controlled, Ru-2,2'-bipyridine/SiO, catalysts prepared by, for 1-hex-
ene hydroformylation and water-gas shift reaction, 148, 722
molybdenum-oxo species on Al,O; by adsorption: mechanism of
Mo™? deposition, 147, 57
Desorption
~adsorption
alkali-promoted molybdate catalysts during oxidative coupling of
methane, 147, 379
hydrogen on CuQ;, CuO, and CuO-ZnO catalysts, TPR analysis,
148, 709
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hydrogen on MoS,/Al,O; catalysts, effects of reduction conditions,
148, 149
temperature-programmed, see Temperature-programmed desorption
Deuterium
-hydrogen exchange
in analysis of conversion of methylcyclohexane/n-octane mixtures
on Pt/Al,O; and Pt/Si0, catalysts, 147, 38
in determination of free surface on used Ni/SiO, hydrogenation
catalysts, 146, 34
in 10,11-dihydrocinchonidine and quinoline, catalysis by Pt group
metals during enantioselective hydrogenation, 150, 329
in methane oxidation on Ba/MgO catalysts, 146, 613
on MgO and Sm,0; catalytic surfaces, in oxidative coupling of
methane, transient studies, 146, 346
Si0; catalysts, induction by thermal pretreatment below 500°C,
149, 206
and tritium, gaseous, isotopic exchange with benzylic compounds on
Pd/C catalysts, 148, 648
Dibenzo- 18-crown-6 ether
stereoselective reduction over Rh colloidal particles, 147, 214
Dibenzothiophene
hydrodesulfurization
catalysis by Al,O;-supported Ru carbonyl complexes in pressur-
ized flow system, 150, 212
on Mo, Ni, and Ni-Mo AlL,O:-supported catalysts, **S tracer study,
149, 171
hydrogenation on MoS, catalysts, selectivity, effect of structure:
rim-edge model, 149, 414
Di-tert-dodecyl pentasulfides
CoMo/AlLO; catalysts presulfided with, catalytic properties: compari-
son with conventional sulfiding, 145, 429
Diethanolamine
intermolecular cyclization to N-methylpiperazine over H-ZSM-5 zeo-
lites, 147, 349
Diffusion
intrapellet, H, and CO, effects on hydrocarbon synthesis on Ru/TiO,
catalysts, 149, 428
during methylchlorosilane formation on Cu;Si alloy surfaces, effects
of Zn and Sn promoters, 147, 101
10,11-Dihydrocinchonidine
H/D exchange in, catalysis by Pt group metals during enantioselec-
tive hydrogenation, 150, 329
Dimerization
selective reductive, aldehydes to monoaldehydes by Rh catalysts un-
der syngas, 147, 107
2,2-Dimethylbutane
protolysis over USHY zeolites, 150, |
2,3-Dimethylbutane
cracking on USHY zeolites, role of extra-framework aluminum, 150,
243
protolysis over USHY zeolites, 150, |
Dimethyl carbonate
selective a-monomethylation of phenylacetonitrile over alkali-ex-
changed faujasites, 145, 166
Dimethyldichlorosilane
direct synthesis on Cu impregnated Si(100) catalysts, 148, 348
Dimethy! ether
hydrogenation on Ni/ALO; and Ni/SiO; catalysts, 147, 72
Dimethyl methylphosphonate
oxidation over Pt/Al,O,, 146, 370; erratum, 148, 787
oxidative decomposition over Cu-substituted hydroxyapatite, 145,
223
2,2-Dimethylpropane, see Neopentane
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Dimethyl sulfate
modification of Cu/Al,O, catalysts, effect on selectivity for crotonal-
dehyde hydrogenation, 148, 464
Dinitrogen tetroxide
vapor-phase nitration of aromatics over solid acids, Kinetics and
mechanism, 147, 163
2.,4-Dinitrotoluene
hydrogenation on Pd—Fe/SiO, catalysts, 150, 356
Di-tert-nonyl pentasulfides
CoMo/AlLO; catalysts presulfided with, catalytic properties: compari-
son with conventional sulfiding, 145, 429
a,a’-Dipyridyl
—Ru, SiO;-supported catalysts, preparation for 1-hexene hydrofor-
mylation and water—gas shift reaction, 148, 722
—Ruy(CO)y,. SiOs-supported catalysts, preparation by pulse impreg-
nation, 148, 315
Dispersion
measurements by single introduction method coupled with back-
sorption: chemisorption and TPD study
Pd/ALO; catalyst, 146, 116
Pt, Ru, and Rh catalysts on AlL,O., 146, 103
metal in bimetallic Pt—-Sn/Al,O; catalysts, measurements, 150, 135
Pd on supported catalysts, measurement by hydrogen/oxygen titra-
tion method, 149, 486
Rh, effects on NO reduction by CO over Rh/Al, O; catalyst, 146, 136
Ru
and metal-TiO, interactions, comparative effects on Fischer—
Tropsch synthesis over Ru/TiO, and TiO,-promoted Ru/SiO,
catalysts, 150, 400
on Ru/TiO, catalysts, effect of metal-support interactions, 149,
142
vanadium on V,05/AL0; and V,0./Si0, catalysts, effects on methane
oxidation, 148, 388
Disproportionation
CO on Ni/Si0; and Ni-Cu/Si0, catalysts, 147, 3525
Divinylbenzene
-polystyrene copolymer, RhCly - 3H,O immobilized on, catalytic
properties in aqueous phase hydroformylation of propylene, 145,
327
DMS, see Dimethyl sulfate
DMSO, see Dimethyl suifoxide
Dodecane
cracking over USY zeolite at short times on stream, kinetics, 145, 58
dehydrogenation on Pt-Sn/Al,O; bimetaliic catalysts, correlation
with Pt dispersion, 150, 135
1-Dodecanol
transesterification with ethyl propionate, catalytic properties of Si0,-
supported titanates in, 150, 150
Doping
metals, role in catalytic reduction of NO, over Ce-ZSM-5 zeolites in
presence of oxygen, 150, 9
MoO, catalysts with alkali cations, effects on surface acidity during
pyridine adsorption, 146, 415
sodium, induction of changes in Mo(Q;/TiO; catalyst structure, 147,
465
TiO,
with chromium ions, FTIR and XPS characterization, 147, 115
in Rh/TiO; catalysts, effects on CO, hydrogenation kinetics, 148,
737
with We+* effects on
CO hydrogenation and oxidation on Rh/TiO, crystallites, kinetic
parameters, 145, 491
H, and CO adsorption on Rh/TiO, crystallites, 145, 479
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V,0,-TiO, aerogels with Nb,Os, effects on catalyst activity and
structure, 150, 284
Drying
supercritical, see Supercritical drying

E

Editorial
acknowledgments by retiring editor, 145, fm
Electrochemical modification
non-Faradaic, catalytic activity, in situ controlled promotion of CO
oxidation on
Pt/3"-ALO, catalysts, effect of Na, 146, 292
Pt/CaF, catalysts, effect of fluorite, 149, 238
Electrochemical reactor
ceramic, with metal oxide electrodes, oxidation of NH; in, 145, 187
with proton-conducting membrane, selective hydrogenation of acety-
lene in abundant ethylene, 145, 289
Electrodes
metal oxide, with ceramic electrochemical reactor, in catalytic oxida-
tion of NHj3, 145, 187
Electrolytes
solid, support of Ag and Pt catalysts, chemisorption of oxygen, ther-
modynamics and kinetics, analysis by potential-programmed re-
duction, 148, 240
Electromagnetic fields
microwave, effects on 2-methylpentane isomerization on Pt/Al,Q,
catalysts, 148, 281
Electron microscopy, see also specific techniques
V,05-TiO, aerogels, structural properties, characterization, 149, 344
Electron spectroscopy
ESCA, aluminum oxide, hydroxyfluoride, and fluoride catalysts, sur-
face activity in heterogeneous halogen exchange reactions, char-
acterization, 148, 270
Electron tunneling spectroscopy
inelastic, thiophene hydrodesulfurization on MoS./AlLO; catalysts,
molecular level modeling, 148, 288
Energy distribution
metal oxide surface acid sites during NH; adsorption, evafuation,
150, 274
ESCA, see Electron spectroscopy
Esters
and maleic anhydride, vapor phase hydrogenation to y-butyrolac-
tone, reaction pathway, 150, 177
water-insoluble, hydrolysis of toluene to water interface, promotion
by octadecyltrichlorosilane-treated H-ZSM-5 zeolites, 148, 493
Etching
catalytic, see Catlytic etching
Ethane
and C,;H,, reaction with lattice and adsorbed oxygen species of Li*-
doped TiO, catalysts, transient Kinetics, 147, 279
hydrogenation on SiO, catalysts, induction by thermal pretreatment
below 500°C, 149, 206
Ethanol
conversion on SAPQO-5 catalysts, effects of Si content, acid treat-
ment, and Na exchange, 149, 1
effect on alcohol synthesis over CuZnCr catalyst, 147, 88
in formation of acetates on Rh(111) surface, 145, 37
hydrogenation on Ni/Al,O; and Ni/SiO; catalysts, 147, 72
80-labeled, dehydration on N,Os-containing aerogels, characteriza-
tion of acidic properties, 146, 317
reaction with metallic silicon on copper(l) chloride, in selective syn-
thesis of trialkoxysilanes, 147, 15
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Ethene, see Ethylene
Ethenolysis
1,5-cyclooctadiene on modified and pure Re/y-AlQ: metathesis cata-
lysts, surface acidity of aluminas in, ‘H MAS NMR analysis,
150, 46
Ethers
and other O-compounds, conversion to hydrocarbons over g8 zeolites,
147, 177
Ethylation
toluene
and benzene, on modified beta zeolites, 146, 211
side reactions, analysis on H-ZSM-5 zeolites, 145, 574
Ethylbenzene
dehydrogenation to styrene over Fe,0; and K-Fe,O; catalysts, kinet-
ics and IR spectroscopic analysis, 146, 407
transformation on H-ZSM-B zeolites, 145, 574
Ethylene
abundant, associated acetylene selective hydrogenation by electro-
chemical membrane reactor, 145, 289
hydroformylation over supported Ru-M bimetallic carbonyl cluster
derived catalysts, 147, 578
and methanol, formation of hydrocarbons over SAPQO-34, reaction
mechanism, isotopic labeling studies, 149, 458
oligomerization on SO -modified ZrO, surfaces, effect of acid prop-
erties, 150, 143
partial oxidation on silver foils, effects of catalyst modification by
oxygen, 150, 262
reaction medium, 150, 268
2-Ethylhexenal
hydrogenation on Ni/SiO, catalysts
carbonaceous residues formed during, TPD characterization, 147,
82
free surface after, determination by CO adsorption and H,/D, reac-
tion, 146, 34
Ethyl phenyl carbamate, see Phenylurethan
Ethyl propionate
transesterification of 1-dodecanol with, catalytic properties of SiOs-
supported titanates for, 150, 150
p-Ethyltoluene
transformation on H-ZSM-5 zeolite, 145, 574
Europium
La,_,Eu,Cu0O,,; catalysts, phenol oxidation, 145, 194
EXAFS, see Extended X-ray absorption fine structure
Exchange reactions, see also [sotope exchange
heterogeneous halogen, catalytic activity of y-aluminum oxide, hy-
droxyfluoride, and fluoride surfaces in, characterization by
ESCA, XRD, and IR spectroscopy, 148, 270
Extended X-ray absorption fine structure
in analysis of
n-hexane isomerization on Pt-mordenite catalysts, 149, 211
Ir cluster formation on NaY zeolites by cation exchange, 149, 61
Rh-8n/8Si0, catalysts active for H; reaction with NO, 149, 70
~PTRF, in anisotropic structure analysis for Co oxides on a-AbLO,
catalysts: model surfaces for active oxidation catalysts, 145, 159

Faujasites
acid-base catalyst reaction, compensation effect, 142, 97; letter to
editor, 148, 413; reply 148, 415
alkali-exchanged, selective a-monomethylation of phenylacetonitrile
with dimethyl carbonate or methanol, 145, 166
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dealuminated
acetone in, *C NMR analysis, as probe for nonframework Al,Os,
150, 221
acidity, analysis by hydrocarbon cracking, TPD, and microcalo-
rimetry, 148, 213
OH groups in, heterogeneity, IR spectroscopic analysis, 145, 372
Y, vapor-phase condensation of formaldehyde and acetaldehyde to
acrolein, 147, 133
Ferric oxide
Fe,0;/S0, catalysts, surface, role of Mo, 148, 194
K-promoted and unpromoted catalysts, dehydrogenation of ethylben-
zene to styrene, kinetics and IR spectroscopic analysis, 146,
407
Ferrierites
Co-exchanged, selective reduction of NO, by methane
catalyst characterization, 150, 388
reaction and kinetic studies, 150, 376
Ferrihydrite
and Fe,0,/SO; catalysts, surface, role of Mo, 148, 194
Ferrisilicate
MFl-type, framework Fe’*, catalytic properties
CO oxidation reaction mechanism studies by isotopic tracer analy-
sis, 146, 468
oxidative dehydrogenation of alkanes, 150, 439
zeolite beta analog, Fe?* ion stability in, 147, 207
Field electron microscopy
oscillating catalytic CO oxidation on Pt field emitter tip, determina-
tion of reactive phase diagram, 149, 292
Field emission microscopy
Pd-MO/ALLOs/W catalysts, detection of nitrogen spillover, 145, 501
Field emitter tip
Pt, catalysis of CO oxidation, reactive phase diagram of oscillations
during, determination by field electron microscopy, 149, 292
Films
Cu, Cu(I) oxide, and Cu(Il) oxide, CO oxidation, surface science and
kinetic study, 147, 567
porous anodic Al,Os;, catalytic behavior in formic acid decomposi-
tion, 147, 140
Fischer-Tropsch synthesis
alkyl chain propagation by methylene insertion on Cu(100), 147, 250
hydrocarbons on Ru/TiO; catalysts, effects of H, and CO intrapellet
diffusion, 149, 428
on Ru/TiO; catalysts
elementary processes during, rate coefficient estimates, 146, 237
and TiO,-promoted Ru/SiO, catalysts, comparative effects of Ru
dispersion and metal-TiQ, interactions, 150, 400
Flow reactor
pressurized, Ru carbonyl complexes in, hydrodesulfurization of di-
benzothiophene catalyzed by, 150, 212
Fluoridation
and sulfate, treated AIPO,-Al,O; catalysts, characterization and cat-
alytic performance in cyclohexene conversion and cumene
cracking, 145, 107
Fluoride
AIPO,-ALO; catalysts treated with, characterization and catalytic
performance in cyclohexene conversion and cumene cracking,
145, 107
modified y-AlLOs, solid-state 'H MAS NMR characterization, 148, 76
Fluorine
effects on MoS,- and WS,-based hydrotreating catalysts, HREM
analysis, 147, 123
modified Al,O; catalysts, selective isomerization of butene to iso-
butene, 148, 607
modified Rh/ALO;, perrhenate adsorption, 148, 654
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Fluorite
promotion via NEMCA: effect on Pt/CaF,-catalyzed CO oxidation,
149, 238
Fluorobenzene
vapor-phase nitration by dinitrogen tetroxide over solid acids, kinet-
ics and mechanism, 147, 163
Fluosilicic acid
§i0,-ZrO; catalysts prepared from, acid strength, characterization,
148, 660
Foils
silver, for catalysis of partial ethylene oxidation, modification by
oxygen, 150, 262
reaction medium, 150, 268
Forced composition cycling
in analysis of N,O reduction by CO on Pt/AlLO; catalysts, 149, 278
Formaldehyde
formation by partial methane oxidation on V,;0s/Si0;, MoO;/SiO,,
and commercial bare SiO, catalysts, 148, 514
vapor-phase condensation to acrolein over zeolites, 147, 133
Formic acid
adsorption on Ag/SiO, catalysts, in situ FTIR study, 147, 404
decomposition
catalysis by porous anodic Al,O, films, 147, 140
on TiO,(110), reaction path switchover, 146, 557
hydrogenation on Ni/Al,O; and Ni/SiO, catalysts, 147, 72
Fourier transform infrared spectroscopy
chromium ion-doped TiO, catalysts, 147, 115
CO and NO adsorption on Pd-Ag and Pd-Cr bimetallic catalysts,
148, 47
CO, SO,, and thiophene adsorption on Cu/ALO; catalysts, 148, 438
H;-CO, and CO, adsorption on partially oxidized Ru/TiO, catalysts,
146, 173
n-hexane isomerization on Pt—mordenite catalysts, 149, 211
and mass spectroscopy, in transient kinetic analysis of
CO chemisorption and hydrogenation of surface carbon species
after CO/He reaction on Rh/MgO catalyst, 147, 24
CO/H, reaction on Rh/ALO;, 148, 224
methanol interaction with clean and K-doped Pd/SiO, catalysts, 146,
22
Rh-Sn/Si0, catalysts active for H, reaction with NO, 149, 70
in situ, formic acid adsorption on Ag/SiO, catalysts, 147, 404
in situ diffuse reflectance, selective reduction of NO by NH; on V,0s/
TiO, aerogels, 147, 5
surface acidity of alkali-doped MoO, catalysts during pyridine ad-
sorption, 146, 415
surface nucleophilicity of alkaline cation-doped TiO, and MoO,/TiO,
catalysts, 145, 239
V,0,-TiO, aerogels, structural characterization, 149, 344
Free energy
direct minimization, in statistical-mechanical modeling of surface
segregation in bimetallic clusters, 148, 575
FTIR, see Fourier transform infrared spectroscopy

Furan
oxidation conditions, VPO catalyst evolution under, analysis, 148,
267
G
Gadolinium
GdCoO, perovskite, methane combustion, effects of Gd-site cation,
146, 268
Gallium

containing catalysts, in selective catalytic reduction of NO with
methane, 145, 1
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containing H-ZSM-5 zeolites
C; aromatization, effect of Ga/proton balance, 145, 456
effect on propane aromatization, 149, 465
GA-MFI, I- and 2-propanamines adsorbed on, thermal analysis,
146, 228
containing MFI zeolites, interaction with I-propanamine, 148, 164
pillared clays, catalysis of hydroisomerization-hydrocracking of de-
cane, 148, 304
—proton balance, in Ga/HZSM-$ catalysts, effect on C; aromatiza-
tion, 14§, 456
Gallosilicates
propane aromatization, effect of calcination in dry air: light alkane
conversion to aromatic hydrocarbons, 145, 86
Gasoline
formation by methane conversion over H-ZSM-5 zeolites, distinction
between CHs-type and CH,-type species as chain-extending in-
termediates, 147, 358
Germanium
—Pt, Al Os-supported catalysts, thioresistance and thiotolerance, de-
activation model with residual activity, 146, 69
Gippsland reduced crude
cracking on HY and HZSM-5 zeolites, 147, 393
Glucose
hydrogenation on Mo-, Cr-, and Fe-promoted Raney nickel catalysts,
146, 93
Gold
alkyl coupling on, coupling rate, correlation with metal-alkyl bond
strength, 147, 264
covered Pt catalysts, NH; oxidation, catalytic etching of surface and
formation of metal wool structure during, 149, 23
—Pd, SiO,-supported catalysts, vinyl acetate synthesis, isotopic tran-
sient kinetics, 149, 254
Grafoil
support of multimetallic catalysts, 1-butene hydroisomerization and
butadiene hydrogenation, 146, 608
Graphitization
carbon support of Pd-Ni alloy particles, dependence on alloy compo-
sition, in situ TEM study, 149, 474

H

Heating rate
MoN catalysts prepared by TPR, effect on structural properties, 146,
218
Helium
—-CO reaction on Rh/MgO catalyst, subsequent CO chemisorption
and hydrogenation of surface carbon species, transient kinetic
study, 147, 24
n-Heptane
cracking over
metal-free H-ZSM-5 zeolites with hydrogen at high pressure, 148,
30
USY zeolite at short times on stream, kinetics, 145, 58
Heterogeneous catalysis
NO-CO-0, three-component model for, kinetic phase transitions,
147, 96
Hexadecane
liquid-phase oxidation over Fe—Al cluster catalysts prepared by alk-
oxy synthesis, 148, 113
Hexane
aromatization on Pt/KL catalyst, effect of KCl addition method, 147,
311; erratum, 149, 246
conversion
L zeolite- and SiO;-supported Pt catalysts for, microcalorimetric,
BC NMR, and kinetic studies, 150, 234
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on MAPOQ-36 molecular sieve, effects of Mg/P ratios and thermal
and hydrothermal treatments, 146, 62
on SAPO-5 catalysts effects of Si content, acid treatment, and Na
exchange, 149, 1
cracking over
dealuminated faujasites, in analysis of catalyst acid sites, 148, 213
H-ZSM-5 zeolite, kinetics, 146, 87
zeolites, hydrogen transfer steps during, propene, n-butene, and
isobutene reactivity in, 147, 494
isomerization on Pt~mordenite catalysts, X-ray adsorption spectro-
scopic and chemical probe characterization, 149, 211
oxyfunctionalization by H,O, on TS-2 catalysts, co-solvent effects,
kinetic study, 148, 540
protolysis over USHY zeolite, 150, 1
reactions
over Europt-1 and HY zeolite, mechanical mixtures in different
configurations, 147, 342
in excess H, on model bimetallic catalysts prepared by deposition
of Pt on Re foil and vice versa, 150, 186
over Pt/zeolites of different acidity, 147, 333
1-Hexene
hydroformylation on
Rh-2,2'-bipyridine/SiO; catalysts, catalyst preparation, 148, 722
Ru3(CO)»/2,2 -bipyridine/Si0, catalysts, effects of preparation
method, 148, 315
High-resolution electron microscopy
MoS,- and WS,-based hydrotreating catalysts, morphological study,

