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A

Acetaldehyde
oxidation on Al2O3, Pd/Al2O3, and PdO/Al2O3 catalysts, 162, 104
photooxidation in humidified air, 158, 570

Acetic acid
ketonization on zirconium oxides dispersed on SiO2 derived from

Cp2ZrCl2, [(i-PrCp)2ZrH(µ-H)]2, and Zr(OEt)4, 164, 440
oxidation on Al2O3, Pd/Al2O3, and PdO/Al2O3 catalysts, 162, 104

Acetone
solvent effect on oxidation of olefins and alcohols on Ti-beta zeolite,

161, 11
Acetonitrile

solvent effect on oxidation of olefins and alcohols on Ti-beta zeolite,
161, 11

Acetylene hydrogenation
over Ni/NiAl2O4 catalysts: characterization, coking, and reaction stud-

ies, 159, 313
over Pd/Al2O3 catalysts, associated coke formation, effects on mass

transfer and selectivity, 158, 267
over Pd/α-Al2O3 catalysts, coke formed during, deuterium incorpora-

tion, 162, 365
Acid catalysts

Cu–Rh/Al2O3-based, butyraldehyde conversion to dibutyl ether, 163,
262

Acidity
and basicity, TiO2–ZrO2 catalysts, correlation with catalytic activities,

164, 166
dealuminated mazzite, multitechnique characterization, 161, 587
H-gallosilicate, in propane aromatization

hydrothermal pretreatment effects, 158, 537