147, 123
HREM, see High-resolution electron microscopy
Hydration

VOPQ, phases, Raman spectroscopic analysis, 148, 334
Hydroaluminum oxide
calcined, acidity and basicity, characterization with isopropyl alco-
hol, 146, 155
Hydrocarbons
aromatic, see Aromatic hydrocarbons
C, reforming on nonacidic and acidic supported metal catalysts, TAP
reactor analysis, 147, 552
Fischer-Tropsch synthesis over Ru/TiO, catalyst, elementary pro-
cesses during, rate coefficient estimates, 146, 237
formation from methano! and
ethene over SAPQ-34, reaction mechanism, isotopic labeling stud-
ies, 149, 458
other O-compounds over 3 zeolite, 147, 177
higher, formation by direct partial oxidation of methane over metal-
containing ZSM-5 zeolites, effects of metals, 148, 134
in selective reduction of NO on ZSM-5 zeolites, 149, 229
synthesis on Ru/TiO; catalysts, effects of H, and CO intrapellet diffu-
sion, 149, 428
Hydrocracking
—hydroisomerization, decane over Al- and Ga-pillared clays, 148, 304
Hydrodehalogenation
substituted polycyclic aromatics on carbon catalysts, 146, 313
Hydrodehydroxylation
substituted polycyclic aromatics on carbon catalysts, 146, 313
Hydrodemetallation
CoMo/Al,Os catalysts for, Ni deposits on, interaction with catalytic
metals, 147, 429
Hydrodenitrogenation
pyridine
on molybdenum nitride/y-Al,O; catalysts, structure and function,
146, 193
and thiophene on Ni-Mo/Al,O; catalysts, role of Ni and effects of
gas phase sulfur compounds, 148, 181
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Hydrodeoxygenation
deactivation of sulfided NiMo/y-ALO; catalysts during, effects of wa-
ter, 146, 281
Hydrodesulfurization
dibenzothiophene
catalysis by Al,Osy-supported Ru carbonyl complexes in pressur-
ized flow system, 150, 212
on Mo, Ni, and Ni-Mo ALO;-supported catalysts, *S tracer study,
149, 171
thiophene on
CoMo/ALLO; catalysts presulfided with alkyl polysulfides: compari-
son with conventional suifiding, 145, 429
Co-MoS; unsupported catalysts, role of Co, 147, 515
MoS,/Al,0, catalysts, molecular level modeling, 148, 288
zeolite-supported nickel sulfide catalysts, 150, 155
Hydroformylation
aqueous phase, propylene by RhClL-3H,0 immobilized on poly(sty-
rene—divinylbenzene) copolymer, catalytic properties, 145, 327
ethylene over supported Ru-M bimetallic carbonyl cluster derived
catalysts, 147, 578
I-hexene on
Rh-2,2’'-bipyridine/SiO;, catalysts, catalyst preparation, 148, 722
Ru3(C0O) /2,2 -bipyridine/SiO, catalysts, catalyst preparation, 148,
315
Hydrogen
adsorption
and desorption, on Cu,, CuQ, and CuO-ZnO catalysts, TPR analy-
sis, 148, 709
on SiO,- and zeolite-supported Pt catalysts, microcalorimetric
study, 148, 198
annealing of Pd particles on MgO under, high-resolution TEM study,
148, 534
chemisorption
on K-promoted Ru/SiO, catalysts, 146, 530
on Pt/Si0;, catalysts, isotherms, 147, 346
on Ru-Cu/SiO, catalysts at 77 K, 148, 409
and TPD, in dispersion measurements by single introduction
method coupled with back-sorption
Pd/AlLLO; catalysts, 146, 116
Pt, Ru, and Rh catalysts on Al,Os, 146, 103
and CO
adsorption on Rh/TiO, crystallites, effects of Wé*-doping of TiO,,
145, 479
intrapellet diffusion, effects on hydrocarbon synthesis on Ru/TiO,
catalysts, 149, 428
reaction on Rh/Al,0;, transient kinetic analysis by FTIR and mass
spectroscopy, 148, 224
~deuterium exchange
in analysis of conversion of methylcyclohexane/n-octane mixtures
on Pt/AL,O; and Pt/SiO, catalysts, 147, 38
in 10,11-dihydrocinchonidine and quinoline, catalysis by Pt group
metals during enantioselective hydrogenation, 150, 329
in methane oxidation on Ba/MgO catalysts, 146, 613
on MgO and Sm,0; catalytic surfaces, in oxidative coupling of
methane, transient studies, 146, 346
on Si0O; catalysts, induction by thermal pretreatment below 500°C,
149, 206
on used Ni/SiO, hydrogenation catalysts, in determination of free
surface, 146, 34
exchange with adsorbed methanol and methoxy on Ni/AlLO, cata-
lysts, 150, 301
formation from partial oxidation of methane with molecular oxygen
and N,O over hydroxyapatite catalysts, 148, 323
H, and CO,, and CO,, adsorption on partially oxidized Ru/TiO, cata-
lysts, FTIR spectroscopic study, 146, 173
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at high pressure, in cracking of n-heptane on metal free H-ZSM-5
zeolites, 148, 30
interaction with
Pt in silicalite pores, 148, 617
Ru/SiO;, catalysts, in situ '"H NMR analysis, 147, 455
and methyl iodide, coadsorbed on Ni(111) surfaces, thermal reactions
on, analysis: hydrogenation of methyl species to methane, 147,
598
in MoS,/y-AlO; catalysts and y-ALO, mechanical mixtures, content
determination, 147, 476
—-N, mixtures, synthesis of high surface area y-Mo,N in, 145, 344
oxidation on Cu, CuQ, and Cu,0 catalysts, solid electrolyte potentio-
metric analysis, 145, 526
—oXxygen titrations
chemisorptive, in method for metal dispersion measurements in
bimetallic Pt—-Sn/Al,O; catalysts, 150, 135
in measurement of Pd dispersion on supported catalysts, 149, 486
reaction with NO on Rh~Sn/SiO, catalysts active for, characteriza-
tion by EXAFS, FTIR, and TEM, 149, 70
reduction in, effects on MoN catalysts, 146, 218
spillover on Pt/C catalysts, effect on benzene hydrogenation, 148,
470
on surface of MoS,/A),0; catalysts, detection after reduction reac-
tion, 148, 149
TPD, and methylcyclohexane dehydrogenation, in monitoring of Pt/
a-AlLO; particle reconstruction, 145, 409
transfer steps of n-hexane cracking over zeolites, propene, n-butene,
and isobutene reactivity in, 147, 494
Hydrogenation
acetone to 2-propanol on Ni and Co activated-charcoal-supported
catalysts, effect of thermal treatments, 145, 276
acetophenone over Pt catalysts, intramolecular selectivity during,
effects of metal-support interaction, 147, 370
acetylcyclohexane over Pt/TiO, catalysts, 147, 375
acetylene in presence of CO over Pt/AL,O; and Pd/ALO; catalysts,
kinetic oscillations, 146, 586
benzene
on Pt/C catalysts, effect of hydrogen spillover, 148, 470
on supported Pt catalysts, 143, 539; letter to editor, 147, 601
and toluene over supported Pt catalysts: reaction models for metal
surfaces and acidic sites on oxide supports, 143, 563; letter to
editor, 147, 601
benzophenone and trans-stilbene over Pt-TiO, aerogels, 147, 500
1,3-butadiene on Pd,Niy and Pd;Nigs alloys, catalyst Pd surface seg-
regation and reactivity, 149, 404
but-1-yne on Pt/SiO, catalysts, in situ dynamic IR study, 147, 48
CO on
v-AlO;- and MgO-supported [Irg(CO);s]*~ catalysts, 149, 317
Fe-Al cluster catalysts prepared by alkoxy synthesis, selectivity—
structure relation, 148, 119
Pt/Ce0,-Al,0; catalysts, selectivity, effect of Pt—-CeQO, contact,
148, 729
RhMo/AlLO; and RhMo/SiO, catalysts derived from CpRhMo-
(CO);(PPh;),, site isolation, 146, 591
Rh/ZrO, and RhMo/ZrO, catalysts, elementary steps, 146, 422
supported Rh, kinetic parameters, effects of altervalent cation dop-
ing of TiO,, 145, 491
ZrOy-promoted Rh/SiO, catalysts, TPR analysis, 145, 516
CO and CO; over metal oxide promoted Rh catalysts, effects of oxide
Lewis acidity and reducibility, 149, 149
CO,
to methanol on Pd/CeO, catalysts, promotive effect of strong
metal-support interactions, 150, 217
on Rh/TiO, catalysts, kinetic parameters, effects of carrier doping
with W¢+, 148, 737
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cobalt on Ni/SiO, catalysts, kinetics and modeling of low temperature
sintering process, 148, 9
crotonaldehyde on Cu/AlLO; catalysts, selectivity, effect of catalyst
modification by sulphur compound, 148, 464
cyclohexene on CoMo/ALQO; catalysts presulfided with alkyl poly-
sulfides: comparison with conventional sulfiding, 145, 429
cyclopropane over Brgnsted, cation, and metal sites in Ni/NaX zeo-
lites, 148, 100
dibenzothiophene on MoS, catalysts, selectivity, effect of structure:
rim-edge model, 149, 414
2,4-dinitrotoluene on Pd-Fe/SiO, catalysts, 150, 356
effect on acid-catalyzed isomerization of light paraffins over Zr0,/SO,
catalysts, 149, 181
enantioselective
catalysis by Pt group metals, H/D exchange in 10,11-dihydrocin-
chonidine and quinoline during, 150, 329
methyl pyruvate on alkaloid-modified Ir/CaCO; and Ir/SiO, cata-
lysts, 150, 321
ethane on SiO, catalysts, induction by thermal pretreatment below
500°C, 149, 206
ethyl-2-hexenal on Ni/SiO; catalysts, carbonaceous residues formed
during, TPD characterization, 147, 82
2-ethylhexenal on Ni/Si0O, catalysts, free surface area after, determi-
nation by CO adsorption and H,/D, reaction, 146, 34
glucose on Mo-, Cr-, and Fe-promoted Raney nicke! catalysts, 146,
93
liquid-phase, trans-stilbene and benzophenone on highly porous Pd-
TiO, aerogels, 148, 625
3-methylcrotonaldehyde on Pt(111), reactivity, 146, 503
methyl species to methane on Ni(111) surfaces with coadsorbed
methyl! iodide and hydrogen, analysis, 147, 598
on Ni-B and Ni-P ultrafine amorphous alloy powders, comparative
analysis, 150, 434
organic oxygenates on Ni/Al;O; and Ni/SiO, catalysts, 147, 72
phenylethanol over Pt/TiO, catalysts, 147, 375
propylene over LaggSry,MO;_5 (M = Co,Cr,Fe Mn,Y) perovskites,
146, 583
propyne over ion-exchanged Cu/SiO, catalysts, 148, 125
selective
acetylene in abundant ethylene by electrochemical membrane reac-
tor, 145, 289
1,3-cyclooctadiene in presence of pumice-supported Pd catalysts,
150, 127
stereoselective, dibenzo-18-crown-6 ether over Rh colioidal particles,
147, 214
surface carbon species after CO/He reaction on Rh/MgO catalysts,
transient kinetic study, 147, 24
toluene over
MoS,/y-Al;Os and y-Al,O, mechanical mixtures, hydrogen content
and hydrogenation activity, 147, 476
supported Pt catalysts, 143, 554; letter to editor, 147, 601
a,fB-unsaturated aldehydes and ketones on Cu/Al,O, catalysts, effect
of catalyst modification by thiophene, 148, 453
vapor phase, maleic anhydride and esters to y-butyrolactone, reac-
tion pathway, 150, 177
Hydrogen chloride
modification of activated carbon catalyst supports, SIMS/XPS analy-
sis, 150, 368
Hydrogen hexafluorozirconate
$i0,-ZrO; catalysts prepared from, acid strength, characterization,
148, 660
Hydrogenolysis
n-butane on Sn/Pt(111) surface alloys, 149, 438
cyclopentane on Ni/AlLO;, catalysts, effects of potassium promotion
and role of water, 145, 437
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cyclopropane over Brgnsted, cation, and metal sites in Ni/NaX zeo-
lites, 148, 100
effect on surface composition of Pt~Mo/SiO; catalysts, Kinetic study,
148, 550
Hydrogen peroxide
oxidation of alcohols, catalysis by titanium silicalite-1, 146, 476
in oxyfunctionalization of n-hexane on TS-2 catalysts, co-solvent ef-
fects, kinetic study, 148, 540
Hydrogen sulfide
effect on hydrodenitrogenation of pyridine and thiophene on Ni-Mo/
AlLO;, catalysts, 148, 181
Hydrogen transfer
and protolytic cracking and chain propagation, relative rates, deter-
mination, role of reaction temperature and cracking catalyst
characteristics, 145, 171
in zeolites, quantitative characterization, 145, 54
Hydroisomerization
I-butene on multimetallic grafoil-supported catalysts, 146, 608
—hydrocracking, decane over Al- and Ga-pillared clays, 148, 304
Hydrolysis, see also Prehydrolysis
COS on y-Al,0;, mechanism, 149, 300
water-insoluble esters at toluene-water interface, promotion by octa-
decyltrichlorosilane-treated H-ZSM-5 zeolites, 148, 493
Hydrotalcites
as base catalysts, chemical composition and synthesis conditions,
effects on isopropanol dehydrogenation, 148, 205
Hydrothermal treatment
and Mg/P ratios, in MAPO-36 molecular sieve, effects on structural
stability and surface, acidic, and catalytic properties, 146, 62
Hydrotreating catalysts
CoMoS, AlLO;-supported type I and ALOs-, SiO,-, and carbon-sup-
ported type Il phases, structural differences, XAFS, MES, and
XPS analysis, 146, 375
MoS;- and WS;-based, morphology, analysis by HREM, 147, 123
Ni-Mo coai-liquid, deactivation by site suppression and pore chok-
ing, 145, 16
Hydroxyapatite
Cu-substituted, oxidative decomposition of dimethyl methylphospho-
nate, 145, 223
partial oxidation of methane to CO and hydrogen with molecular
oxygen and N,O over, 148, 323
4-Hydroxybiphenyl
hydrodehydroxylation and hydrodehalogenation on carbon catalysts,
146, 313
Hydroxyl groups
in y-AlO; catalysts, solid-state '"H MAS NMR characterization, 148,
76
in faujasites, heterogeneity, IR spectroscopic analysis, 145, 372
surface, on SiO,, interaction with titanium isopropoxide, 145, 565
Hydroxyl radicals
formation in TiO,-water—p-cresol-oxygen photocatalytic system,
spin trap study, 147, 156
2-Hydroxynaphthalene
hydrodehydroxylation and hydrodehalogenation on carbon catalysts,
146, 313
9-Hydroxyphenanthrene
hydrodehydroxylation and hydrodehalogenation of substituted poly-
cyclic aromatics on carbon catalysts, 146, 313

Iminium
conjugated ions, formation from pyridine on dealuminated mazzite,
146, 460
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Indium
containing MFI zeolites, interaction with 1-propanamine, 148, 164
Infrared emission spectroscopy
thiophene hydrodesulfurization on MoS,/Al,0; catalysts, molecular
level modeling, 148, 288
Infrared spectroscopy
adsorbed species during methylamine synthesis over H-ZSM-5 zeo-
lites and H-mordenites, 146, 257
adsorption of nitrobenzene and reaction products on unsupported
and SiO,-supported Co;0, catalysts, 149, 307
v-ALO; acid sites generated by ammonia and pyridine adsorption,
146, 483
Brgnsted acidity of Al-pillared montmorillonite, 147, 223
CO adsorption on Rh/ALO;, Rh/SiO;, and Rh/TiO; catalysts, 150,
335
coke on Sn/AlLLO,, Pt/Al,;O4, and HY zeolite catalysts, 145, 544
dehydrogenation of ethylbenzene to styrene over Fe,0; and K-Fe,0;
catalysts, 146, 407
Fourier transform, see Fourier transform infrared spectroscopy
methanol decomposition on Cu/SiO, catalysts, 150, 81
OH group heterogeneity in faujasites, 145, 372
orthophosphoric acid and ultrastable zeolite Y interactions, 145,
27
oxidation and coordination states of Mo cations in reduced Mo/y-
Al,O, catalysts, 146, 306
in siru, and mass spectroscopy, reactivity of NO and CO adsorbed on
Ce-Rh/Si0,, Rh/SiO,, and oxidized Rh/SiO, catalysts, 148,
748
in situ dynamic, hydrogenation of but-1-yne on Pt/SiO, catalysts, 147,
48
structure of SiO, on ALO; monolayer catalysts, 148, 341
surface activity in heterogeneous halogen exchange reactions on
Al 05, hydroxyfluoride, and fluoride catalysts, 148, 270
Iodine
modified AL,O; catalysts, selective isomerization of butene to iso-
butene, 148, 607
Iodoaromatics
synthesis over KX zeolites: iodonaphthalenes, 147, 186
Iridium
CaCOs-supported catalysts, alkaloid-modified, enantioselective hy-
drogenation of methyl pyruvate, 150, 321
cluster in NaY zeolites, formation by cation exchange, EXAFS, Xe
adsorption, and '?Xe NMR analysis, 149, 61
and other metals, monolith-supported, in direct oxidation of methane
to synthesis gas, comparison, 146, [
-Pt, Al,Os;-supported catalysts, thioresistance and thiotolerance, de-
activation model with residual activity, 146, 69
SiOy-supported catalysts, alkaloid-modified, enantioselective hydro-
genation of methyl pyruvate, 150, 321
Iridium carbonyl clusters
[Irs(CO)s1*~, and MgO-supported catalysts, for CO hydrogenation,
synthesis, 149, 317
Iron
—Al cluster catalysts, prepared by alkoxy synthesis
CO hydrogenation, selectivity—structure relation, 148, 119
liquid-phase oxidation of hexadecane, 148, 113
Al,O;-supported catalysts, CO decarbonylation and adsorption: sur-
face formation and coordinate geometry of Fey(CO)¢(us-CO)/
ALO,, 149, 247
bismuth molybdovanadate-containing catalysts, oxidative dehydro-
genation of 1-butene, structural, surface, and catalytic proper-
ties, 146, 126
catalysts, ammonia synthesis, nitrogen chemisorption during, TPA
and TPD studies, 150, 345
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framework sites, in MFI-type ferrisilicates, catalytic properties
CO oxidation reaction mechanism by isotopic tracer analysis, 146,
468
oxidative dehydrogenation of alkanes, 150, 439
Lag3Sry,FeO;_s perovskites, propylene hydrogenation, 146, 583
multimetallic hydroisomerization with, analysis, 146, 608
and other metals, monolith-supported, direct oxidation of methane to
synthesis gas, comparison, 146, 1
-Pd, SiO;-supported catalysts, 2,4-dinitrotoluene hydrogenation,
150, 356
promoted Raney nickel catalysts, glucose hydrogenation, 146, 93
stability in ferrisilicate analog of 8 zeolites, 147, 207
—titanium silicate MEL molecular sieves, synthesis and catalytic
properties, 145, 73
—ZSM-S zeolite, direct partial oxidation of methane, effects of metal
on higher hydrocarbon formation, 148, 134
Iron(Ill)hydroxoacetate
Al,Os- and SiO;-supported catalysts, effects on magnetite formation,
145, 364
Iron oxides
selective reduction of acetic acid to acetaldehyde, 148, 261
Isoalkanes
cracking over Y zeolite, laponite, and SiO,—-Al,O; catalysts, degener-
ate non-primary products in, 146, 358
[sobutane
-2-butene, alkylation on ultrastable Y zeolites, effect of unit cell size,
146, 185
continuous alkylation with 2-butene on superacid sulfated ZrQ, cata-
lysts, effects of process vanables, 149, 52
cracking over
USY zeolite, relative rates of protolytic cracking, chain propaga-
tion, and hydrogen transfer, role of reaction temperature and
catalyst characteristics, 145, 171
zeolites and SiO,-Al,O; catalysts, chain mechanism interpretation,
147, 352
dehydrogenation over
Pt/SiO, and Pt-Sn/SiO, catalysts, microcalorimetric, spectro-
scopic, and kinetic studies, 148, 771
sulfided Ni/y-ALO, catalysts, 146, 40
and isobutene, selective formation from syngas over ZrQ; catalysts
prepared by modified sol-gel method, 148, 84
oxidative dehydrogenation on MFI-type ferrisilicates, catalytic prop-
erties of framework Fe*, 150, 439
Isobutene, see Isobutylene
Isobutylene
formation by
selective isomerization of butene
at high space velocities on ZSM-23 zeolites, 150, 34
on pure and modified Al,O, catalysts, 148, 607
syngas conversion over ZrO,-based catalysts, effects of additives,
145, 126
and isobutane, selective formation from syngas over ZrQ, catalysts
prepared by modified sol-gel method, 148, 84
reactivity in hydrogen transfer steps of n-hexane cracking over zeo-
lites, 147, 494
Isobutyric acid
oxidehydrogenation over ammonium/potassium salts of 12-molyb-
dophosphoric acid, catalytic thermal decomposition in, mecha-
nism and effect, 146, 491
Isomerization, see also Hydroisomerization
acid-catalyzed, light paraffins over ZrO,/SO, catalysts, effect of hy-
dration, 149, 181
butane over ZrO,-SO?}~ superacid catalysts prepared by one-step
synthesis, 150, 18
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1-butene on
NaHY zeolites, catalytic activity in, role of OH group heterogene-
ity, 145, 372
TiO,-Si0, aerogels, effects of catalyst preparation with prehydro-
lysis of silicon precursor, 150, 311
Ti-Si mixed oxide catalysts, TPD analysis, 149, 117
ZSM-22 zeolites, analysis, 147, 484
n-butenes over boroaluminosilicate zeolites, kinetics, 145, 551
cyclopropane over Brgnsted, cation, and metal sites in Ni/NaX zeo-

lites, 148, 100
effect on surface composition of Pt—-Mo/SiO, catalysts, kinetic study,
148, 550

n-hexane, on Pt—mordenite catalysts, X-ray adsorption spectroscopic
and chemical probe characterization, 149, 211
2-methyipentane on Pt/Al,O; catalysts, effects of microwave electro-
magnetic field, 148, 281
n-pentane and o-xylene on dealuminated H mordenites, role of Lewis
acidity, 150, 421
selective, butene to isobutylene
at high space velocities on ZSM-23 zeolites, 150, 34
on pure and modified ALO; catalysts, 148, 607
xylene, role in shape selective methylation of toluene over H-ZSM-5
zeolites, 147, 199
Isooctane
conversion on
MAPO-36 molecular sieve, effects of Mg/P ratios and thermal and
hydrothermal treatments, 146, 62
SAPO-S catalysts, effects of Si content, acid treatment, and Na
exchange, 149, 1
Isopropanol, see Isopropy! alcohol
Isopropyl alcohol!
in characterization of acidity and basicity of a-LiAlO,, y-LiAlO,, and
calcined HAIO,, 146, 155
conversion on conjugated polymer-supported catalysts prepared
from polyaniline protonated with 12-tungstophosphoric acid,
147, 544 '
dehydrogenation on hydrotalcites, effects of base compesition and
synthesis conditions, 148, 205
formation by acetone hydrogenation on Ni and Co activated-char-
coal-supported catalysts, effect of thermal treatments, 145, 276
reaction with
metallic silicon on copper(l) chloride, in selective synthesis of
trialkoxysilanes, 147, (5
NH; on Ti-Si mixed oxide catalysts, TPD analysis, 149, 117
[sopropylamine
adsorption on Ga—~MFT zeolites, thermal analysis, 146, 228
decomposition on 8 zeolites and tschernichite, comparison, 148,

Isopropylation
selective, naphthalene, zeolites for, computer-assisted screening,
147, 231
Isotope exchange
bibenzylic compounds with deuterium and tritium gas on Pd/C cata-
lysts, 148, 648
hydrogen with adsorbed methanol and methoxy on Ni/ALO; cata-
lysts, 150, 301
hydrogen~deuterium
in 10,11-dihydrocinchonidine and quinoline, catalysis by Pt group
metals during enantioselective hydrogenation, 150, 329
in methane oxidation on Ba/MgO catalysts, 146, 613
on MgO and Sm;O; catalytic surfaces, in oxidative coupling of
methane, transient studies, 146, 346
on Pt/Si0, and Pt/ALO; catalysts, in conversion of methylcyclo-
hexane/n-octane mixtures, 147, 38
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on Si0; catalysts, induction by thermal pretreatment below 500°C,
149, 206
on used Ni/SiO, hydrogenation catalysts, in determination of free
surface, 146, 34
Isotopic labeling
in analysis of
ammonia oxidation and oxygen exchange over V,Qjs catalysts, 149,
375
reaction mechanism for hydrocarbon formation from methanol and
ethene over SAPO-34, 149, 458
reduction of NH; by NO in presence of oxygen over Cr,0O; and a-
Cr,0, catalysts, 149, tH1
selective reduction of NO by NH; over V,0s catalysts, 149, 390
vinyl acetate synthesis on Pd-Cd/SiO, and Pd-Au/SiO, catalysts,
149, 254
Isotopic tracing
in analysis of reaction mechanism in CO oxidation on MFI-type ferri-
silicate: catalytic properties of Fe’* framework, 146, 468
%8, in analysis of hydrodesulfurization of dibenzothiophene over
Al,O;-supported Mo, Ni, and Ni-Mo catalysts, 149, 17§

K

Ketene
decomposition over supported Rh catalysts, 145, 246
2-Keto-L-gulonic acid
formation by direct oxidation of L-sorbose with molecular oxygen on
Pt- and Pd-based catalysts, 150, 199
Ketones
«,fB-unsaturated, hydrogenation on Cu/ALQ; catalysts, effect of cata-
lyst modification by thiophene, 148, 453
nor-Ketones
formation from monoaldehydes oxidized by selective reductive di-
merizations of aldehydes over Rh catalysts under syngas, 147,
107
Kinetics
n-butane oxidation to maleic anhydride on VPO catalysts, 145, 256
n-butene isomerization over boroaluminosilicate zeolites, 145, 551
carbon dioxide hydrogenation on Rh/SiO, catalysts, effects of carrier
doping with We*, 148, 737
carbon monoxide hydrogenation
on Ni/SiO, catalysts, 148, 9
and oxidation on Wé*-doped Rh/TiOQ, crystallites, 145, 491
carbon monoxide oxidation on
Lag¢Srq ,CrO;_s and Pt/Al,O; catalysts, comparison, 147, 594
metallic Cu, Cu(l) oxide, and Cu(II) oxide, 147, 567
Rh/Cu(100) catalysts, 145, 508
compensation effect in acid-base catalyzed reactions on zeolites,
142, 97; letter to editor, 148, 413; reply 148, 415
ethylbenzene dehydrogenation to styrene over Fe,O; and K-Fe,O,
catalysts, 146, 407
n-hexane cracking over
H-ZSM-S zeolite, 146, 87
L zeolite- and SiO;-supported Pt catalysts, 150, 234
isobutane dehydrogenation over Pt/SiO, and Pt—Sn/SiO, catalysts,
148, 771
isotopic transient, vinyl acetate synthesis on Pd~Cd/SiO, and Pd—
Au/Si0, catalysts, 149, 254
methane
oxidation over Pd/ALO, and Pd/Zr0O, catalysts, 146, 537
oxidative coupling over alkali-promoted molybdate catalysts, 147,
379
3-methylpentane and 2-methylpentane cracking on USHY zeolite,
146, 594
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NO reduction with NH, on Cu?*-exchanged zeolites, 148, 427
oxygen chemisorption on Ag and Pt catalysts supported on solid
electrolyte, analysis by potential-programmed reduction, 148,
240
paraffin cracking over USY zeolite at short times on stream, 145, 58
partial oxidation of #-hexane by H.O; on TS-2 catalysts, effects of co-
solvents, 148, 540
transient
C;H, and C,H, reaction with lattice and adsorbed oxygen species of
Li*-doped TiO, catalysts, 147, 279
CO chemisorption and hydrogenation of surface carbon species
after CO/He reaction on Rh/MgO catalyst, 147, 24
CO/H, reaction on Rh/ALLQ,, analysis by FTIR and mass spectros-
copy, 148, 224
vapor-phase aromatic nitration by dinitrogen tetroxide over solid
acids, 147, 163

L
Lactic acid
conversion to 2,3-pentanedione over supported phosphate catalysts,
148, 252
Lanthanides

doped Bi;0; catalysts, for oxidative coupling of methane, estimate of
basicity by diffuse reflectance UV-vis spectroscopy, 148, 399
Lanthanum
LaCoO; perovskite, methane combustion in, effects of La-site cation,
146, 268
La,_,Eu,CuQ,.; catalysts, phenol oxidation, 145, 194
Lag§Srg.CrO;_s, CO oxidation, Kinetics, comparison with Pt/ALO,
catalysts, 147, 594
LaggSre MOy s (M = Co,Cr,Fe, Mn,Y) perovskites, propylene hy-
drogenation, 146, 583
Lanthanum oxide
—Pd, and other metals, monolith-supported, in direct oxidation of
methane to syngas, comparison, 146, 1
Lanthanum trioxide
~CaO catalyst, oxidative methane coupling, role of adsorbed oxygen
species, 145, 384
Laponite
isoalkane cracking, degenerate non-primary products in, 146, 358
Lithium
doped TiO; catalysts
lattice and adsorbed oxygen species, C;H, and C,H, reaction with,
transient kinetics, 147, 279
and MoO,/TiO, catalysts, surface nucleophilicity, FTIR study,
145, 239
oxidative coupling of methane, CO, reaction pathways in, steady-
state tracing kinetic analysis, 148, 639
MgO-supported catalysts, oxidative coupling of methane, effect of Cl
ions, 147, 301
—Mn-MgO catalysts, structural features: role in oxidative coupling of
methane, 147, 535
and Na and Rb, partial exchange in HY zeolites, comparative effects
on HY zeolite catalysis of methyl rert-butyl ether, 148, 157
promoted MgO catalysts, methane reduction by NO, 146, 568
promoted MnMoO, catalysts, for oxidative coupling of methane,
characterization and kinetics, 147, 379
Lithium aluminum oxide
a- and y-lithiated, acidity and basicity, characterization with isopro-
pyl alcohol, 146, 155
Loading
precursor, effects on MnO; catalysts, 150, 94
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Luminescence
in measurement of y-Al,O; acid sites generated by ammonia and pyri-
dine adsorption, 146, 483

Magnesium
Cu/Zn/Mg/Cr catalysts and Cu/Mn/Ba/Cr catalysts, vapor phase hy-
drogenation of maleic anhydride and esters to y-butyrolactone,
reaction pathway, 150, 177
Mg(Al)O, support of Pt and Pd catalysts, C, hydrocarbon reforming
on, TAP reactor analysis, 147, 552
modification of
beta zeolites, effect on toluene and benzene ethylation, 146, 211
Rh/AlLO; catalysts, effect on perrhenate adsorption, 148, 654
-Mo-0 catalysts and zeolites, butane aromatization and coupled ox-
idative dehydrogenation, 145, 65
-P ratios, and thermal and hydrothermal treatments, MAPO-36 mo-
lecular sieve, effects on structural stability and surface, acidic,
and catalytic properties, 146, 62
substituted CuCr,O, spinel catalysts, CO oxidation, 147, 171
~-V-0 catalysts, selective oxidation of propane to propene, role of
magnesium vanadate phases, 148, 56
Magnesium acetate
as MgO precursor, effect on MgO surface properties and catalytic
activity in oxidative coupling of methane, 145, 300
Magnesium aluminate
—~Al,O, solid solutions, high-surface area, preparation and character-
ization, 148, 403
effects on MoS;- and WS,-based hydrotreating catalysts, HREM
analysis, 147, 123
Magnesium carbonate
effects on MgO surface properties and catalytic activity in oxidative
coupling of methane, 145, 300
Magnesium chloride
supported Ti catalyst, stereospecificity, effect of Al{C,Hjs); treatment,
147, 367
Magnesium hydroxide
effect on MgO surface properties and catatytic activity in oxidative
coupling of methane, 145, 300
Magnesium metavanadate
and magnesium pyrovanadate and orthovanadate, coexistence in V-
Mg-O catalysts, effect on selective oxidation of propane to pro-
pene, 148, 56
Magnesium nitrate
effect on MgO surface properties and catalytic activity in oxidative
coupling of methane, 145, 300
Magnesium orthovanadate
and magnesium pyrovanadate and metavanadate, coexistence in V-
Mg-O catalysts, effect on selective oxidation of propane to pro-
pene, 148, 56
Magnesium oxide
catalytic surfaces, oxidative coupling of methane, reaction steps,
transient studies, 146, 346
—Li—Mn catalysts, structural features: role in oxidative coupling of
methane, 147, 535
Li-promoted catalysts, methane reduction by NO, 146, 568
and Sm;0;/MgO and Sm,0s, catalytic surfaces, oxidative coupling of
methane, role of oxygen activation, transient studies, 150, 71
support of
Ba catalysts, methane oxidation, homolytic and heterolytic activa-
tion of methane in, site differentiation, 146, 613
[Irg(CO) 52~ catalysts, CO hydrogenation, 149, 317
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Li- catalysts, oxidative coupling of methane, effect of Cl ions, 147,
301
MoO; catalysts, molecular structure and reactivity for methanol
oxidation, 149, 268
Pd catalysts, methane decomposition, 147, 272
Pd particles, annealing under oxygen and hydrogen, high-resolu-
tion TEM study, 148, 534
Rh catalysts, CO/He reaction, subsequent CO chemisorption and
hydrogenation of surface carbon species: transient kinetic study,
147, 24
Ru, Ru-Co, Ru-Cr, and Ru-Mn carbonyl cluster-derived cata-
lysts, oxygenated compound formation for ethylene hydrofor-
mylation, 147, 578
surface
dehydroxylation by TPD, 146, 166
properties and catalytic activity in oxidative coupling of methane,
effects of precursors. 145, 300
Magnesium pyrovanadate
and magnesium metavanadate and orthovanadate, coexistence in V-
Mg-O catalysts, effect on selective oxidation of propane to pro-
pene, 148, 56
Magnetite
formation, effects of Al,O;- and SiO,-supported iron(11D)hydroxoace-
tate catalysts, 145, 364
Maleic anhydride
and butane, in selective CO oxidation over metal catalysts, 146, 277
and esters, vapor phase hydrogenation to y-butyrolactone. reaction
pathway, 150, 177
formation by n-butane oxidation on VPO catalysts
catalyst evolution under n-butane, butadiene, and furan oxidation
conditions, 14§, 267
kinetics of VPO catalysts compared to VPO reference phases, 145,
256
prepared from various precursors, P NMR spin echo mapping
study, 148, 395
Manganese
Cu/Mn/Ba/Cr catalysts, and Cu/Zn/Mg/Cr catalysts, vapor phase
hydrogenation of maleic anhydride and esters to y-butyrolact-
one, reaction pathway, 150, 177
Lag Sty 2MnO;. ;5 perovskites, propylene hydrogenation, 146, 583
~Li~MgO catalysts, structural features: role in oxidative coupling of
methane, 147, 535
~Ru, SiO,-, MgO-, and carbon-supported carbonyi cluster-derived
catalysts, oxygenated compound formation for ethylene hydro-
formylation, 147, 578
in ZrQ, based catalysts, effects on syngas conversion to isobutylene,
145, 126
~ZSM-5 zeolite, direct partial oxidation of methane, effects of metal
on higher hydrocarbon formation, 148, 134
Manganese acetate
and Mn nitrate, MnO,/ALO; catalysts prepared with, characteriza-
tion, 150, 94
Manganese molybdate
alkali-promoted catalysts, for oxidative coupling of methane, charac-
terization and kinetics, 147, 379
Manganese nitrate
and Mn acetate, MnQO,/Al,0; catalysts prepared with, characteriza-
tion, 150, 94
Manganese oxide
AlLO;-supported catalysts
ammonia and NO adsorption, catalyst surface characterization,
150, 105
characterization: effects of precursor and loading, 150, 94
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spinels
for selective gas phase reduction of nitrobenzene, analysis of active
sites, 149, 356
selective reduction of nitrobenzene to nitrosobenzene, role of sur-
face composition, 147, 294
Manganese oxides
for selective catalytic reduction of nitrobenzene 1o nitrosobenzene,
analysis, 149, 364
Mass spectrometry
and FTIR, in transient Kinetic studies of
CO chemisorption and hydrogenation of surface carbon species
after CO/He reaction on Rh/MgO catalyst, 147, 24
CO/H; reaction on Rh/Al;O; catalysts, 148, 224
secondary ion, see Secondary ion mass spectrometry
and in situ IR spectroscopy, in analysis of reactivity of NO and CO
adsorbed on SiO;-supported Ce—Rh, Rh, and oxidized Rh cata-
lysts, 148, 748
Mechanical mixtures
v-Al,Os, and MoS,/y-ALOs catalysts, hydrogen content and hydroge-
nation activity, 147, 476
Metal clusters
small fcc, general structure analysis based on site energy, 149, 223
Metal oxides
electrodes, with ceramic electrochemical reactor, NH; oxidation,
145, 187
Metals
dispersion in bimetallic Pt-Sn/Al,O, catalysts, measurements, 150,
135
doped, role in catalytic reduction of NO, over Ce-ZSM-5 zeolites in
presence of oxygen, 150, 9
Metal sites
in Ni/NaX zeolites, cyclopropane reactions, 148, 100
Metal-support interactions
effects on
intramolecular selectivity during acetophenone hydrogenation over
Pt catalysts, 147, 370
Ru dispersion on Ru/TiO; catalysts, 149, 142
strong, see Strong metal-support interactions
triosmivm clusters on partially hydroxylated y-ALO; and SiO,,
model, 149, 159
Metal wool structures
formation on Au-covered Pt catalysts during NH. oxidation, 149,
23
Metathesis
methyl oleate on borated AlLO;-supported Re,O- catalysts, nature
and formation of active sites, 145, 416
olefins, Re/y-Al,O; catalysts for, surface acidity of pure and modified
aluminas in, 'H MAS NMR analysis and role in 1.5-cycloocta-
diene ethenolysis, 150, 46
Methane
catalytic oxidation to syngas in fluidized bed reactors, 146, |1
combustion over ACoQ; perovskites (4 = Gd,La,Nd.Pr), effects of
A-site cation, 146, 268
decomposition over supported Pd catalysts, 147, 272
direct oxidation to syngas, monolith-supported metals for, compari-
son, 146, 1
direct partial oxidation over metal-containing ZSM-5 zeolites, effects
of metals on higher hydrocarbon formation, 148, 134
formation by methyl species hydrogenation on Ni(111) surfaces with
coadsorpted methyl iodide and hydrogen, analysis, 147, 598
homolytic and heterolytic activation over Ba/MgO catalysts, site dif-
ferentiation, 146, 613
oxidation over Pd/ALO; and Pd/ZrQ, catalysts, kinetics, 146, 537
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oxidative coupling on
alkali-promoted molybdate catalysts, characterization and kinet-
ics, 147, 379
La,0,/Ca0 catalysts, role of adsorbed oxygen species, 145, 384
Li*-doped TiO, catalysts, CO, reaction pathways in, steady-state
tracing kinetic analysis, 148, 639
Li*/MgO catalysts, effect of Cl ions, 147, 301
Li-Mn-MgO catalysts, role of catalyst structure, 147, 535
Ln,0;-Bi,0; catalysts, estimate of catalyst basicity by diffuse re-
flectance UV-vis spectroscopy, 148, 399
MgO
Sm,0;, and S12,03/MgO catalytic surfaces, role of oxygen acti-
vation, transient studies, 150, 71
and Sm;0; catalytic surfaces, reaction steps, transient studies,
146, 346
surface properties and catalytic activity in, effects of precursors,
145, 300
stable Ni-containing catalysts, 145, 402
oxidative methylation of acetonitrile, associated acrylonitrile forma-
tion, synergistic effects of superbasic catalysts, 145, 390
partial oxidation
to CO and hydrogen with molecular oxygen and N;O over hy-
droxyapatite catalysts, 148, 323
to formaldehyde with O, on V,0s/Si0;, M00,/Si0;,, and commer-
cial bare SiO, catalysts, 148, 514
on V205/A1203 and V205/SIOQ catalysts
effects of vanadium species and dispersion, 148, 388
TPR characterization of vanadium species, 148, 369
and on unsupported V,0s, role of oxygen, 148, 378
reduction of NO over Li-promoted MgQ catalysts, 146, 568
selective oxidation on Mo/SiO; catalysts, effect of alkali metal cat-
ions, 146, 204
selective reduction of
NO over Ga catalysts, 145, 1
NO, on Co-ferrierites
catalyst characterization, 150, 388
reaction and kinetic studies, 150, 376
Methanol
conversion to gasoline over H-ZSM-5 zeolites, distinction between
CH,-type and CH,-type species as chain-extending intermediates
in, 147, 358
decomposition on Cu/SiO; catalysts, IR spectroscopic study, 150,
81
effects on
alcohol synthesis over CuZnCr catalyst, 147, 88
oxyfunctionalization of n-hexane by H,0, on TS-2 catalysts, ki-
netic study, 148, 540
and ethene, formation of hydrocarbons over SAPO-34, reaction
mechanism, isotopic labeling studies, 149, 458
formation by CO, hydrogenation on Pd/CeO, catalysts, promotive
effect of strong metal-support interactions, 150, 217
hydrogenation on Ni/ALO; and Ni/SiO, catalysts, 147, 72
interaction with clean and K-doped Pd/SiO; catalysts, FTIR study,
146, 22
and methoxy, adsorbed on Ni/Al,O; catalysts, hydrogen exchange
with, 150, 301
and other O-compounds, conversion to hydrocarbons over 8 zeolites,
147, 177
oxidation on
Mo0,/SiO; catalysts, structure-selectivity properties for, role of
preparation methods, 150, 407
supported MoQ; catalysts, reactivity, 149, 268
V,04/TiO, catalysts, structure and reactivity of surface vanadium
oxide phase, effects of additives, 146, 335
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partial oxidation over supported vanadium oxide catalysts, surface
reactivity in, 146, 323
selective a-monomethylation of phenylacetonitrile over alkali-ex-
changed faujasites, 145, 166
selective oxidation on Mo/SiQ; catalysts, effect of alkali metal cat-
ions, 146, 204
and silicon, reaction on copper(l) chloride catalysts, methoxysilane
formation, 145, 537
Methoxy groups
hydrogenation on Ni/Al;O; and Ni/SiO, catalysts, 147, 72
and methanol, adsorbed on Ni/AlLO; catalysts, hydrogen exchange
with, 150, 301
Methylamine
intermolecular cyclization to N-methylpiperazine over H-ZSM-5 zeo-
lites, 147, 349
synthesis over H-ZSM-5 zeolites and H-mordenite: microcalorimet-
ric and IR spectroscopic studies of adsorbed species, 146, 257
Methylation
oxidative, see Oxidative methylation
shape selective, toluene over H-ZSM-5, role of xylene isomerization,
147, 199
4-Methyl-benzaldehyde
liquid-phase hydrogenation on highly porous Pd-TiO, aerogels, 148,
625
Methyl tert-butyl ether
synthesis on partially alkali-exchanged HY zeolites, 148, 157
Methylchlorosilanes
direct formation on CusSi alloy surfaces, effects of Zn and Sn pro-
moters, 147, 101
3-Methylcrotonaldehyde, see Senecialdehyde
Methylcyclohexane
dehydrogenation, and H; TPD, in monitoring of Pt/a-Al,O; particle
reconstruction, 145, 409
—n-octane mixtures, conversion on Pt/SiO, and P/ALO,; catalysts,
deuterium tracer study, 147, 38
Methylcyclopentane
conversion on non-acidic Pd/Y zeolite catalysts prepared from or-
ganopalladium precursors, 149, 92
Methylene
insertion, role in alkyl chain propagation on Cu(100), 147, 250
2-Methylhexane
cracking on USHY zeolite, mechanism, effect of reaction tempera-
ture, 148, 595
Methyl iodide
coadsorbed with hydrogen on Ni(111) surfaces, thermal reactions on,
analysis: hydrogenation of methyl species to methane, 147, 598
Methyl oleate
metathesis on borated ALO;-supported Re,0, catalysts, nature and
formation of active sites, 145, 416
2-Methylpentane
isomerization on Pt/Al,O; catalysts, effects of microwave electro-
magnetic field, 148, 281
and 3-methylpentane, cracking on USHY zeolite, kinetics and mech-
anism, comparison, 146, 594
protolysis over USHY zeolite, 150, 1
3-Methylpentane
and 2-methylpentane, cracking on USHY zeolite, kinetics and mech-
anism, comparison, 146, 594
protolysis over USHY zeolite, 150, 1
N-Methylpiperazine
formation by intermolecular cyclization of diethanolamine and
methylamine over H-ZSM-5 zeolites, 147, 349
2-Methylpropene
amination over proton-exchanged ZSM-5 zeolites, 146, 249
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Methyl pyruvate
enantioselective hydrogenation on alkaloid-modified Ir/CaCO; and
Ir/Si0, catalysts, 150, 321
Microcalorimetric analysis
acidity in dealuminated faujasites, 148, 213
adsorbed species during methylamine synthesis over H-ZSM-5 zeo-
lites and H-mordenites, 146, 257
CO and hydrogen adsorption on SiO;- and zeolite-supported Pt cata-
lysts, 148, 198
isobutane dehydrogenation over Pt/SiO, and Pt-Sn/SiO, catalysts,
148, 771
L zeolite- and SiO,- supported Pt catalysts for n-hexane conversion,
150, 234
Microstructure
coprecipitated Ni—Al,O; catalysts, analysis, 146, 601
pumice-supported Pd catalysts, analysis, 150, 117
Rh and Rh-Ce supported catalysts, effects on CO reaction with NO,
148, 22
Ti-Si mixed oxide catalysts, relationship to surface acidity, 149, 117
Modeis
molecular level, thiophene hydrodesulfurization on MoS;/Al,O; cata-
lysts, 148, 288
pulsed gas transport effects in TAP reactors, 148, 683
rim-edge, structure~function relationships in MoS; catalysts, 149,
414
statistical-mechanical, with cluster site energies, surface segregation
in bimetallic clusters, 148, 575
Molecular sieves
BeAPO-5, MgAPO-5, and SAPO-5, Brgnsted site acidity, C NMR
analysis, 148, 779
MAPO-36, structural stability and surface, acidic, and catalytic prop-
erties, effects of Mg/P ratios and thermal and hydrothermal
treatments, 146, 62
MEL, metallo-titanium silicate analogs, synthesis, catalytic proper-
ties, and characterization, 145, 73
SAPQO-5, thermal stability, acidity, catalytic properties, and deactiva-
tion behavior, effects of Si content, acid treatment, and Na ex-
change, 149, |
SAPO-34, hydrocarbon formation from methanol and ethene, reac-
tion mechanism, isotopic labeling studies, 149, 458
support of Rh catalysts, aniline oxidative carbonylation, activity and
selectivity, 145, 204
Molybdenum
Al;O;-supported catalysts, sulfur exchange studies, 145, 216
v-Al,0s-supported catalysts, temperature-reduced, oxidation and co-
ordination states of Mo cations in, spectroscopic analysis, 146,
306
—Co, AlLOs-supported catalysts
Ni deposits on, interaction with catalytic metals, 147, 429
presulfided with alkyl polysulfides, catalytic properties: compari-
son with conventional sulfiding, 145, 429
CoMoS, Al,Os-supported type I and Al;Os-, SiO;-, and carbon-sup-
ported type II phases, structural differences, XAFS, MES, and
XPS analysis, 146, 375
Mg-Mo-O catalysts and zeolites, butane aromatization and coupled
oxidative dehydrogenation, 145, 65
Mo¥", deposition mechanism: molybdenum-oxo species deposited
on AlOs;, 147, 57
—Ni
y-Al,0;-supported catalysts
pyridine and thiophene hydrodenitrogenation, role of Ni and ef-
fects of gas phase sulfur compounds, 148, 181
sulfided, deactivation during hydrodeoxygenation, effects of wa-
ter, 146, 281

471

coal-liquid hydrotreatment catalyst, A},O;-supported, deactivation
by site suppression and pore choking, 145, 16
and Ni-Mo, Al,Os-supported catalysts, dibenzothiophene hydrode-
sulfurization, 8 tracer study, 149, 171
optimum composition in sulfided Ni-Mo hydrodesulfurization cata-
lysts, effect of carbon support, 147, 355
—~-Pd, Al;O;/W-supported catalysts, interaction with nitrogen, field
emission microscopy study, 145, 501
promoted Raney nickel catalysts, glucose hydrogenation, 146, 93
—Pt, SiO;-supported catalysts, surface composition, effects of aro-
matic hydrocarbon reactions, kinetic study, 148, 550
-Rh
ALO;- and SiO;-supported catalysts derived from CpRhMo-
(CO);(PPh;),, CO hydrogenation, site isolation, 146, 591
ZrOp-supported catalysts, CO hydrogenation, elementary steps,
146, 422
role on Fe,0,/SO, and ferrihydrite catalyst surface, 148, 194
SiO;-supported catalysts, alkali metal-doped, effects on structure and
selective methane and methanol oxidation, 146, 204
Molybdenum disulfide
Al,Os-supported catalysts
reduction behavior and subsequent detection of surface hydrogen,
148, 149
thiophene hydrodesulfurization, molecular level modeling, 148,
288
v-Al,O;-supported catalysts, mechanical mixtures with y-Al,O;, hy-
drogen content and hydrogenation activity, 147, 476
based hydrotreating catalysts, morphology, HREM analysis, 147, 123
—Co, unsupported catalysts, thiophene hydrodesulfurization, role of
Co, 147, 515
Molybdenum nitride
y-AlOs-supported hydrodenitrogenation catalysts, structure and
function, 146, 193
catalysts, structural properties, effects of synthesis factors, 146, 218
high surface area, temperature programmed synthesis
in N, and H, mixtures, 145, 344
and molybdenum oxides, topotactic, catalytic NH; decomposition,
effect on temperature programmed y-Mo;N synthesis, 145, 335
y-Molybdenum nitride
high surface area, temperature-programmed synthesis, effect of cata-
lytic NH, decomposition by topotactic oxides and nitrides, 146,
33§
Molybdenum oxides
Al,Os-supported catalysts, low temperature CO chemisorption, 148,
392
and moiybdenum nitrides, topotactic, NH; decomposition, effect on
temperature programmed y-Mo,;N synthesis, 145, 335
oxide-supported catalysts, methanol oxidation, molecular structure
and reactivity, 149, 268
Molybdenum-oxo species
deposition on Al O, by adsorption: mechanism of Mo™! deposition,
147, 57
Molybdenum sulfide
unsupported catalysts, dibenzothiophene hydrogenation, selectivity,
effect of structure: rim-edge model, 149, 414
Molybdenum trioxide
v-AlLO;-supported catalysts, K-promoted, K—Mo interaction, effects
on alcohol synthesis from syngas, 146, 144
Si0,~ALO;-supported catalysts, TPR and XRD characterization,
147, 417
SiO;-supported catalysts
methanol oxidation, structure-selectivity properties for, role of
preparation methods, 150, 407
partial methane oxidation to formaidehyde with O,, 148, 514
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TiO;-supported catalysts
alkaline cation-doped, surface nucleophilicity, FTIR study, 14§,
239
pyridine adsorption, surface acidity during, FTIR assessment, 146,
415
structure, changes induced by Na-doping, 147, 465
12-Molybdophosphoric acid
ammonium/potassium salts, thermal decomposition, and effect on
catalytic performance in isobutyric acid oxidehydrogenation,
146, 491
high-pressure propene oligomerization, 147, 441
Monoaldehydes
formation by selective reductive dimerizations of aldehydes over Rh
catalysts under syngas, 147, 107
Monochloroacetic acid, see Chloroacetic acid
Monolayers
Si0, on Al O, catalysts, structure, analysis by IR spectroscopy and
BSi magic angle spinning NMR, 148, 341
Monoliths
Pd and Rh coated, olefin production by oxidative dehydrogenation of
propane and butane at short contact times, 149, 127
a-Monomethylation
selective, phenylacetonitrile with dimethyl carbonate or methanol
over alkali-exchanged faujasites, 145, 166
Montmorillonite
Al-pillared
Brgnsted acidity of, IR study, 147, 223
transformation of m-xylene, 145, 79
Mordenites
Cu-exchanged, vapor-phase substitution of chlorobenzene with NH,,
148, 68
H
Bronsted site acidity, “C NMR analysis, 148, 779
dealuminated, n-pentane and o-xylene isomerization, role of Lewis
acidity, 150, 421
effect on n-propyltoluene formation in C; alkylation of toluene,
146, 523
methylamine synthesis, analysis: microcalorimetric and IR spec-
troscopic studies of adsorbed species, 146, 257
selective toluene para-chlorination, analysis, 147, 360
support of Ga catalysts, in selective reduction of NO with methane,
145, 1
HM, n-hexane cracking, hydrogen transfer steps during, propene, n-
butene, and isobutene reactivity in, 147, 494
—-Pt catalysts, n-hexane isomerization, X-ray adsorption spectro-
scopic and chemical probe characterization, 149, 211
support of TiO, catalysts, in photodegradation of gaseous pyridine,
149, 189
vapor-phase condensation of formaldehyde and acetaldehyde to acro-
lein, 147, 133
Morphology
MoS,- and WS;-based hydrotreating catalysts, HREM analysis, 147,
123
and structure, V,0s-promoted Rh/SiO; catalysts, 149, 100
V,0,-Ti0O, aerogels for selective reduction of NO by NH;, 149, 326
Mossbauer emission spectroscopy
isobutane dehydrogenation over Pt/Si0O, and Pt-Sn/SiO; catalysts,
148, 771
structural differences in CoMoS, Al Os-supported type I and ALO;-,
SiOy, and carbon-supported type Il phases, 146, 375
Multicomponent catalysts
obtained from reduction of spinel-type precursor, in vapor phase hy-
drogenation of maleic anhydride and esters to y-butyrolactone,
reaction pathway, 150, 177
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Multimetallic catalysts
for hydroisomerization, preparation, 146, 608

Naphthalene
oxyiodination over KX zeolites, 147, 186
selective isopropylation, zeolites for, computer-assisted screening,
147, 231
Naproxen
asymmetric synthesis, catalysis by supported aqueous-phase Ru-
BINAP-SO;Na, 148, 1
Neodymium
NdCoO; perovskite, methane combustion on, effects of Nd-site cat-
ion, 146, 268
Neopentane
reaction in excess H, on model bimetallic catalysts prepared by depo-
sition of Pt on Re foil and vice versa, 150, 186
Nickel
activated-charcoal-supported catalysts, effect of thermal treatments,
145, 276
—Al,O; coprecipitated catalysts, microstructures, 146, 601
Al Os-supported catalysts
cyclopentane hydrogenolysis and coke deposition, effects of potas-
sium promotion and role of water, 145, 437
methanol and methoxy adsorbed on, hydrogen exchange with, 150,
301
organic oxygenate hydrogenation, 147, 72
v-AlOs-supported catalyst, isobutane dehydrogenation, 146, 40
-B, and Ni-P, ultrafine amorphous alloy powders, thermal stability
and catalysis, comparative analysis, 150, 434
—Cu, SiO;-supported catalysts, CO disproportionation, 147, 525
deposits on CoMo/AlLO; catalysts, interaction with catalytic metals,
147, 429
effects on MoS;- and WS,-based hydrotreating catalysts, HREM
analysis, 147, 123
—-K-Ca stable catalysts, in oxidative coupling of methane, 145, 402
-Mo
vy-AlLOsy-supported catalysts
pyridine and thiophene hydrodenitrogenation, role of Ni and ef-
fects of gas phase sulfur compounds, 148, 181
sulfided, deactivation during hydrodeoxygenation, effects of wa-
ter, 146, 281
coal-liquid hydrotreatment catalyst, Al,Os-supported, deactivation
by site suppression and pore choking, 145, 16
and Ni-Mo, ALO;-supported catalysts, dibenzothiophene hydrode-
sulfurization, 'S tracer study, 149, 171
Ni(111) surface, with coadsorbed methyl iodide and hydrogen, ther-
mal reactions on, analysis: hydrogenation of methyl species to
methane, 147, 598
optimum composition in sulfided Ni-Mo hydrodesulfurization cata-
lysts, effect of carbon support, 147, 355
and other metals, monolith-supported, in direct oxidation of methane
to syngas, comparison, 146, 1|
—Pd alloy particles on carbon substrates in presence and absence of
oxygen, processes catalyzed by, in siru TEM analysis, 149,
474
Pd Nig and Pd;Nigs alloys, 1,3-butadiene hydrogenation, Pd surface
segregation and reactivity, 149, 404
SiO,-supported catalysts
CO disproportionation, 147, 525
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CO hydrogenation, kinetics and modeling of low temperature sin-
tering process, 148, 9
2-ethylhexenal hydrogenation
carbonaceous residues formed during, TPD characterization,
147, 82
free surface area after, determination by CO adsorption and H,/
D, reaction, 146, 34
organic oxygenate hydrogenation, 147, 72
~ZSM-5 zeolite, direct partial oxidation of methane, effects of metal
on higher hydrocarbon formation, 148, 134
Nickel monoxide
formation in Pd—Ni alloys, effects on reactions of carbon support. in
situ TEM study, 149, 474
and NiO-WO; and WO,, Al,Os-supported oxidic and sulfidic cata-
lysts, characterization by TPR, 146, 437
Nickel sulfide
zeolite Y-supported catalysts, preparation, characterization, and hy-
drodesulfurization activity, 150, 155
Niobium pentoxide
as additive in V,0/TiO, catalysts, effects on structure and reactivity
of surface vanadium oxide phase, 146, 335
aerogels-containing. acidic properties, characterization with [*Q]
ethanol dehydration, 146, 317
support of vanadium oxide catalysts, surface reactivity, partial meth-
anol oxidation, 146, 323
surface acid sites, energy distribution during NH; adsorption, evalua-
tion, 150, 274
V,0s-TiO, aerogels doped with, effects on catalyst structure and
activity, 150, 284
Nitration
vapor-phase, aromatics, by dinitrogen tetroxide over solid acids, ki-
netics and mechanism, 147, 163
Nitric oxide
adsorption on MgO,/Al,O; catalysts, surface characterization, 150,
105
and CO
adsorbed on SiOp-supported Ce-Rh, Rh, and oxidized Rh cata-
lysts, reactivity, in siru IR and mass spectroscopic analysis, 148,
748
adsorption on Pd—Ag and Pd-Cr bimetallic catalysts: X-ray diffrac-
tion, FTIR, and thermoreaction, 148, 47
reaction on
Pt,;Rhy alloy catalysts in 10-Torr pressure range, activity and
selectivity, 146, 394
Rh/AlLO; catalysts, mechanistic role of intermediate N,O and
CO reaction, 148, 697
supported Rh and Rh-Ce catalysts, effects of microstructure,
148, 22
-CO-0, three-component model for heterogeneous catalysis, kinetic
phase transitions, 147, 96
reaction with
ammonia over V;0/TiO; de-NO,ing catalysts, temperature pro-
grammed reaction study, 147, 241
H, on Rh-5n/8i0, catalysts active for, characterization by EX-
AFS, FTIR, and TEM, 149, 70
reduction by
CO on
Cu/Ti0, catalysts, 146, 449
Rh/Al,O, catalysts, effects of Rh dispersion, 146, 136
methane on Li-promoted MgO catalysts, 146, 568
selective reduction by
ammonia on
Cr,05 and «-Cr;0; catalysts in presence and absence of oxygen,
*N labeling studies, 149, 11
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Cr,0,/TiO; catalysts, catalytic behavior and morphological prop-
erties, 145, 141
CrO,/TiO, catalysts, nature of active sites, 146, 545
Cu?*-exchanged zeolites, kinetics, 148, 427
V,0s catalysts, isotopic labeling studies, 149, 390
V,05-TiO, aerogels, catalyst activity, preparation, and morpho-
logical properties, 149, 326
V,05-TiO, aerogels, catalyst structure and activity, effect of
niobia doping, 150, 284
V,05/Ti0; aerogels, in siru diffuse reflectance FTIR study, 147, 5
hydrocarbons on ZSM-5 zeolites, 149, 229
methane on
Co-ferrierites, catalyst characterization, 150, 388
Co-ferrierites, reaction and kinetic studies, 150, 376
Ga catalysts, 145, 1
Nitrobenzene
and reaction products, adsorption on unsupported and SiO,-sup-
ported Co,0, catalysts, IR spectroscopic study, 149, 307
selective reduction to nitrosobenzene on
Co0,0, and Mn,0, spinels
analysis of active sites, 149, 356
role of surface composition, 147, 294
MnO, catalysts, analysis, 149, 364
Nitrocyclohexane
adsorption on unsupported and SiO,-supported Co;0, catalysts, IR
spectroscopic study, 149, 307
Nitrogen
chemisorption on iron ammonia synthesis catalysts, TPA and TPD
studies, 150, 345
-H,; mixtures, synthesis of high surface area y-Mo,N, 145, 344
interaction with Mo—Pd bimetallic system deposited on ALO;/W,
field emission microscopy study, 145, 501
and O,, production of nitrogen oxides from catalytic reaction on Pt
and Ni surfaces, spectroscopic analysis, 146, 56
Nitrogen dioxide
—ammonia, interaction on V,0+/TiO, catalyst, 145, 96
Nitrogen oxides
catalytic reduction by propene over Ce-ZSM-5 zeolites in presence of
oxygen: mechanistic study of role of oxygen and doped metals,
150. 9
production from nitrogen and O, on Pt and Ni surfaces, spectroscopic
analysis, 146, 56
Nitrosobenzene
formation by selective reduction of nitrobenzene on
Co;0, and Mn;0y spinels
analysis of active sites, 149, 356
role of surface composition, 147, 294
MnO, catalysts, analysis, 149, 364
Nitrous oxide
and CO, mechanistic role in NO and CO reaction on Rh/AlLO, cata-
lysts, 148, 697
and molecular oxygen, in partial oxidation of methane to CO and
hydrogen over hydroxyapatite catalysts, 148, 323
reduction by CO over Pt/Al,O; catalysts
forced composition cycling analysis, 149, 278
steady-state multiplicity, 146, S]1
NMR, see Nuclear magnetic resonance
Nonacidic catalysts
platinum-in-zeolite, preparation: chemical vapor deposition of pla-
tinum hexafluoroacetylacetonate inside KL zeolites, 14§,
377
Nuclear magnetic resonance
in analysis of orthophosphoric acid and ultrastable zeolite Y interac-
tions, 148, 27
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ue
acetone adsorbed on zeolites, in analysis of Brgnsted site acidity,
148, 779
acetone in dealuminated faujasites, as probe for nonframework
Al,O4, 150, 221
CO adsorption on L zeolite- and SiO,-supported Pt catalysts, 150,
225
L zeolite- and SiO;-supported Pt catalysts for n-hexane conver-
sion, 150, 234
'H
magic angle spinning
y-Al,0; and modified y-Al;Os, 148, 76
modified and pure Re/y-Al,O, metathesis catalysts: measure-
ment of alumina surface acidity, 150, 46
in situ, hydrogen interaction with Ru/SiO, catalysts, 147, 455
np
spin echo mapping of
activated VPO catalysts and precursors, 148, 395
VPO catalyst reference phases, 145, 251
trimethylphosphine, surface acidity measurement: application to
vapor deposited Si0; on Al,O; monolayer catalysts, 145, 10
Z'Jsi
magic angle sample spinning, silicalite-1 ZSM-5 zeolite, resolution
enhancement, 147, 364
magic angle spinning, structure of SiO; on Al,O, monolayer cata-
lysts, 148, 341
zeolite beta and tschernichite, comparison, 148, 91
SV, V,05~TiO, aerogels, structural characterization, 149, 344
%X e, in analysis of Ir cluster formation on NaY zeolites by cation
exchange, 149, 61
Nucleophilicity
surface, alkaline cation-doped TiO; and MoO;/TiO;, catalysts, FTIR
study, 145, 239

Octadecyltrichlorosilane
treated H-ZSM-5 zeolites, promotion of hydrolysis of water-insoluble
esters at toluene—water interface, 148, 493
Octane
aromatization over Pt/SiO, and Pt/silicalite catalysts, role of support
in Cg aromatic distribution, 146, 579
reforming on Pt/y-Al,O; and Pt-Re/y-Al,O; catalysts, TEM and EDX
analysis, 148, 478
Olefins
production by oxidative dehydrogenation of propane and butane over
Pd and Rh monoliths at short contact times, 149, 127
readsorption, in Fischer-Tropsch synthesis over Ru/TiO, catalyst,
effects on dynamics of elementary processes, 146, 237
space velocity, effect on continuous alkylation of isobutane with 2-
butene on superacid sulfated ZrO, catalysts, 149, 52
Oligomerization
cyclopropane and ethylene on SO -modified ZrQ,, effect of acidic
properties, 150, 143
high-pressure, propene over heteropoly acids, 147, 441
propyne over ion-exchanged Cu/SiO, catalysts, 148, 125
Organopalladium
precursors, non-acidic Pd/Y zeolite catalysts prepared with, methyl-
cyclopentane conversion, 149, 92
Orthophosphoric acid, see Phosphoric acid
Oscillations
kinetic, during acetylene hydrogenation over Pt/Al,O; and Pd/AlLO;
catalysts in presence of CO, 146, 586

Oxidation

acetone in photocatalytic monolith reactor, 149, §1
alcohols with H,0,, titanium silicalite-1-catalyzed, 146, 476
alkanes and alkenes over Ti0O,-SiO; and TS-1 catalysts, comparison,
149, 195
ammonia
on Au-covered Pt catalysts, catalytic etching of surface and forma-
tion of metal wool structure during, 149, 23
in ceramic electrochemical reactor with metal oxide electrodes,
145, 187
over V,0s catalysts, mechanism, N and "*O tracer studies, 149,
375
associated decomposition of dimethyl methylphosphonate over Cu-
substituted hydroxyapatite, 145, 223
butane
to maleic anhydride on VPO catalysts
analysis, 145, 256
mechanism: catalyst evolution under n-butane, butadiene, and
furan oxidation conditions, 14§, 267
on V,0s/Si0, catalysts, effect of Cs modification, 148, 587
on VPO catalysts prepared from various precursors, *'P NMR spin
echo mapping study, 148, 395
carbon by Pd—Ni alloy particles, dependence on alloy composition, in
situ TEM study, 149, 474
CO on
Al- and Mg-substituted CuCr,0; spinel catalysts, 147, 171
Cu catalysts, effects of oxygen vacancy of Y-stabilized ZrO, sup-
port, 147, 322
Cu/Rh(100) catalysts, kinetics, 148, 508
Lay 4Sro,CrO;-s and Pt/ALLO; catalysts, kinetics, 147, 594
metallic Cu, Cu(l) oxide, and Cu(ll) oxide, surface science and
kinetic study, 147, 567
MFI-type ferrisilicate, reaction mechanism, isotopic tracer analy-
sis: catalytic properties of Fe* framework, 146, 468
Pt-g8"Al,0, catalysts, effect of Na promotion via NEMCA, 146,
292
Pt—CaF, catalysts, effect of fluorite promotion via NEMCA, 149,
238
Pt field emitter tip, reactive phase diagram of oscillations during,
determination by field electron microscopy, 149, 292
supported Rh catalysts, kinetic parameters, effects of altervalent
cation doping of TiO,, 145, 491
dimethyl methylphosphonate over Pt/Al,O,, 146, 370; erratum, 148,
787
direct
L-sorbose to 2-keto-L-gulonic acid with molecular oxygen on Pt-
and Pd-based catalysts, 150, 199
methane to syngas on monolith-supported metals, comparison,
146, 1
liquid-phase, hexadecane over Fe-Al cluster catalysts prepared by
alkoxy synthesis, 148, 113
methane
over Ba/MgO catalysts, homolytic and heterolytic methane activa-
tion in, site differentiation, 146, 613
over Pd/ALQ; and Pd/ZrO, catalysts, kinetics, 146, 537
to syngas in fluidized bed reactors, 146, 11
methano! over
Mo0O;/Si0, catalysts, structure—selectivity properties for, role of
preparation methods, 150, 407
supported MoO, catalysts, reactivity, 149, 268
V,04/Ti0, catalysts, structure and reactivity of surface vanadium
oxide phase, effects of additives, 146, 335
monoaldehydes to nor-ketones after selective reductive dimeriza-
tions of aldehydes over Rh catalysts under syngas, 147, 107
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partial
ethylene on silver foils, effects of catalyst modification by
oxygen, 150, 262
reaction medium, 150, 268
methane
to CO and hydrogen with molecular oxygen and N,O over hy-
droxyapatite catalysts, 148, 323
to formaldehyde with O; on V,04/Si0;, M00,/Si0O,, and com-
mercial bare SiO, catalysts, 148, 514
over metal-containing ZSM-5 zeolites, effects of metals on
higher hydrocarbon formation, 148, 134
over V;05/AL0; and V,04/8i0; catalysts, effects of vanadium
species and dispersion, 148, 388
over V,04/Al,0; and V,0./Si0, catalysts, TPR characterization
of vanadium species, 148, 369
over V,05/Al,0;, V,04/Si0;, and V,0s catalysts, role of oxygen,
148, 378
methanol over supported vanadium oxide catalysts, surface reac-
tivity in, 146, 323
phenol on La,_Eu,CuQ,,; catalysts, 145, 194
Rh surfaces at ambient pressures, surface-enhanced Raman and X-
ray photoelectron spectroscopic analysis, 150, 56
selective
alkenes and alkanes over T-beta zeolites, catalytic activity, 145,
151
CO over Pt and Pd catalysts in presence of butane and maleic
anhydride, 146, 277
methane and methanol on Mo/SiO; catalysts, effect of alkali metal
cations, 146, 204
propane to propene on V-Mg-O catalysts, role of magnesium
vanadate phases, 148, 56
SO,, catalyst model system, conductivity and phase diagram:
M.S,0,-V,0¢ (M = 80% K + 20% Na), 145, 312
Oxidation catalysts
active, Co oxides on a-AlLO; catalysts as models, PTRF-EXAFS
study, 145, 159
Oxidation state
and coordination state, Mo cations in reduced Mo/y-Al,O; catalysts,
spectroscopic analysis, 146, 306
Cr0,/TiO, catalysts, spectroscopic analysis, 145, 464
Oxidative coupling
methane over
alkali-promoted molybdate catalysts, characterization and kinet-
ics, 147, 379
La,0,/Ca0 catalyst, role of adsorbed oxygen species, 145, 384
Li*-doped TiO; catalysts, CO, reaction pathways in, steady-state
tracing kinetic analysis, 148, 639
Li*/MgO catalysts, effect of Cl ions, 147, 301
Li-Mn-MgO catalysts, role of catalyst structure, 147, 535
Ln,0;-Bi,0; catalysts, estimate of catalyst basicity by diffuse re-
fiectance UV -vis spectroscopy, 148, 399
MgO catalysts
effects of precursors used in catalyst preparation, 145, 300
and Sm,0, catalysts, reaction steps, transient studies, 146,
346
and Sm,0; and Sm,03/MgO catalysts, role of oxygen activation,
transient studies, 150, 71
stable Ni-containing catalysts, 145, 402
Oxidative dehydrogenation
alkanes on MFI-type ferrisilicates, catalytic properties of framework
Fe+, 150, 439
butane
on Mg—-Mo-O catalyst, coupled to aromatization by zeolites, 145,
65
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and propane over Pd and Rh monoliths at short contact times, for
olefin production, 149, 127
I-butene on Fe-containing bismuth molybdovanadate catalysts:
structural, surface, and catalytic properties, 146, 126
propane on VO,/y-Al,O, catalysts, 145, 318
Oxidative destruction
chlorofluorocarbons CFC11 and CFC12 on Cr-Y and H-Y zeolites,
catalyst characterization, 148, 524
Oxidative methylation
acetonitrile with methane, selective acrylonitrile formation, synergis-
tic effects of superbasic catalysts, 145, 390
Oxidehydrogenation
isobutyric acid over ammonium/potassium salts of 12-molybdophos-
phoric acid, catalytic thermal decomposition in, mechanism and
effect, 146, 491
Oxides
K/Ca/Ni, stable K/Ca/Ni catalysts based on, for oxidative coupling
of methane, 145, 402
Lag gSry ,CrO;_5, CO oxidation, kinetics, comparison with Pt/Al,O
catalysts, 147, 594
Lag §Srq2MO;_;5, perovskites (M = Cr,Mn,Fe,Co,Y), propylene hy-
drogenation, 146, 583
Mg(ADO, support of Pt and Pd catalysts, Cy hydrocarbon reforming
on, TAP reactor analysis, 147, 552
Mg-Mo-O catalysts, and zeolites, butane aromatization and coupled
oxidative dehydrogenation, 145, 65
Sb-V-0 catalysts, propane ammoxidation, 148, 501
Oxyfunctionalization
n-hexane by H,0, on TS-2 catalysts, co-solvent effects, kinetic study,
148, 540
Oxygen
activation, role in oxidative coupling of methane over MgQ, Sm-0;,
and Sm;0;/MgO catalytic surfaces, transient studies, 150, 71
active species on La;0,/CaO catalyst surface, and role in oxidative
coupling of methane, 145, 384
adsorbed species of Li*-doped TiO, catalysts, and lattice species,
reaction of C,H, and C;H, with, transient kinetics, 147, 279
annealing of Pd particles on MgO under, high-resolution TEM study,
148, 534
and carbon, reaction pathways to CO, formation in oxidative cou-
pling of methane over Li*-doped TiO, catalysts, steady-state
tracing kinetic analysis, 148, 639
catalytic reduction of NO, by propene over Ce-ZSM-5 zeolites in
presence of, mechanistic study, 150, 9
chemisorption on
Ag and Pt catalysts supported on solid electrolyte, thermodynam-
ics and kinetics, analysis by potential-programmed reduction,
148, 240
molybdenum nitride/y-Al,O; hydrodenitrogenation catalysts, 146,
193
effects on processes catalyzed by Pd-Ni alloy particles on carbon
substrates, in situ TEM study, 149, 474
exchange over V,0s catalysts, mechanism, *N and '¥O tracer studies,
149, 375
-hydrogen titrations
chemisorptive, in method for metal dispersion measurements in
Pt-Sn/Al,O, catalysts, 150, 135
in measurement of Pd dispersion on supported catalysts, 149,
486
modification of silver foils for catalysis of partial ethylene oxidation,
150, 262
molecular
in direct oxidation of L-sorbose to 2-keto-L-gulonic acid on Pt- and
Pd-based catalysts, 150, 199
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and N,O, in partial oxidation of methane to CO and hydrogen over
hydroxyapatite catalysts, 148, 323
and nitrogen, production of nitrogen oxides from catalytic reaction on
Pt and Ni surfaces, spectroscopic analysis, 146, 56
~NO-CO three-component model for heterogeneous catalysis, ki-
netic phase transitions, 147, 96
partial oxidation of methane to formaldehyde on V,0:/Si0,, MoOs/
Si0,, and commercial bare SiO, catalysts, 148, 514
preabsorbed atoms, on Rh(111) surface, acetate forming reactions,
145, 37
role in
ammonia reduction by NO over Cr,0; and a-Cr,0; catalysts, "N
labeling studies, 149, 11
methane oxidation on V,0+/Al,05, V,04/Si0;, and V,0;s catalysts,
148, 378
-TiO,-water—p-cresol photocatalytic system, formation of hydroxyl
radicals in, spin trap study, 147, 156
-V-0 catalysts, selective oxidation of propane to propene, role of
magnesium vanadate phases, 148, 56
Oxygenates
C,, synthesis from syngas on Rh—V/SiO, catalysts, role of vanadium
promoter, 145, 232
Oxygen vacancy
Y-stabilized ZrO, support, effects on CO oxidation over Cu catalyst,
147, 322
Oxyiodination
naphthalene over KX zeolites, 147, 186

Palladium
-Ag and -Cr, bimetallic catalysts, CO and NO adsorption: X-ray
diffraction, FTIR, and thermoreaction, 148, 47
Al,O;-supported catalysts
acetylene hydrogenation in presence of CO, kinetic oscillations,
146, 586
direct oxidation of L-sorbose to 2-keto-L-gulonic acid with molecu-
lar oxygen, 150, 199
dispersion measurement by single introduction method coupled
with back-sorption: chemisorption and TPD study, 146, 116
H/D exchange in 10,11-dihydrocinchonidine and quinoline during
enantioselective hydrogenation, 150, 329
methane decomposition, 147, 272
—Au, SiO,-supported catalysts, vinyl acetate synthesis, isotopic tran-
sient kinetics, 149, 254
carbon-supported catalysts
isotopic exchange of bibenzylic compounds with deuterium and
tritium gas, 148, 648
tetrahydronaphthalene dehydrogenation, effect of sonication, 147,
t
-Cd, SiO,-supported catalysts, vinyl acetate synthesis, isotopic tran-
sient kinetics, 149, 254
CeO,-supported catalysts, CO, hydrogenation to methanol, promo-
tive effect of strong metal-support interactions, 150, 217
coated monoliths, olefin production by oxidative dehydrogenation of
propane and butane at short contact times, 149, 127
dispersion on supported catalysts, measurement by hydrogen/oxygen
titration method, 149, 486
—-Fe, SiO,-supported catalysts, 2.4-dinitrotoluene hydrogenation,
150, 356
Mg(ADO-supported catalysts, C, hydrocarbon reforming on, TAP re-
actor analysis, 147, 552
MgO-supported catalysts, methane decomposition, 147, 272
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MgO-supported particles, annealing under oxygen and hydrogen,
high-resolution TEM study, 148, 534
-Mo, Al,/O,/W-supported catalysts, and interaction with nitrogen,
field emission microscopy study, 145, 501
multimetallic hydroisomerization with, analysis, 146, 608
—Ni, on carbon substrates, effects of oxygen on processes catalyzed
by, in-situ TEM analysis, 149, 474
and Pd-La,0;, and other metals, monolith-supported, in direct oxi-
dation of methane to syngas, comparison, 146, |
Pd|Niy and PdsNiys alloys, 1,3-butadiene hydrogenation, Pd surface
segregation and reactivity, 149, 404
pumice-supported catalysts
chemical preparation and microstructural features, 150, 117
selective 1,3-cyclooctadiene hydrogenation in presence of, kinet-
ics, 150, 127
-Si, ALLOs-supported catalysts, methane oxidation, Kinetics, 146, 537
SiO;-supported catalysts
clean and K-doped, methanol interaction with, FTIR study, 146, 22
methane decomposition, 147, 272
selective CO oxidation in presence of butane and maleic anhydride,
146, 277
surface segregation and reactivity for 1,3-butadiene hydrogenation on
Pd|Nig and PdsNiys alloys, 149, 404
-TiO,, highly porous aerogels, preparation, structural properties, and
hydrogenation activity, 148, 625
TiO;-supported catalysts, methane decomposition, 147, 272
Y zeolite-supported non-acidic catalysts prepared from organopaila-
dium precursors, methylcyclopentane conversion, 149, 92
and zeolites containing Pd, selective oxidation of CO in presence of
butane and maleic anhydride, 146, 277
ZnO-supported catalysts, alloying in, XPS evidence, 145, 235
ZrO,-supported catalysts, methane oxidation, Kinetics, 146, 537
Particles
Pd, on MgO, annealing under oxygen and hydrogen, high-resolution
TEM study, 148, 534
Pd-Ni alloys, on carbon substrates in presence and absence of oxy-
gen, processes catalyzed by, in situ TEM analysis, 149, 474
Pt, in silicalite pores, interaction with hydrogen, 148, 617
Rh colloidal, reduction of dibenzo-18-crown-6 ether with, stereose-
lectivity, 147, 214
size in Rh/ALO; catalyst, effects on NO reduction by CO, 146, 136
2,3-Pentanedione
formation from lactic acid over supported phosphate catalysts, 148,
252
n-Pentane
isomerization on dealuminated H mordenites, role of Lewis acidity,
150, 421
Perovskites
ACo00; (A = Gd,La,Nd,Pr,), methane combustion, effects of A-site
cation, 146, 268
LaysSrg.MOy_5 (M = Cr,Mn,Fe,Co,Y), propylene hydrogenation,
146, 583
Perrhenate
adsorption on F- and Mg-modified Rh/Al,O; catalysts, 148, 654
Phase diagram
and conductivity, SO, oxidation catalysts model system: M,S,0,-
V.05 (M = 80% K + 20% Na), 145, 312
reactive, oscillating CO oxidation on Pt field emitter tip, determina-
tion by field electron microscopy, 149, 292
Phase transitions
kinetic, in three-component NO-CO-0, heterogeneous catalysis,
147, 96
Phenol
oxidation on La,_,Eu,CuQy.;, catalysts, 145, 194
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Phenylacetonitrile, see Benzyl cyanide
Phenylethanol
and acetylcyclohexane, hydrogenation over Pt/TiQ, catalysts, 147,
375
1-Phenylheptane
cracking over various zeofites, effects on long chain alkyl aromatic
chemistry, 145, 181
Phenylurethan
formation by oxidative carbonylation of aniline over supported Rh
catalysts, activity and selectivity, 145, 204
Phosphate
modified y-Al,O;, solid-state 'H MAS NMR characterization, 148, 76
Phosphoric acid
interactions with ultrastable Y zeolites, IR and NMR studies, 145, 27
Phosphorus
effects on MoS,- and WS,-based hydrotreating catalysts, HREM
analysis, 147, 123
—Mg ratios, and thermal and hydrothermal treatments, MAPO-36
molecular sieve, effects on structural stability and surface,
acidic, and catalytic properties, 146, 62
modification of 8 zeolites, effect on toluene and benzene ethylation,
146, 211
—Ni, and Ni-B, ultrafine amorphous alloy powders, thermal stability
and catalysis, comparative analysis, 150, 434
Photocatalysis
oxidation of acetone in monolith reactor, 149, 81
Photocatalytic systems
TiO.-water—p-cresol—oxygen, formation of hydroxyl radicals in, spin
trap study, 147, 156
Photodegradation
gaseous pyridine over zeolite-supported TiO, catalysts, 149, 189
Platinum
addition to HZSM-5 zeolites, effect on propane aromatization, 149,
465
AL Os-supported catalysts
acetylene hydrogenation in presence of CO, kinetic oscillations,
146, 586
benzene hydrogenation, 143, 539; letter to editor, 147, 601
chlorinated Pt cluster ions from, time-of-flight SIMS study, 146,
82
coke deposited on, IR study, 145, 544
CO oxidation, kinetics, comparison with LaggSrysCrO;_s, 147, 594
dimethyl methylphosphonate oxidation, 146, 370; erratum, 148,
787
direct oxidation of L-sorbose to 2-keto-L-gulonic acid with molecu-
lar oxygen, 150, 199
dispersion measurements by single introduction method coupled
with back-sarption: chemisorption and TPD study, 146, 103
methylcyclohexane-n-octane conversion, deuterium tracer study,
147, 38
2-methylpentane isomerization, effects of microwave electromag-
netic field, 148, 281
N,O reduction by CO
forced composition cycling analysis, 149, 278
steady-state muiltiplicity, 146, 511
propane dehydrogenation at 873 K, effect of suifur, 150, 170
reaction models for metal surface and acidic sites on oxides, 143,
563; letter to editor, 147, 601
structure characterization, 145, 132
thioresistance and thiotolerance, deactivation model with residual
activity, 146, 69
toluene hydrogenation, 143, 554; letter to editor, 147, 601
a-AlLOs-supported catalysts, particle reconstruction monitored by
methylcyclohexane dehydrogenation and H, TPD, 145, 409

B"-Al,0Os-supported catalysts, CO oxidation, effect of sodium: in situ
controlled promotion via NEMCA, 146, 292
y-Al,Os-supported catalysts, octane reforming on, TEM and EDX
analysis, 148, 478
n-ALO;-supported catalysts
benzene hydrogenation, 143, 539; letter to editor, 147, 601
reaction models for metal surface and acidic sites on oxides, 143,
563: letter to editor, 147, 601
toluene hydrogenation, 143, 554; letter to editor, 147, 60}
Au-covered catalysts, NH; oxidation, catalytic etching of surface and
formation of metal wool structure during, 149, 23
CaF,-supported catalysts, CO oxidation, effect of fluorite: in situ
controllied promotion via NEMCA, 149, 238
carbon-supported catalysts, benzene hydrogenation, effect of hydro-
gen spillover, 148, 470
Ce0,-AlO;-supported catalysts, Pt—CeO, contact, effect on CO hy-
drogenation selectivity, 148, 729
containing zeolites, selective oxidation of CO in presence of butane
and maleic anhydride, 146, 277
field emitter tip, catalysis of CO oxidation, reactive phase diagram of
oscillations during, determination by field electron microscopy,
149, 292
—Ge, AlLO;-supported catalysts, thioresistance and thiotolerance of,
deactivation model with residual activity, 146, 69
-Ir, AlLOs-supported catalysts, thioresistance and thiotolerance of,
deactivation model with residual activity, 146, 69
Mg(ADO-supported catalysts, Cq hydrocarbon reforming on, TAP re-
actor analysis, 147, 552
—Mo, SiO;-supported catalysts, surface composition, effects of aro-
matic hydrocarbon reactions, kinetic study, 148, 550
~mordenite catalysts, n-hexane isomerization, X-ray adsorption
spectroscopic and chemical probe characterization, 149, 211
and other metals, monolith-supported, in direct oxidation of methane
to syngas, comparison, 146, 1
particles in silicalite pores, interaction with hydrogen, 148, 617
Pt(111)
3-methyicrotonaldehyde hydrogenation, reactivity, 146, 503
surface alloys with Sn, butane hydrogenolysis, 149, 438
PtiyRhy alloy catalysts, NO-CO activity and selectivity in 10-Torr
pressure range, 146, 394
-Re
ALO;-supported catalysts
C¢ hydrocarbon reforming on, TAP reactor analysis, 147, 552
structure characterization, 145, 132
thioresistance and thiotolerance of, deactivation model with re-
sidual activity, 146, 69
v-AlLOs-supported catalysts, octane reforming on, TEM and EDX
analysis, 148, 478
silicalite-supported catalysts, n-octane aromatization role of support
in Cg aromatic distribution, 146, 579
SiO,-supported catalysts
acetophenone hydrogenation, intramolecular selectivity during, ef-
fects of metal-support interaction, 147, 370
benzene hydrogenation, 143, 539; letter to editor, 147, 601
but-1-yne hydrogenation, in situ dynamic IR study, 147, 48
CO adsorption, *C NMR study, 150, 225
CO and hydrogen adsorption, microcalorimetric study, 148, 198
H/D exchange in 10,11-dihydrocinchonidine and quinoline during
enantioselective hydrogenation, 150, 329
n-hexane conversion, microcalorimetric, “C NMR, and kinetic
studies, 150, 234
hydrogen chemisorption isotherms, 147, 346
and HY zeolites, mechanical mixtures in different configurations,
n-hexane reactions, 147, 342
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isobutane dehydrogenation, microcalorimetric, spectroscopic, and
kinetic studies, 148, 771
methylcyclohexane-n-octane conversion, deuterium tracer study,
147, 38
n-octane aromatization, role of support in Cy aromatic distribution,
146, 579
reaction models for metal surface and acidic sites on oxides, 143,
563; letter to editor, 147, 601
ring-opening reactions of propylcyclobutane, role of carbonaceous
deposits, 145, 295
toluene hydrogenation, 143, 554; letter to editor, 147, 601
-Sn
Al O,-supported catalysts
metal dispersion in, measurements, 150, 135
thioresistance and thiotolerance of, deactivation model with re-
sidual activity, 146, 69
y-AlLO-supported catalysts, bimetallic interaction during CO che-
misorption, IR spectroscopic study, 148, 406
SiO,-supported catalysts, isobutane dehydrogenation, microcalori-
metric, spectroscopic, and kinetic studies, 148, 771
solid electrolyte-supported catalysts, oxygen chemisorption, thermo-
dynamics and kinetics, analysis by potential-programmed reduc-
tion, 148, 240
-TiO, aerogels, with high surface area, preparation, structure, and
hydrogenation activity, 147, 500
TiO;-supported catalysts
acetophenone hydrogenation, intramolecular selectivity during, ef-
fects of metal-support interaction, 147, 370
acetylcyclohexane and phenylethanol hydrogenation, 147, 375
benzene hydrogenation, 143, 539; letter to editor, 147, 601
reaction models for metal surface and acidic sites on oxides, 143,
563; letter to editor, 147, 601
toluene hydrogenation, 143, 554; letter to editor, 147, 601
transformation to stable high-temperature dehydrogenation-hydro-
genation catalysts by ensemble size reduction with sulfur and
Re, 150, 186
zeolite-supported catalysts
C, hydrocarbon reforming on, TAP reactor analysis, 147, 552
CO adsorption, *C NMR study, 150, 225
CO and hydrogen adsorption, microcalorimetric study, 148, 198
with different acidity, n-hexane reactions, 147, 333
for hexane aromatization, effect of KCl addition method, 147, 311;
erratum, 149, 246
for n-hexane conversion, microcalorimetric, *C NMR, and kinetic
studies, 150, 234
ZrO,-supported catalysts
nonsulfated and sulfated, Pt characterization, 145, 561
sulfated, characterization by TPR, 150, 254
Platinum hexafluoroacetylacetonate
chemical vapor deposition inside KL zeolites, 145, 377
Poisoning
by Na, on Pt/8"Al,0;-catalyzed CO oxidation: NEMCA promotion,
146, 292
by sulfur, naphtha reforming catalysts, relative sensitivity, deactiva-
tion model with residual activity, 146, 69
Polarized total-reflection fluorescence
-EXAFS, in anisotropic structure analysis for Co oxides on a-Al,O,
catalysts: model surfaces for active oxidation catalysts, 145, 159
Polyaniline
protonated with 12-tungstophosphoric acid, in preparation of conju-
gated polymer-supported catalysts, 147, 544
Polymerization
graft, radiation-induced, in preparation of sulfonic acid catalysts, 149,
243
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Polymers
conjugated, supported catalysts, preparation from polyaniline pro-
tonated with 12-tungstophosphoric acid, 147, 544
Poly(styrene—-divinylbenzene)
modified copolymer, RhCl;-3H,O immobilized on, catalytic proper-
ties in aqueous phase hydroformylation of propylene, 145, 327
Pore choking
and site suppression, in deactivation of Ni~Mo coal-liquid hydro-
treatment catalyst, 145, 16
Pores
confinement, effect on n-butanol dehydration on H-ZSM-5 zeolites
and amorphous aluminosilicate, 149, 36
large, Al,O; with, preparation conditions, 146, 598
Potassium
—Ca-Ni stable catalysts, in oxidative coupling of methane, 145, 402
effects on ethylbenzene dehydrogenation to styrene over K-Fe,0;
catalysts, 146, 407
MnMoQ, catalysts promoted with, for oxidative coupling of methane,
characterization and kinetics, 147, 379
MoOs/y-Al,0; catalysts promoted with, K-Mo interaction, effects on
alcohol synthesis from syngas, 146, 144
Mo/SiO; catalysts doped with, effects on structure and selective oxi-
dation of methane and methanol, 146, 204
Ni/Al,O; catalysts promoted with, and water, effects on cyclopen-
tane hydrogenolysis and coke deposition, 145, 437
Pd/Si0, catalysts doped with, and clean Pd/SiO, catalysts, methanol
interaction with, FTIR study, 146, 22
Ru/SiO; catalysts promoted with, hydrogen chemisorption, 146, 530
TiO; and MoO,/TiO, catalysts doped with, surface nucleophilicity,
FTIR study, 145, 239
Potassium chloride
addition method, effect on Pt/KL catalysts for hexane aromatization,
147, 311; erratum, 149, 246
Potential-programmed reduction
in analysis of thermodynamics and kinetics of oxygen chemisorption
on Ag and Pt catalysts supported on solid electrolyte, 148, 240
Potentiometry
solid electrolyte, see Solid electrolyte potentiometry
Praseodymium
multimetallic hydroisomerization with, analysis, 146, 608
PrCoQ; perovskite, methane combustion on, effects of Pr-site cation,
146, 268
Precipitation, see Coprecipitation
Prehydrolysis
in preparation of Ti0,-SiO, aerogels, effects on textural and catalytic
properties, 150, 311
Pressure
ambient, surface oxidation of Rh at, surface-enhanced Raman and X-
ray photoelectron spectroscopic analysis, 150, 56
I-Propanamine, see Propylamine
2-Propanamine, see Isopropylamine
Propane
ammoxidation over Sb-V-0 catalysts, 148, 501
aromatization on
gallosilicates, effect of calcination in dry air: light alkane conver-
sion to aromatic hydrocarbons, 145, 86
HZSM-5 zeolites, effects of Ga and Pt addition to HZSM-S, 149,
465
de":ydrogenation on
CrO/ALO; and CrO,/Si0; catalysts, 148, 36
Pt/AlLO; catalysts at 873 K, effect of sulfur, 150, 170
oxidative dehydrogenation on
MFI-type ferrisilicates, catalytic properties of framework Fe’*,
130, 439
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Pd and Rh monoliths at short contact times, for olefin production,
149, 127
VO,/y-Al,O; catalysts, 145, 318
selective oxidation to propene on V-Mg-0 catalysts, role of magne-
sium vanadate phases, 148, 56
1-Propanol, see n-Propyl alcohol
2-Propanol, see Isopropy! alchohol
Propene, see Propylene
n-Propyl alchol
hydrogenation on Ni/Al,O; and Ni/SiO, catalysts, 147, 72
reaction with metallic silicon on copper(I) chloride, in selective syn-
thesis of trialkoxysilanes, 147, 15
Propylamine
adsorption on Ga—-MFI zeolites, thermal analysis, 146, 228
interaction with cation-containing MFI zeolites, 148, 164
Propylcyclobutane
ring-opening reactions over Pt/SiO, catalysts, role of surface carbo-
naceous deposits, 145, 295
Propylene
aqueous phase hydroformylation by RhCL-3H;O immobilized on
poly(styrene~divinylbenzene) copolymer, associated catalytic
properties, 145, 327
catalytic reduction of NO, over Ce-ZSM-5 zeolites in presence of
oxygen: mechanistic study of role of oxygen and doped metals,
150, 9
high-pressure oligomerization over heteropoly acids, 147, 441
hydrogenation over LaysSry.MO; 5 (M = Cr.Mn,Fe,Co,Y) perov-
skites, 146, 583
reactivity in hydrogen transfer steps of n-hexane cracking over zeo-
lites, 147, 494
selective oxidation from propane on V-Mg-0O catalysts, role of mag-
nesium vanadate phases, 148, 56
n-Propyltoluene
formation by C; alkylation of toluene, mechanism: effect of zeolite
structure, 146, 523

Propyne
hydrogenation and oligomerization over ion-exchanged Cu/SiO; cata-
lysts, 148, 125
Protolysis
hexanes over USHY zeolite, 150, 1
Protons
~Ga balance, in Ga/HZSM-5 catalysts, effect on C; aromatization,
145, 456

PTRF, see Polarized total-reflection fluorescence
Pulse impregnation
in preparation of Ruy(CO),y/2,2’-bipyridine/Si0; catalysts,
315
Pumice
support of Pd catalysts
chemical preparation and microstructural features, 150, 117
selective 1,3-cyclooctadiene hydrogenation, kinetics, 150, 127
Pyridine
adsorption on alkali-doped MoQ,/TiQ,, surface acidity during, FTIR
analysis, 146, 415
and ammonia, adsorption on y-AlLO,, associated acid sites, lumines-
cence and IR characterization, 146, 483
formation of conjugated iminium ions from, on dealuminated maz-
zite, 146, 460
gaseous, photodegradation over zeolite-supported TiO, catalysts,
149, 189
hydrodenitrogenation on
molybdenum nitride/y-Al,O; catalysts, 146, 193
Ni-Mo/Al,O, catalysts, role of Ni and effects of gas phase sulfur
compounds, 148, 181

148,
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Q

Quinine
modified Ir/CaCO; and Ir/SiO, catalysts, enantioselective hydrogena-
tion of methyl pyruvate, 150, 321
Quinoline
H/D exchange in, catalysis by Pt group metals during enantioselec-
tive hydrogenation, 150, 329

Radiation
induced graft polymerization, in preparation of sulfonic acid cata-
lysts, 149, 243
Raman spectroscopy
in analysis of
hydration of VOPO, phases, 148, 334
oxidation and coordination states of Mo cations in reduced Mo/y-
A),O; catalysts, 146, 306
V,0,-TiO, aerogels, structural characterization, 149, 344
in situ, thiophene hydrodesulfurization on MoS,/AlO; catalysts, mo-
lecular level modeling, 148, 288
surface-enhanced, and X-ray photoelectron spectroscopy, in analysis
of surface oxidation of Rh at ambient pressures, 150, 56
Raney catalysts
Ni, Mo-, Cr-, and Fe-promoted, glucose hydrogenation, 146, 93
Rate coefficients
elementary processes during Fischer-Tropsch synthesis over Ru/
TiO, catalysts, estimation, 146, 237
Reaction paths
switchover, in catalytic decomposition of formic acid on TiO(110)
surface, 146, 557
Reactors, see also Electrochemical reactor; Flow reactor
fluidized bed, catalytic oxidation of methane to synthesis gas in, 146,
11
monolith, photocatalytic oxidation of acetone in, 149, 81
temporal analysis of products
C¢ hydrocarbon reforming on nonacidic and acidic supported metal
catalysts, 147, 552
pulsed gas transport effects in, model, 148, 683
Readsorption
olefins in Fischer—Tropsch synthesis over Ru/TiO, catalysts, 146, 237
Reducibility
effects on CO and CO; hydrogenation over metal oxide promoted Rh
catalysts, 149, 149
Reduction
catalytic, NO, by propene over Ce-ZSM-S zeolites in presence of
oxygen: mechanistic study of role of oxygen and doped metals,
150, 9
ensemble size, with sulfur and Re, in transformation of Pt to stable
high-temperature  dehydrogenation-hydrogenation catalysts,
150, 186
NO with
CO on Cu/TiO, catalysts, 146, 449
methane over Li-promoted MgO catalysts, 146, 568
N0 by CO over Pt/Al,0O; catalysts, forced composition cycling anal-
ysis, 149, 278
potential-programmed, see Potential-programmed reduction
selective
acetic acid to acetaldehyde on iron oxides, 148, 261
nitrobenzene to nitrosobenzene
on Co;0, and Mn,0, spinels, analysis of active sites, 149, 356
on MnO, catalysts, analysis, 149, 364
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NO with ammonia over
Cr,05/TiO; catalysts, catalytic behavior and morphological prop-
erties, 145, 141
CrO,/TiO, catalysts, nature, 146, 545
Cu**-exchanged zeolites, kinetics, 148, 427
V,0; catalysts, isotopic labeling studies, 149, 390
V,0:~Ti0; aerogels, catalyst activity, preparation, and morpho-
logical properties, 149, 326
V.,0s-TiO, aerogels, catalyst structure and activity, effect of
niobia doping, 150, 284
V,05/TiO, aerogels, in situ diffuse reflectance FTIR study, 147, 5
NO with hydrocarbons on ZSM-5 zeolites, 149, 229
NO with methane over Ga catalysts, 145, 1
NO, with methane on Co-ferrierites
catalyst characterization, 150, 388
reaction and kinetic studies, 150, 376
temperature-programmed, see Temperature-programmed reduction
Reforming reactions
Cs hydrocarbons on nonacidic and acidic supported metal catalysts,
TAP reactor analysis, 147, 552
methylcyclopentane on non-acidic Pd/Y zeolites prepared from or-
ganopalladium precursors, catalytic activity, 149, 92
octane on Pt/y-ALO; and Pt-Re/y-Al;O; catalysts, TEM and EDX
analysis, 148, 478
Residues
carbonaceous, see Carbonaceous residues
Rhenium
Al;Os-supported catalysts
F- and Mg-modified, perrhenate adsorption, 148, 654
structure characterization, 145, 132
v-AlL,Os-supported catalysts, modified and pure, for metathesis reac-
tions, surface acidity of aluminas in, 'H MAS NMR analysis and
role in 1,5-cyclooctadiene ethenolysis, 150, 46
and other metals, monolith-supported, in direct oxidation of methane
to syngas, comparison, 146, 1
-Pt
AlLO;-supported catalysts
Ce hydrocarbon reforming on, TAP reactor analysis, 147, 552
structure characterization, 148, 132
thioresistance and thiotolerance, deactivation model with resid-
ual activity, 146, 69
y-AlLOs-supported catalysts, octane reforming on, TEM and EDX
analysis, 148, 478
and sulfur, ensemble size reduction, in transformation of Pt to stable
high-temperature dehydrogenation-hydrogenation catalysts,
150, 186
Rhenium heptoxide
borated Al,O;-supported catalysts, methyl oleate metathesis, nature
and formation of active sites, 145, 416
Rhodium
Al Os-supported catalysts
CO adsorption, IR studies, 150, 335
CO-H; reaction, transient kinetic analysis by FTIR and mass spec-
troscopy, 148, 224
CO reaction with NO, effects of microstructure, 148, 22
dispersion measurements by single introduction method coupled
with back-sorption: chemisorption and TPD study, 146, 103
H/D exchange in 10,11-dihydrocinchonidine and quinoline during
enantioselective hydrogenation, 150, 329
NO and CO reaction, mechanistic role of intermediate N.O + CO
reaction, 148, 697
NO reduction, effects of Rh dispersion, 146, 136
catalysis of selective reductive dimerizations of aldehydes to mo-
noaldehydes and oxidation to nor-ketones under syngas, 147, 107
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—Ce
AlLOs-supported catalysts, CO and NO reaction, effects of micro-
structure, 148, 22
SiOs-supported catalysts, reactivity of adsorbed NO and CO, in
situ IR and mass spectroscopic analysis, 148, 748
coated monoliths, olefin production by oxidative dehydrogenation of
propane and butane at short contact times, 149, 127
colloidal particles, dibenzo-18-crown-6 ether reduction, stereoselec-
tivity, 147, 214
-Cu(100) catalysts, CO oxidation, kinetics, 145, 508
metal oxide promoted catalysts, CO and CO, hydrogenation, effects
of oxide Lewis acidity and reducibility, 149, 149
MgO-supported catalysts, CO/He reaction on, subsequent CO che-
misorption and hydrogenation of surface carbon species: tran-
sient Kinetic study, 147, 24
-Mo, Al;O;- and SiO;-supported catalysts derived from CpRhMo-
(CO)4(PPh;),, CO hydrogenation, site isolation, 146, 591
and oxidized Rh, SiO;-supported catalysts, reactivity of adsorbed
NO and CO, in situ IR and mass spectroscopic analysis, 148, 748
Pt;iRhy alloy catalysts, NO-CO activity and selectivity in 10-Torr
pressure range, 146, 394
Rh(111), surface, acetate formation, 145, 37
and Rh-Mo, ZrO,-supported catalysts, CO hydrogenation, elemen-
tary steps, 146, 422
Si0,-supported catalysts
CO adsorption, IR studies, 150, 335
CO hydrogenation and temperature-programmed reduction, 145,
516
CQO and NO reaction, effects of microstructure, 148, 22
V,Os-promoted, structure and morphology, 149, 1060
-Sn, SiO;-supported catalysts active for H, reaction with NO, char-
acterization by EXAFS, FTIR, and TEM, 149, 70
supported catalysts
ketene decomposition, 145, 246
oxidative carbonylation of aniline, activity and selectivity, 145, 204
surface oxidation at ambient pressures, surface-enhanced Raman and
X-ray photoelectron spectroscopic analysis, 150, 56
TiO,-supported catalysts
CO adsorption, IR studies, 150, 335
CO, hydrogenation, kinetic parameters, effects of carrier doping
with W~ 148, 737
TiO;-supported crystallites
adsorption of CO and H,, effects of W**-doping of TiO,, 145, 479
CO hydrogenation and oxidation, effects of W%*-doping of TiO,
kinetic parameters, 145, 491
-V catalysts, SiO;-supported, synthesis of syngas to C;-oxygenates,
role of vanadium promoter, 145, 232
ZrO,-supported catalysts, CO hydrogenation and temperature-pro-
grammed reduction, 145, 516
Rhodium chloride
RhCl;-3H,0, immobilized on modified poly(styrene-divinylbenzene)
copolymer, catalytic properties in aqueous phase hydroformyla-
tion of propylene, 145, 327
Ring opening
propylcyclobutane over Pt/SiO, catalysts, role of surface carbona-
ceous deposits, 145, 295
Rubidium
and Li and Na, partial exchange in HY zeolites, comparative effects
on HY zeolite catalysis of methyl rert-butyl ether, 148, 157
Ruthenium
Al Os-supported catalysts
dispersion measurements by induction method coupled with single
introduced back-sorption: chemisorption and TPD study, 146,
103
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H/D exchange in 10,11-dihydrocinchonidine and quinoline during
enantioselective hydrogenation, 150, 329
-2,2'-bipyridine, SiO,-supported catalysts, preparation for 1-hexene
hydroformylation and water—gas shift reaction, 148, 722
—carbonyl complexes, ALO;-supported, in pressurized flow system,
catalysis of dibenzothiophene hydrodesulfurization, 150, 212
—Cu, SiO,-supported catalysts, H, chemisorption at 77 K, character-
ization, 148, 409
and other metals, monolith-supported, in direct oxidation of methane
to synthesis gas, comparison, 146, 1
Ru-BINAP-4SO;Na, supported aqueous-phase catalysis, in asym-
metric synthesis of naproxen, 148, |
and Ru-Co, Ru~Cr, Ru-Mn carbonyl ciuster-derived catalysts sup-
ported on Si0,, MgO, and carbon, oxygenated compound forma-
tion for ethylene hydroformylation, 147, 578
Si0O;-supported catalysts
hydrogen interaction with, ir situ 'H NMR analysis, 147, 455
potassium-promoted, hydrogen chemisorption, 146, 530
TiO,-supported catalysts
Fischer-Tropsch synthesis
comparative effects of Ru dispersion and metal-TiO, interac-
tions, 150, 400
elementary processes during, rate coefficient estimates, 146, 237
hydrocarbon synthesis, effects of H; and CO intrapellet diffusion,
149, 428
metal-support interactions, effect on Ru dispersion, 149, 142
partially oxidized, CO, and CO,+H, adsorption, FTIR spectro-
scopic study, 146, 173

Samarium sesquioxide
oxidative coupling of methane, reaction steps, transient studies, 146,
346
and Sm,0,/MgO and MgQ, catalytic surfaces, oxidative coupling of
methane, role of oxygen activation, transient studies, 150, 71
Secondary ion mass spectrometry
time-of-flight, chlorinated Pt ion clusters from Pt/ALO. catalysts,
146, 82 :
V,0,-TiO, aerogels, structural characterization, 149, 344
and XPS, HCl-treated activated carbon catalyst supports, 150, 368
Selectivity
crotonaldehyde hydrogenation on Cu/Al,O; catalysts, effect of cata-
lyst modification by sulphur compound, 148, 464
shape
large and small crystals of ZSM-5 zeolites, 145, 243
in toluene methylation over H-ZSM-5 zeolites, role of xylene isom-
erization, 147, 199
—structure properties for methanol oxidation on MoQO./SiO, catalysts,
role of preparation methods, 150, 407
—structure relation, in CO hydrogenation over Fe—Al cluster cata-
lysts prepared by alkoxy synthesis, 148, 119
and surface properties, MgO in oxidative coupling of methane, ef-
fects of precursors, 145, 300
a,B-unsaturated aldehyde and ketone hydrogenation on Cu/AlLO;
catalysts, effect of catalyst modification by thiophene, 148, 453
Senecialdehyde
hydrogenation on Pt(111), reactivity, 146, 503
Silica, see Silicon dioxide
Silicalite
pores, Pt particles in, interaction with hydrogen, 148, 617
support of Pt catalysts, n-octane aromatization, subsequent Cy aro-
matic distribution, comparison with SiO, support, 146, 579
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Silicalite-1
with ZSM-5 zeolite structure, Si MASS NMR spectra analysis, res-
olution enhancement, 147, 364
Silicon
content in SAPO-5 catalysts, effects on thermal stability, acidity,
catalytic properties, and deactivation behavior, 149, 1
Cu;Si alloy surfaces, direct methylchlorosilane formation, effects of
Zn and Sn promoters, 147, 101
metallic, reaction with ailcohols on copper(l) chloride, in selective
trialkoxysilane synthesis, 147, 15
and methanol, reaction on copper(l) chloride catalysts, methoxysi-
lane formation, reaction pathway, 145, 537
—-Pd, Al,O;-supported catalysts, methane oxidation, kinetics, 146,
537
Si(100), and Cu catalysts deposited on, interaction in direct dimeth-
yldichlorosilane synthesis, 148, 348
Silicon dioxide
as additive in V,04/TiO, catalysts, effects on structure and reactivity
of surface vanadium oxide phase, 146, 335
-ALO;
catalysis of
isoalkane cracking, associated formation of degenerate non-pri-
mary products, 146, 358
isobutane cracking, chain mechanism interpretation, 147, 352
support of
MoQO, catalysts, TPR and XRD characterization, 147, 417
phosphate catalysts, formation of 2,3-pentanedione from lactic
acid, 148, 252
vapor-phase aromatic nitration by dinitrogen tetroxide, kinetics
and mechanism, 147, 163
on Al,O; monolayer catalysts, structure, analysis by IR spectroscopy
and Si magic angle spinning NMR, 148, 341
—A),O; ratio, in 8 zeolites and tschernichite comparison, 148, 91
commercial bare catalysts, partial oxidation of methane to formalde-
hyde with O,, 148, 514
hydrogen—deuterium exchange and ethane hydrogenation, induction
by thermal pretreatment below 500°C, 149, 206
interaction with surface hydroxyls on titanium isopropoxide, 145, 565
partially hydroxylated, triosmium clusters on, surface sites and
metal-support interaction, models, 149, 159
support of
Ag catalysts, formic acid adsorption, in sit FTIR study, 147, 404
alkaloid-modified Ir catalysts, enantioselective hydrogenation of
methyl pyruvate, 150, 321
Ce—Rh catalysts, reactivity of adsorbed NO and CO., in situ IR and
mass spectroscopic analysis, 148, 748
CoMoS catalysts, type 1l phases, and Al;O;-supported type [ and 11
and carbon-supported type Il phases, structural differences,
XAFS MES, and XPS analysis, 146, 375
CrO, catalysts, propane dehydrogenation, 148, 36
Cu catalysts, methanol decomposition, 1R spectroscopic study,
150, 81
ion-exchanged Cu catalysts, hydrogenation and oligomerization of
propyne, 148, 125
iron(IIDhydroxoacetate catalysts, effects on magnetite formation,
145, 364
Mo catalysts, alkali metal doping, effects on structure and selective
methane and methanol oxidation, 146, 204
MoO; catalysts
methanol oxidation, structure-selectivity properties for, role of
preparation methods, 150, 407
molecular structure and reactivity for methanol oxidation, 149,
268
partial methane oxidation to formaldehyde with O, 148, 514
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Ni catalysts
CO disproportionation, 147, 525
CO hydrogenation, kinetics and modeling of low temperature
sintering process, 148, 9
ethyl-2-hexenal hydrogenation, carbonaceous residues formed
during, TPD characterization, 147, 82
free surface area after 2-ethylhexenal hydrogenation, determina-
tion by CO adsorption and H,/D, reaction, 146, 34
organic oxygenate hydrogenation, 147, 72
Ni-Cu catalysts, CO disproportionation, 147, 525
Pd catalysts
clean and K-doped, methanol adsorption, FTIR study, 146, 22
methane decomposition, 147, 272
selective CO oxidation in presence of butane and maleic anhy-
dride, 146, 277
Pd/Cd catalysts, vinyl acetate synthesis, isotopic transient kinet-
ics, 149, 254
Pd-Fe catalysts, 2,4-dinitrotoluene hydrogenation, 150, 356
Pt catalysts
acetophenone hydrogenation, intramolecular selectivity during,
effects of metal-support interaction, 147, 370
benzene hydrogenation, 143, 539; letter to editor, 147, 601
but-1-yne hydrogenation, in situ dynamic IR study, 147, 48
CO adsorption, BC NMR study, 150, 225
H/D exchange in 10,11-dihydrocinchonidine and quinoline dur-
ing enantioselective hydrogenation
150, 329
n-hexane conversion, microcalorimetric, *C NMR, and kinetic
studies, 150, 234
hydrogen chemisorption isotherms, 147, 346
hydrogen and CO adsorption, microcalorimetric study, 148, 198
and HY zeolites, mechanical mixtures in different configura-
tions, n-hexane reactions, 147, 342
isobutane dehydrogenation, microcalorimetric, spectroscopic,
and kinetic studies, 148, 771
methylcyclohexane/n-octane
study, 147, 38
n-octane aromatization, subsequent Cg aromatic distribution,
comparison with silicalite support, 146, 579
reaction models for metal surfaces and acidic sites on oxides,
143, 563; letter to editor, 147, 601
ring-opening reactions of propylcyclobutane, role of carbona-
ceous deposits, 145, 295
toluene hydrogenation, 143, 554; letter to editor, 147, 601
Pt—Mo catalysts, surface composition, effects of aromatic hydro-
carbon reactions, kinetic study, 148, 550
Pi-Sn catalysts, isobutane dehydrogenation, microcalorimetric,
spectroscopic, and kinetic studies, 148, 771
Rh-2,2'-bipyridine catalysts, preparation for 1-hexene hydrofor-
mylation and water-gas shift reaction, 148, 722
Rh catalysts
aniline oxidative carbonylation, activity and selectivity, 145,
204
CO adsorption, IR studies, 150, 335
CO and NO reaction, effects of microstructure, 148, 22
ketene decomposition, 145, 246
V.:0s-promoted, structure and morphology, 149, 100
ZrO;-promoted, CO hydrogenation and temperature-pro-
grammed reduction, 145, 516
Rh-Mo bimetallic catalysts derived from CpRhMo(CO):(PPh,),,
CO hydrogenation, site isolation, 146, 591
Rh and oxidized Rh catalysts, reactivity of adsorbed NO and CO,
in situ IR and mass spectroscopic analysis, 148, 748
Rh-Sn catalysts active for H, reaction with NO, characterization
by EXAFS, FTIR, and TEM, 149, 70

conversion, deuterium tracer

Ru catalysts
hydrogen interaction with, in situ '"H NMR analysis, 147, 455
potassium-promoted, hydrogen chemisorption, 146, 530
TiO,-promoted, Fischer-Tropsch synthesis, comparative effects
of Ru dispersion and metal-TiO, interactions, 150, 400
Ruy(C0O),»/2,2 -bipyridine catalysts, preparation by pulse impreg-
nation, 148, 315
Ru-Cu catalysts, H, chemisorption at 77 K, characterization, 148,
409
Ru, Ru-Co, Ru-Cr, and Ru-Mn carbonyl cluster-derived cata-
lysts, oxygenated compound formation for ethylene hydrofor-
mylation, 147, 578
Ta,0s catalysts, vapor phase Beckmann rearrangement of cyclo-
hexanone oxime, 148, 138
titanates, 1-dodecanol transesterification with ethyl propionate, as-
sociated catalytic properties, 150, 150
V,Os catalysts
butane oxidation, effect of Cs modification, 148, 587
surface reactivity, in partial methanol oxidation, 146, 323
V,0s catalysts, partial methane oxidation
effects of vanadium species and dispersion, 148, 388
to formaldehyde with O, on, 148, 514
role of oxygen, 148, 378
TPR characterization of vanadium species, 148, 369
V-Rh catalysts, syngas synthesis to C,-oxygenates, role of vana-
dium promoter, 145, 232
~-TiO;
aerogels, textural and catalytic properties, effect of prehydrolysis,
150, 311
microstructure, relationship to surface acidity, 149, 117
~TiO, catalysts, and TS-1 zeolites, alkanes and alkenes oxidation,
149, 195
vapor deposited, on ALO; monolayer catalysts, surface acidity, mea-
surement by ¥P NMR of adsorbed trimethylphosphine, 14§,
10
—~Zr0, aerogels, homogeneity, strategies for control of comparison:
effect of preparation on textural and catalytic properties, 148,
673
-ZrO, catalysts, cyclohexanol dehydration, acid strength character-
ization, 148. 660
Silver
alkyl coupling on, correlation between coupling rate and metal-alkyl
bond strength, 147, 264
foil, for catalysis of partial ethylene oxidation, modification by
oxygen, 150, 262
reaction medium, 150, 268
—-Pd, bimetallic catalysts, adsorption of CO and NO: X-ray diffrac-
tion, FTIR, and thermoreaction, 148, 47
SiO;-supported catalysts, formic acid adsorption, in situ FTIR study,
147, 404
solid electrolyte-supported catalysts, oxygen chemisorption, thermo-
dynamics and kinetics, analysis by potential-programmed reduc-
tion, 148, 240
SIMS, see Secondary ion mass spectrometry
Sintering
Ni/8i0; catalyst during CO hydrogenation, modeling of low tempera-
ture process, 148, 9
Site differentiation
in homolytic and heterolytic activation of methane over Ba/MgO
catalysts, 146, 613
Site energy
in analysis of small fcc metal cluster structure, 149, 223
Site isolation
in Rh—Mo bimetallic catalysts derived from CpRhMo(CO)s(PPhy),,
146, 591
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Site suppression
and pore choking, in deactivation of Ni-Mo coal-liquid hydrotreat-
ment catalyst, 145, 16
Sodium
effects on MoS;- and WS,-based hydrotreating catalysts, HREM
analysis, 147, 123
and Li and Rb, partial exchange in HY zeolites, comparative effects
on HY zeolite catalysis of methyl terr-butyl ether, 148, 157
MoQ,/TiO, catalysts doped with, induction of structural changes,
147, 465
Mo/Si0, catalysts doped with, effects on structure and selective
methane and methanol oxidation, 146, 204
promoted MnMoQO, catalysts, for oxidative coupling of methane,
characterization and kinetics, 147, 379
promotion and poisoning, effect on Pt/8"Al,Oz-catalyzed CO oxida-
tion: in situ controlled promotion via NEMCA, 146, 292
in ZrO, based catalysts, effect on syngas conversion to isobutylene,
145, 126
Sodium exchange
in SAPO-5 catalysts, effects on thermal stability, acidity, catalytic
properties, and deactivation, 149, 1
Sodium hydroxide
modification of H-ZSM-5 zeolites, 148, 562
Sol-gel method
modified, ZrO, catalysts prepared by, selective isobutane and isobu-
tene formation from syngas, 148, 84
in preparation of ZrQ,-SiQ, aerogels, effects on texturat and catalytic
properties, 148, 673
Solid base catalysts
self-condensation of n-butyraldehyde, 148, 759
Solid electrolyte potentiometry
in monitoring of hydrogen oxidation on copper and copper oxide
catalysts, 145, 526
Solid solutions
Al,0;-MgAl,O,, high-surface-area, preparation and characterization,
148, 403
Solvents
effects on selective para-chlorination of toluene over zeolites, 147,
360
Sonication
effects on tetrahydronaphthalene dehydrogenation on Pd/C catalyst,
147, 1
Sorbose
direct oxidation to 2-keto-L-gulonic acid with molecular oxygen on
Pt- and Pd-based catalysts, 150, 199
Space velocity
high, selective n-butene isomerization to isobutylene on ZSM-23 zeo-
lites at, 150, 34
MoN catalysts prepared by TPR, effect on structural properties, 146,
218
olefin, effect on continuous alkylation of isobutane with 2-butene on
superacid sulfated ZrQ, catalysts, 149, 52
Spectroscopy, see also specific techniques
diffuse reflectance UV-vis, in estimate of basicity of Ln,0,-Bi,0;
catalysts for oxidative coupling of methane, 148, 399
Spillover
hydrogen on Pt/C catalysts, effect on benzene hydrogenation, 148,
470
nitrogen on Mo-Pd bimetallic system deposited on AlL,O,/W cata-
lysts, detection in field emission microscopy study, 145,
501
Spin echo mapping
3P NMR
activated VPO catalysts and precursors, 148, 395
VPO catalyst reference phases, 145, 251
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Spinels
Co0,0, and Mn;0,, for selective reduction of nitrobenzene
analysis of active sites, 149, 356
role of surface composition, 147, 294
CuCr,0,, Al- and Mg-substituted, CO oxidation, 147, 171
Spin trapping
in analysis of hydroxyl radical formation in TiO,-water—p-cresol—
oxygen photocatalytic system, 147, 156
Stability
crystalline aluminosilicate MCM-41, 148, 569
iron, in ferrisilicate analog of 8 zeolites, 147, 207
MAPO-36 molecular sieve, effects of Mg/P ratios and thermal and
hydrothermal treatments, 146, 62
thermal, see Thermal stability
Steam-reforming catalysts
deactivation by coke formation: promotion with potassium and effect
of water, 145, 437
Stereoselectivity
in reduction of dibenzo-18-crown-6 ether over Rh colloidal particles,
147, 214
Stereospecificity
MgCl,-supported Ti catalyst, effect of Al(C,Hs), treatment, 147, 367
trans-Stilbene
hydrogenation over Pt-TiO, aerogels, 147, 500
fiquid-phase hydrogenation on highly porous Pd-TiO, aerogels, 148,
625
Strong metal-support interactions
promotive effects on hydrogenation of CO; to methanol on Pd/Ce0,
catalysts, 150, 217
Strontium
LaggSry2CrO;-5, CO oxidation, kinetics, comparison with PY/ALO,
catalysts, 147, 594
LaggSre.MO,_5, (M = Cr,Mn,Fe,Co.Y) perovskites, propylene hy-
drogenation, 146, 583
Structure
Cr0O,/TiO, catalyst surface, spectroscopic analysis, 145, 46
MAPO-36 molecular sieve, stability, effects of Mg/P ratios and ther-
mal and hydrothermal treatments, 146, 62
MoO;/TiO;, catalyst, changes, induction by Na-doping, 147, 465
and morphology, V,0s-promoted Rh/SiO, catalysts, 149, 100
—selectivity
properties for methanol oxidation on MoQs/SiO; catalysts, role of
preparation methods, 150, 407
relation in CO hydrogenation over Fe—Al cluster catalysts pre-
pared by Alkoxy synthesis, 148, 119
supported MoQ, catalysts, analysis, 149, 268
V,05-TiO; aerogels, characterization, 149, 344
Styrene
formation in ethylbenzene dehydrogenation over Fe,0, and K-Fe,0,
catalysts, kinetics and IR spectroscopic analysis, 146, 407
Sulfate
Fe,0,/S0, catalysts, surface, role of Mo, 148, 194
-Zr0, aerogels, preparation as solid superacid catalysts by one-step
synthesis, 150, 18
ZrO, catalysts doped with, acid-catalyzed isomerization of light par-
affins, effect of hydration, 149, 181
Sulfation
AIPO,~ALG, catalysts: characterization and catalytic performance in
cyclohexene conversion and cumene cracking, 145, 107
Pt/ZrO, catalysts, effects on state of Pt, 145, 561
ZrO, surface, effects on acidic properties, 150, 143
Sulfiding
Al,Os-supported NiO, NiO-WO,, and WO; catalysts, TPR character-
ization, 146, 437
conventional, Mo/Al,O; catalysts, effect on catalytic properties,
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comparison with catalysts presulfided with alkyl polysulfides,
145, 429
effect on isobutane dehydrogenation over Ni/y-Al,O; catalysts, 146,
40

Sulfonic acid catalysts
preparation by radiation induced graft polymerization, 149, 243
Sulfur
CoMoS, Al O;-supported type I and AlLOs-, SiOy-, and carbon-sup-
ported type II phases, structural differences, XAFS, MES, and
XPS analysis, 146, 375
effect on propane dehydrogenation over Pt/Al,O; catalysts at 873 K,
150, 170
exchange in Mo/ALO; catalyst, analysis, 145, 216
poisoning of naphtha reforming catalysts, relative sensitivity, deter-
mination by deactivation model with residual activity, 146, 69
and Re, ensemble size reduction with, in transformation of Pt to
stable high-temperature dehydrogenation-hydrogenation cata-
lysts, 150, 186
338, in tracing study of dibenzothiophene hydrodesulfurization over
Mo, Ni, and Ni-Mo Al,O;-supported catalysts, 149, 171
Sulfur dioxide
modification of Cu/Al,O; catalysts, effect on selectivity for crotonal-
dehyde hydrogenation, 148, 464
oxidation catalyst model system, conductivity and phase diagram:
M,S,0,-V,05 (M = 80% K + 20% Na), 145, 312
and thiophene and CO, adsorption on Cu/AlLQO;, catalysts, FTIR anal-
ysis, 148, 438
Superacid catalysts
solid, ZrO,—-SOZ- as, preparation by one-step synthesis, 150, 18
sulfated ZrO,, Pt characterization, 145, 561
Superbasic catalysts
Ca0, bialkali-promoted, synergistic effects on selective formation of
acrylonitrile by oxidative methylation of acetonitrile with meth-
ane, 145, 390
Supercritical drying
in preparation of
V,0,-TiO, aerogels for selective reduction of NO by NH;, 149, 326
Zr0,-5i0, aerogels, effects on textural and catalytic properties,
148, 673
Surface acidity
alkali-doped MoQ,/TiQO, catalysts during pyridine adsorption, FTIR
analysis, 146, 415
AIPO,-AlLO; catalysts, effects of fluoride and sulfate treatment, 145,
107
aluminas in modified and pure Re/y-Al,O; metathesis catalysts, 'H
MAS NMR analysis and role in 1,5-cyclooctadiene ethenolysis,
150, 46
measurement by 3'P NMR of adsorbed trimethylphosphine: applica-
tion to vapor deposited SiO, on Al,O; monolayer catalysts, 145,
10
Ti-Si mixed oxide catalysts, relationship to microstructure, 149, 117
Surface area
free, Ni/SiO; catalysts after 2-ethylhexenal hydrogenation, determi-
nation by CO adsorption and H,/D, reaction, 146, 34
Surface composition
Pt—Mo/Si0, catalysts, effects of aromatic hydrocarbon reactions, ki-
netic study, 148, 550
role in selective nitrobenzene reduction to nitrosobenzene on Mn;0,
and Co;04 spinels, 147, 294
Surfaces
activated carbon catalyst supports, effects of HCI treatment, SIMS/
XPS analysis, 150, 368
active, C0,0,/v-Al,O, catalysts, 145, 356
-adsorbate interactions, metal cluster models for, selection, theoreti-
cal analysis, 148, 417
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alkaline cation-doped TiO; and MoQO,/TiO, catalysts, nucleophilicity,
FTIR study, 145, 239
Au-covered Pt catalysts, catalytic etching and metal wool structure
formation, 149, 23
Cu,Si alloys, direct methylchlorosilane formation, effects of Zn and
Sn promoters, 147, 101
Fe-containing bismuth molybdovanadate catalysts for oxidative de-
hydrogenation of 1-butene, catalytic properties, 146, 126
Fe;03/S0, and ferrihydrite catalysts, role of Mo, 148, 194
MAPQ-36 molecular sieve, properties, effects of Mg/P ratios and
thermal and hydrothermal treatments, 146, 62
metal oxide surface sites, energy distribution during NH; adsorption,
evaluation, 150, 274
MgO
catalysts for oxidative coupling of methane
properties, effects of precursors used in catalyst preparation,
148, 300
role of oxygen activation, transient studies, 150, 71
dehydroxylation by TPD, 146, 166
MgO,/AlLO; catalysts, characterization in relation to NH; and NO
adsorption, 150, 105
MoS,/AlLLO, catalysts, hydrogen species on, detection after reduction
reactions, 148, 149
Pt/a-Al,O5 particles, reconstruction monitored by methylcyclohex-
ane dehydrogenation and H, TPD, 145, 409
rhodium
oxidation at ambient pressures, surface-enhanced Raman and X-
ray photoelectron spectroscopic analysis, 150, 56
Rh(111), acetate formation on, 145, 37
Sm;0; and Sm,0;/MgO, oxidative coupling of methane over, role of
oxygen activation, transient studies, 150, 71
TiOx(110), catalytic decomposition of formic acid, reaction path
switchover, 146, 557
Surface segregation
in bimetallic clusters, statistical-mechanical modeling with cluster
site energies, 148, 575
Pd, for 1.3-butadiene hydrogenation on Pd,Nig and PdsNigs alloys,
149, 404
Syngas, see Synthesis gas
Synthesis gas
conversion to
C,-oxygenates on Rh-V/SiO, catalysts, role of vanadium pro-
moter, 145, 232
isobutene and isobutane over ZrQ, catalysts prepared by modified
sol-gel method, 148, 84
isobutylene over ZrO,-based catalysts, effects of additives, 145,
126
formation by
catalytic oxidation of methane in fluidized bed reactors, 146, 11
direct methane oxidation, monolith-supported metals for, compari-
son, 146, 1
formation of alcohol on K-MoO,/y-AlO; catalysts, effects of K-Mo
interaction, 146, 144
Rh catalyzed aldol-type chemistry under, analysis, 147, 107

Tantalum oxide
Si0;-supported catalysts, vapor phase Beckmann rearrangement of
cyclohexanone oxime, 148, 138
TAP, see Reactors, temporal analysis of products
TEM, see Transmission electron microscopy
Temperature
calcination
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aluminum hydroxide sols in carbon matrix, in preparation of stabi-
lized AlLLO,. 145, 450
Cr0O,/Ti0, catalysts, spectroscopic analysis, 145, 464
in dry air, effect on aromatization of propane on gallosilicates: light
alkane conversion to aromatic hydrocarbons. 145, 86
and Mg/P ratios, MAPQO-36 molecular sieve. effects on structural
stability and surface, acidic, and catalytic properties, 146, 62
effects on
continuous isobutane alkylation with 2-butene on superacid sul-
fated ZrO, catalysts, 149, 52
2-methylhexane cracking mechanism, 148, 595
Ni and Co activated-charcoal-supported catalysts, 145, 276
reduction on MoS,/Al,O, catalysts and resulting surface hydrogen,
148, 149
selective toluene para-chlorination over zeolites, 147, 360
linear increase, in analysis of 1- and 2-propanamines adsorbed on Ga—
MFI1 zeolites, 146, 228
low
CO chemisorption on MoO;:/A),O; catalysts at, 148, 392
induction of hydrogen—deuterium exchange and ethane hydrogena-
tion on SiO; catalysts, 149, 206
role in determining relative rates of protolytic cracking. chain propa-
gation, and hydrogen transfer, 145, 171
Temperature-programmed adsorption
in analysis of nitrogen on iron ammonia synthesis catalysts, 150, 345
Temperature-programmed desorption
ammonia on
aluminum oxides. hydroxyfluorides, and fluorides, in characteriza-
tion of active sites and correlation with catalytic behavior, 149,
449
V,04/TiO, de-NO,ing catalysts, 147, 241
in analysis of acidity of dealuminated faujasites, 148, 213
carbonaceous residues on used Ni/SiO, hydrogenation catalysts, 147,
82
and chemisorption, hydrogen, in dispersion measurements by single
introduction method coupled with back-sorption
Pd/ALLQO, catalyst, 146, 116
Pt, Ru, and Rh catalysts on AlLO,, 146, 103
dehydroxylation of magnesium oxide surface, 146. 166
H,
in analysis of n-hexane isomerization on Pt—-mordenite catalysts,
149, 211
and methylcyclohexane dehydrogenation. in monitoring of Pt/a-
Al Q; particle reconstruction, 145, 409
nitrogen on iron ammonia synthesis catalysts, 150, 345
Temperature-programmed reactions
ammonia with NO over V,0+/TiO, de-NO,ing catalysts, 147, 241
MoN catalysts prepared by, structural properties, effects of synthesis
factors, 146, 218
y-Mo;N synthesis in, effect of NH; decomposition by topotactic mo-
lybdenum oxides and nitrides, 145, 335
in preparation of molybdenum nitride/y-Al,O; hydrodenitrogenation
catalysts, 146, 193
Temperature-programmed reduction
in analysis of MoQO:/SiQ,-Al,O; catalysts, 147, 417
anomalous profiles of Cu,. CuO, and CuO-ZnO catalysts, evaluation,
148, 709
characterization of
Pt on sulfated ZrO, catalysts, 150, 254
vanadium species in V;0</Al:O; and V.0,/8i0- catalysts during
methane oxidation, 148, 369
and CO hydrogenation, on ZrO,-promoted Rh/SiO, catalysts, 145,
516
oxidic and sulfidic NiO/ALOs, WO;/ALQO;, and NiO-WQ,/ALO, cata-
lysts, characterization, 146, 437
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n-Tetradecane
cracking over USY zeolite at short times on stream, kinetics, 145, 58
Tetrahydronaphthalene
dehydrogenation on Pd/C catalyst, effect of sonication. 147, |
Tetramethoxysilane
formation in silicon and methanol reaction on copper(l) chloride cata-
lysts, reaction pathway, 145, 537
Texture
AIPO,-ALO; catalysts, effects of luoride and sulfate treatments, 148,
107
Thermal decomposition
potassium/ammonium salts of 12-molybdophosphoric acid in isobu-
tyric acid oxidehydrogenation, mechanism, 146, 491
Thermal stability
Ni-B, and Ni-P ultrafine amorphous alloy powders, comparative
analysis, 150, 434
SAPO-5 catalysts, effects of Si content, acid treatment. and Na ex-
change, 149, |
Thermodesorption
CO and NO from Pd~Ag and Pd-Cr bimetallic catalysts, 148, 47
Thermodynamics
oxygen chemisorption on Ag and Pt catalysts supported on solid
electrolyte, analysis by potential-programmed reduction, 148,
240
Thiophene
hydrodenitrogenation on Ni-Mo/Al.O, catalysts, role of Ni and ef-
fects of gas phase sulfur compounds, 148, 181
hydrodesulfurization on
CoMOo/Al;O; catalysts presulfided with alkyl polysulfides: compari-
son with conventional sulfiding. 145, 429
Co-MoS; unsupported catalysts, role of Co, 147, §15
MoS,/Al;O4 catalysts, molecular level modeling. 148, 288
zeolite-supported nickel sulfide catalysts, analysis, 150, 155
modification of Cu/AlLO, catalysts, effect on selectivity for
crotonaldehyde hydrogenation, 148, 464
a,B-unsaturated aldehyde and ketone hydrogenation, 148, 453
resistance and tolerance of naphtha reforming catalysts, deactivation
model with residual activity, 146, 69
and SO; and CO, adsorption on Cu/Al;O; catalysts, FTIR analysis,
148, 438
Thorium
in ZrO, based catalysts. effects on syngas conversion to isobutylene.
145, 126
Time on stream
effect on continuous isobutane alkylation with 2-butene on superacid
sulfated ZrQ; catalysts, 149, 52
Tin
ALOs-supported catalysts, coke deposited on, IR study, 145, 544
Cu,Si alloy surfaces promoted with, direct methylchlorosilane forma-
tion, 147, 101
-Pt
AlLO;-supported catalysts
metal dispersion in, measurements, 150, 135
thioresistance and thiotolerance. deactivation model with resid-
ual activity, 146, 69
y-ALO;-supported catalysts, bimetallic interaction during CO che-
misorption, IR spectroscopic study, 148, 406
SiO;-supported catalysts, isobutane dehydrogenation, microcalori-
metric, spectroscopic, and kinetic studies, 148, 771
—Pu111) surface alloys, butane hydrogenolysis, 149, 438
~Rh, S8i0,-supported catalysts active for H, reaction with NO, char-
acterization by EXAFS, FTIR, and TEM, 149, 70
Titanates
SiO,-supported, in I-dodecanol transesterification with ethyl propio-
nate, associated catalytic properties, 150, 150
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Titania, see Titanium dioxide
Titanium

in ZrO, based catalysts, effects on syngas conversion to isobutylene,
145, 126

Titanium dioxide

alkaline cation-doped, surface nucleophilicity, FTIR study, 145, 239
chromium ion-doped, FTIR and XPS characterization, 147, 115
Li*-doped catalysts
lattice and adsorbed oxygen species, reaction of C;H, and C;H,
with, transient kinetics, 147, 279
oxidative coupling of methane, CO, reaction pathways in, steady-
state tracing kinetic analysis, 148, 639
—Pd, highly porous aerogels, preparation, structural properties. and
hydrogenation activity, 148, 625
promoted Ru/SiO, catalysts, Fischer-Tropsch synthesis, compara-
tive effects of Ru dispersion and metal-TiO, interactions, 150,
400
—Pt aerogels, with high surface area, preparation, structure, and hy-
drogenation activity, 147, 500
-Si0, aerogels, textural and catalytic properties, effect of prehydro-
lysis, 150, 311
-Si0; catalysts
microstructure, relationship to surface acidity, 149, 117
and TS-1 zeolites, alkane and alkene oxidation, comparison, 149,
195
support of
CrO, catalysts
in selective catalytic reduction of NO by NH;, nature of active
sites, 146, 545
structure and spectroscopic properties, 145, 464
Cr,0; catalysts, behavior in selective reduction of NO by NH; and
morphological properties, 145, 141
Cu catalysts, NO reduction by CO, 146, 449
MoO; catalysts
alkaline cation-doped, surface nucleophilicity, FTIR study, 145,
239
pyridine adsorption, surface acidity during, FTIR assessment,
146, 415
structure, changes induced by Na-doping, 147, 465
partially oxidized Ru catalysts, adsorption of CO; and CO,+H,,
FTIR spectroscopic study, 146, 173
Pd catalysts, methane decomposition, 147, 272
Pt catalysts
acetophenone hydrogenation, intramolecular selectivity during,
effects of metal-support interaction, 147, 370
benzene hydrogenation, 143, 539; letter to editor, 147, 601
phenylethano! and acetylcyclohexane hydrogenation, 147, 375
reaction models for metal surfaces and acidic sites on oxides,
143, 563; letter to editor, 147, 601
toluene hydrogenation, 143, 554; letter to editor, 147, 601
Rh catalysts
in aniline oxidative carbonylation, activity and selectivity, 145,
204
CO adsorption, IR studies, 150, 335
CO, hydrogenation, Kinetic parameters, effects of carrier doping
with Wé+_ 148, 737
ketene decomposition, 145, 246
Ru catalysts
Fischer-Tropsch synthesis, comparative effects of Ru disper-
sion and metal-TiO, interactions, 150, 400
in Fischer—Tropsch synthesis, elementary processes during, rate
coefficient estimates, 146, 237
hydrocarbon synthesis, effects of H, and CO intrapellet diffu-
sion, 149, 428
metal-support interactions, effect on Ru dispersion, 149, 142
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V,0s catalysts
NO,-NH; interaction on, analysis, 145, 96
structure and reactivity of surface vanadium oxide phase, effects
of additives, 146, 335
surface reactivity, in partial oxidation of methanol, 146, 323
V,0; de-NO,ing catalysts, TPD and TPR of NH;, 147, 241
surface acid sites, energy distribution during NH; adsorption, evalua-
tion, 150, 274
TiOx(110) surface, catalytic formic acid decomposition, reaction path
switchover, 146, 557
-V,0;5 aerogels
selective reduction of NO by NH;
catalyst activity, preparation, and morphological properties, 149,
326
catalyst structure and activity, effect of niobia doping, 150, 284
in situ diffuse reflectance FTIR study, 147, 5
structural properties, spectroscopic analysis, 149, 344
—water—p-cresol-oxygen photocatalytic system, hydroxyl radical
formation, spin trap study, 147, 156
Wo+-doping, effects on
CO hydrogenation and oxidation on Rh/TiO,; crystallites, kinetic
parameters, 145, 491
H; and CO adsorption on Rh/TiO, crystallites, 145, 479
zeolite-supported, photodegradation of gaseous pyridine, 149, 189
Titanium isopropoxide
interaction with surface hydroxyls on SiO,, 145, 565
Titanium silicalite-1
catalytic oxidation of alcohols with H,0,, 146, 476
Titanium silicalite-2
catalytic oxyfunctionalization of n-hexane by H,0,, co-solvent ef-
fects, kinetic study, 148, 540
Titanium silicate
Al*~ and Fe** analogs, MEL molecular sieves with, synthesis, cata-
lytic properties, and characterization, 145, 73
Titanium tetrachloride
MgCl,-supported catalysts, stereospecificity, effect of ANC,Hs):
treatment, 147, 367
Titration
hydrogen/oxygen, in measurement of Pd dispersion on supported
catalysts, 149, 486
Toluene
C; alkylation, n-propyltoluene formation in, mechanism: effect of
zeolite structure, 146, 523
conversion on
MAPO-36 molecular sieve, effects of Mg/P ratios and thermal and
hydrothermal treatments, 146, 62
SAPO-5 catalysts, effects of Si content, acid treatment, and Na
exchange, 149, ]
ethylation on modified beta zeolites, 146, 211
hydrogenation over
MoS,/y-AlLL O, and y-Al,O; mechanical mixtures, hydrogen content
and hydrogenation activity, 147, 476
supported Pt catalysts, 143, 554; letter to editor, 147, 601
supported Pt catalysts, reaction models for metal surfaces and
acidic sites on oxide supports, 143, 563; letter to editor, 147, 601
selective para-chlorination over zeolites, analysis, 147, 360
shape selective methylation over H-ZSM-5, role of xylene isomeriza-
tion, 147, 199
transformation on H-ZSM-5 zeolite, 145, 574
—water interface, hydrolysis of water-insoluble esters at, promotion
by octadecyltrichlorosilane-treated H-ZSM-5 zeolites, 148, 493
TPD, see Temperature-programmed desorption
Tracing studies
steady-state, in analysis of CQO, reaction pathways in oxidative cou-
pling of methane over Li*-doped TiO, catalysts, 148, 639
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Transesterification
I-dodecanol with ethyl propionate, catalytic properties of SiO;-sup-
ported titanates in, 150, 150
Transmission electron microscopy
in analysis of
octane reforming on Pt—Re/y-Al,O; catalysts, 148, 478
processes catalyzed by Pd—Ni alloy particles on carbon substrates
in presence and absence of oxygen in situ studies, 149, 474
Rh-8n/8i0, catalysts active for H, reaction with NO, 149, 70
high-resolution, in analysis of annealing of Pd particles on MgO in O,
and H,, 148, 534
V,0s-promoted Rh/SiO, catalysts, structure and morphology, 149,
100
Transport pulsed gas
effects in TAP reactors, model, 148, 683
Trialkoxysilanes
selective synthesis, by metallic silicon reaction with alcohols on cop-
per(I) chloride, 147, 15
Triethylaluminum
treatment of MgCl,-supported TiCl, catalyst with, effect on stereo-
specificity, 147, 367
Tri-iron carbonyls
formation on surface of Fe/Al,O, catalysts and coordinate geometry,
149, 247
Trimethoxysilane
formation in reaction of silicon and methanol on copper(l) chioride
catalysts: reaction pathway, 145, 537
Trimethylphosphine
adsorbed, *'P NMR in measurement of surface acidity: application to
vapor deposited SiO; on Al,O, monolayer catalysts, 145, 10
Triosmium clusters
on partially hydroxylated y-Al,O; and SiO,, metal-support interac-
tion, model, 149, 159
Triruthenium dodecacarbonyl
~2,2'-bipyridine, SiO,-supported catalysts, preparation by pulse im-
pregnation, 148, 315
Tritium
and deuterium, gaseous, isotopic exchange with benzylic compounds
on Pd/C catalysts, 148, 648
Tschernichites
and 8 zeolites, physiochemical properties, comparison, 148, 91
Tungsten
Al,O; covering, support of Pd—~Mo catalysts, field emission micro-
scopic study: nitrogen spillover, 145, 501
Weé+, doping of TiO,, effects on
CO hydrogenation and oxidation on Rh/TiO, crystallites, kinetic
parameters, 145, 491
CO;, hydrogenation on Rh/TiO, catalysts, kinetic parameters, 148,
737
H; and CO adsorption on Rh/TiO, crystallites, 145, 479
Tungsten sulfide
based hydrotreating catalysts, morphology, HREM analysis, 147, 123
Tungsten trioxide
as additive in V,05/Ti0, catalysts, effects on structure and reactivity
of surface vanadium oxide phase, 146, 335
and NiO-WO,; and NiO, ALO;-supported oxidic and sulfidic cata-
lysts, characterization by TPR, 146, 437
surface acid sites, energy distribution during NH; adsorption, evalua-
tion, 150, 274
12-Tungstophosphoric acid
high-pressure oligomerization of propene, 147, 441
polyaniline protonation, in preparation of conjugated polymer-sup-
ported catalysts, 147, 544
12-Tungstosilicic acid
high-pressure propane oligomerization, 147, 441
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\4

Vanadia, see Vanadium pentoxide
Vanadium
—Mg-O catalysts, selective propane to propene oxidation, role of
magnesium vanadate phases, 148, 56
-Rh catalysts, SiO,-supported, synthesis of C,-oxygenates from syn-
gas role of vanadium promoter, 145, 232
-Sb-0 catalysts, propane ammoxidation, 148, 501
Vanadium oxides
vy-ALO;-supported catalysts, oxidative dehydrogenation of propane,
145, 318
SiO,-supported catalysts, butane oxidation, effect of Cs modification,
148, 587
supported catalysts, surface reactivity, in partial methanol oxidation,
146, 323
TiO;-supported catalysts, structure and reactivity of surface vana-
dium oxide phase, effects of additives, 146, 335
Vanadium pentoxide
Al,Os- and SiO;-supported catalysts
partial methane oxidation
effects of vanadium species and dispersion, 148, 388
TPR characterization of vanadium species, 148, 369
and unsupported catalysts, partial methane oxidation, role of oxy-
gen, 148, 378
ammonia oxidation and oxygen exchange over, mechanism, *N and
80 tracer studies, 149, 375
based SO, oxidation catalyst model system M,S;0.-V,0; (M = 80%
K + 20% Na), 145, 312
promoted Rh/SiO, catalysts, structure and morphology, 149, 100
selective catalytic reduction of NO by NH;, isotopic labeling studies,
149, 390
Si0,-supported catalysts, partial methane oxidation to formaldehyde
with O,, 148, 514
~TiO, aerogels
selective reduction of NO by NH;
catalyst activity, preparation, and morphological properties, 149,
326
catalyst structure and activity, effect of niobia doping, 150, 284
in situ diffuse reflectance FTIR study, 147, 5
structural properties, spectroscopic analysis, 149, 344
TiO,-supported catalysts, NO,—NH, interaction on, analysis, 145, 96
TiO,-supported de-NO;,ing catalysts, TPD and TPR of NH;, 147, 241
Vanadium phosphate
catalysts and precursors, characterization by 3'P NMR spin echo
mapping, 148, 395
Vanadium-phosphorus oxide catalysts
n-butane oxidation to maleic anhydride, mechanism
catalyst evolution under n-butane, butadiene, and furan oxidation
conditions, 145, 267
kinetics of VPO catalysts compared to VPO reference phases, 145,
256
reference phases, 'P NMR spin echo mapping, 145, 251
Vanadyl phosphate
phases, hydration, Raman spectroscopic analysis, 148, 334
Vapor-phase substitution
chlorobenzene with NH; on Cu-exchanged zeolites, 148, 68
Velocity
space, see Space velocity
Vinyl acetate
synthesis on Pd—-Cd/SiO, and Pd-Au/SiO, catalysts, isotopic tran-
sient kinetics, 149, 254
Volcanic tuff
vapor-phase condensation of formaldehyde and acetaldehyde to acro-
lein, 147, 133
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w

Water
effects on sulfided NiMo/y-AlO; catalyst deactivation during hydro-
deoxygenation, 146, 281
role in cyclopentane hydrogenolysis and coke formation on K-pro-
moted Ni/Al,O; catalysts, 145, 437
—TiO,—p-cresol-oxygen photocatalytic system, hydroxyl radical for-
mation in, spin trap study, 147, 156
—toluene interface, hydrolysis of water-insoluble esters at, promotion
by octadecyltrichlorosilane-treated H-ZSM-5 zeolites, 148, 493
Water—gas shift reaction
on Rh-2,2'-bipyridine/SiO, catalysts, catalyst preparation, 148, 722

X

Xenon
adsorption, in analysis of Ir cluster formation on NaY zeolites by
cation exchange, 149, 61
XPS, see X-ray photoelectron spectroscopy
X-ray absorption fine structure
in analysis of structural differences in CoMoS, Al,Os-supported type
I and AlL,Os-, SiOs-, and carbon-supported type Il phases, 146,
375
X-ray absorption near-edge structure
in analysis of #n-hexane isomerization on Pt—mordenite catalysts, 149,
211
X-ray diffraction
in analysis of
aluminum oxide, hydroxyfluoride, and fluoride catalysts, surface
activity in heterogeneous halogen exchange reactions, character-
ization, 148, 270
CO and NO adsorption on Pd-Ag and Pd—-Cr bimetallic catalysts,
148, 47
Mo0,/8i0,-Al,0; catalysts, 147, 417
X-ray photoelectron spectroscopy
in analysis of
alloying in Pd/ZnO catalysts, 145, 235
chromium ion-doped TiO,, 147, 115
structural differences in CoMoS, Al,Os-supported type 1 and Al,Os-,
Si0,-, and carbon-supported type 1l phases, 146, 375
and SIMS, in analysis of HClI-treated activated carbon catalyst sup-
ports, 150, 368
and surface-enhanced Raman spectroscopy, in analysis of surface
oxidation of Rh at ambient pressures, 150, 56
X-ray spectroscopy
energy dispersive, in analysis of octane reforming on Pt—Re/y-ALO,
catalysts, 148, 478
XRD, see X-ray diffraction
Xylene
isomerization, role in shape selective methylation of toluene over H-
Z8M-35, 147, 199
transformation on H-ZSM-B zeolites, 145, 574
m-Xylene
transformation on Al-pillared clays and ultrastable Y zeolites, 145, 79
o-Xylene
conversion on SAPO-5 catalysts, effects of Si content, acid treat-
ment, and Na exchange, 149, 1
isomerization on dealuminated H mordenites, role of Lewis acidity,
150, 421
selective para-chlorination over various zeolites, 150, 430

Y

Yttrium
La, ¢Sry. YO, ;s perovskites, propylene hydrogenation, 146, 583
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stabilized ZrO,
support of Cu catalysts, oxygen vacancy, effects on CO oxidation,
147, 322
tube, CuO and Cu,0O catalysts in, hydrogen oxidation, solid elec-
trolyte potentiometric analysis, 145, 526

z

Zeolites, see also Molecular sieves; Mordenites
beta
conversion of methanol and other O-compounds to hydrocarbons,
147, 177
cracking l-phenylheptane, effects on long chain alkyl aromatic
chemistry, 145, 181
ferrisilicate analog, stability of Fe?* ions in, analysis, 147, 207
and tschernichite, physiochemical properties, comparison, 148, 91
vapor-phase aromatic nitration by dinitrogen tetroxide, kinetics
and mechanism, 147, 163
boroaluminosilicate, n-butene isomerization, kinetics, 145, 551
Bronsted site acidity, *C NMR analysis, 148, 779
Ce-ZSM-5, catalytic NO, reduction in presence of oxygen: mechanis-
tic study of role of oxygen and doped metals, 150, 9
Cr-Y and H-Y, for oxidative destruction of chlorofluorocarbons
CFC11 and CFC12, catalyst characterization, 148, 524
Cu-exchanged, beta, L, Y, and ZSM-5, vapor-phase substitution of
chlorobenzene with NH;, 148, 68
Cu?-exchanged, NO reduction with NH;, kinetics, 148, 427
dealuminated mazzite, formation of conjugated iminium ions from
pyridine, 146, 460
faujasites, see Faujasites
ferrierites, see Ferrierites
[Fe]-ZSM-5 and [Ga]-ZSM-S5, and Mg—-Mo-O catalyst, butane aro-
matization and coupled oxidative dehydrogenation, 145, 65
Ga-MFI, adsorbed 1- and 2-propanamines, thermal analysis, 146, 228
HY
coke deposited on, IR study, 145, 544
effect on n-propyltoluene formation in C; alkylation of toluene,
146, 523
and Europt-1, mechanical mixtures in different configurations, n-
hexane reactions, 147, 342
and H-ZSM-5, cracking of
Gippsland reduced crude, analysis, 147, 393
n-hexane, hydrogen transfer steps during, propene, n-butene,
and isobutene reactivity in, 147, 494
isobutane, chain mechanism interpretation, 147, 352
partially alkali-exchanged. methyl tert-butyl ether synthesis, 148,
157
H-ZSM-5
and amorphous aluminosilicate, n-butanol dehydration, effect of
pore confinement, 149, 36
cracking of long chain alkyl aromatics, comparison, 145, 181
effect on n-propyltoluene formation in C; alkylation of toluene,
146, 523
Ga-loaded, C; aromatization, effect of Ga/proton balance, 145, 456
n-hexane cracking, kinetics, 146, 87
intermolecular cyclization of diethanolamine and methylamine, in
formation of N-methylpiperazine, 147, 349
light monoalkylbenzenes and dialkylbenzene transformation, 145,
574
metal-free, n-heptane cracking with hydrogen at high pressure,
148, 30
methanol conversion to gasoline, distinction between CHs-type
and CHa-type species as chain-extending intermediates in, 147,
358



CUMULATIVE SUBIJECT INDEX 489

methylamine synthesis, analysis: microcalorimetric and IR spec-
troscopic studies of adsorbed species, 146, 257
modification by NaOH, 148, 562
octadecyltrichlorosilane-treated, promotion of hydrolysis of water-
insoluble esters at toluene—water interface, 148, 493
propane aromatization, effects of Ga and Pt addition to HZSM-S,
149, 465
shape selective methylation of toluene, role of xylene isomeriza-
tion, 147, 199
KL
chemical vapor deposition of platinum hexafluoroacetylacetonate
inside, 145, 377
and Na-Y and Na-X, selective toluene para-chlorination, analy-
sis, 147, 360
support of Pt catalyst for hexane aromatization, effect of KCl addi-
tion method, 147, 311; erratum, 149, 246
KX, naphthalene oxyiodination, 147, 186
L, support of Pt catalysts
CO adsorption, *C NMR study, 150, 225
n-hexane conversion, microcalorimetric, C NMR, and Kkinetic
studies, 150, 234
hydrogen and CO adsorption, microcalorimetric study, 148, 198
MFI, cation-containing, interaction with [-propanamine, 148, 164
modified, toluene and benzene ethylation, 146, 211
mordenites, see Mordenites
NaHY, catalytic activity in butene-1 isomerization, role of OH group
heterogeneity, 145, 372
NaY, Ir clusters in, formation by cation exchange, EXAFS, Xe ad-
sorption, and '?Xe NMR analysis, 149, 61
Ni/NaX, Brgnsted, cation, and metal sites in, cyclopropane reactions
at, 148, 100
Pt- and Pd-containing, selective CO oxidation in presence of butane
and maleic anhydride, 146, 277
selective
naphthalene isopropylation, computer-assisted screening, 147,
231
o-xylene para-chlorination, 150, 430
support of
Ga catalysts, selective catalytic reduction of NO with methane,
145, 1
Pt catalysts, n-hexane reactions, effects of differences in catalyst
acidity, 147, 333
T-beta, selective alkene and alkane oxidation, catalytic activity, 145,
151
TS-1, and Ti0,-Si0, catalysts, alkane and alkene oxidation, compar-
ison, 149, 195
USHY
2,3-dimethylbutane cracking, role of extra-framework aluminum,
150, 243
hexane protolysis, 150, 1
2-methythexane cracking, mechanism, effect of reaction tempera-
ture, 148, 595
2-methylpentane and 3-methylpentane cracking, Kkinetics and
mechanism, 146, 594
Usy
isobutane cracking, relative rates of protolytic cracking, chain
propagation, and hydrogen transfer, role of reaction temperature
and catalyst characteristics, 145, 171
paraffin cracking at short times on stream, kinetics, 145, 58
Y
cracking of long chain alkyl aromatics, comparison, 145, 181
FSS-1, isoalkane cracking, degenerate non-primary products in,
146, 358
hydrogen transfer activity, quantitative characterization, 145,
S4

support of
nickel sulfide catalysts, preparation, characterization, and hy-
drodesulfurization activity, 150, 155
non-acidic Pd catalysts prepared from organopalladium precur-
sors, methylcyclopentane conversion, 149, 92
ultrastable
interactions with orthophosphoric acid, IR and NMR studies,
145, 27
isobutane/2-butene alkylation, effect of unit cell size, 146, 185
m-xylene transformation, 145, 79

ZSM-§
and Co- and Cu-loaded, selective NO reduction by hydrocarbons,
149, 229

hydrogen transfer activity, quantitative characterization, 145, 54
large and small crystals, shape-selectivity, 145, 243
metal-containing, direct partial oxidation of methane, effects of
metals on higher hydrocarbon formation, 148, 134
proton-exchanged, 2-methylpropene amination, 146, 249
and silicalite-1, ¥Si MASS NMR spectra analysis, resolution en-
hancement, 147, 364
support of Rh catalysts, oxidative carbonylation of aniline, activity
and selectivity, 145, 204
vapor-phase condensation of formaldehyde and acetaldehyde to
acrolein, 147, 133
ZSM-22, l-butene isomerization, synthesis, characterization, and
catalytic behavior, 147, 484
Z8M-23, selective n-butene isomerization to isobutylene at high
space velocities, 150, 34
Zinc
CuZnCr catalysts, alcohol synthesis, effects of cobalt concentration,
methanol, and ethanol, 147, 88
Cu/Zn/Mg/Cr catalysts and Cu/Mn/Ba/Cr catalysts, vapor phase hy-
drogenation of maleic anhydride and esters to y-butyrolactone,
reaction pathway, 150, 177
promoted Cu;Si alloy surfaces, direct methylchlorosilane formation,
147, 101
Zinc oxide
—~CuO, and Cu, and CuO catalysts, anomalous profiles by TPR, eval-
uation, 148, 709
support of Pd catalysts, alloying in, XPS evidence, 145, 235
Zirconia, see Zirconium oxide
Zirconium oxide
based catalysts, syngas conversion to isobutylene, effects of addi-
tives, 145, 126
effects on MoS,- and WSx-based hydrotreating catalysts, HREM
analysis, 147, 123
prepared by modified sol-gel method, selective isobutane and isobu-
tene formation from synthesis gas, 148, 84
promoted Rh/SiO, catalysts, CO hydrogenation and temperature-pro-
grammed reduction, 14§, 516
-Si0; aerogels, homogeneity, strategies for control of, comparison:
effect of preparation on textural and catalytic properties, 148,
673
-Si0; catalysts, cyclohexanol dehydration, acid strength character-
ization, 148, 660
-SO%- aerogels, preparation as solid superacid catalysts by one-step
synthesis, 150, 18
sulfated, support of Pt catalysts, characterization by TPR, 150, 254
sulfate-doped catalysts, acid-catalyzed light paraffin isomerization,
effect of hydration, 149, 181
superacid sulfated catalysts, continuous alkylation of isobutane with
2-butene on, effects of process variables, 149, 52
support of
MoO; catalysts, molecular structure and reactivity for methanol
oxidation, 149, 268
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Pd catalysts, methane oxidation, kinetics, 146, 537 surface acid sites, energy distribution during NH; adsorption, evalua-

Pt catalysts, sulfation effect on Pt state, 145, 561

tion, 150, 274
surfaces, modification by SO, effects on acidic properties, 150, 143

RhMo and Rh catalysts, CO hydrogenation, elementary steps, 146, Y,Os-stabilized tube, CuO and Cu,O catalysts in, hydrogen oxida-

422

tion, solid electrolyte potentiometric analysis, 145, 526

vanadium oxide catalysts, surface reactivity, in partial methanol Y-stabilized support, oxygen vacancy, effects on CO oxidation over

oxidation, 146, 323

Cu catalyst, 147, 322
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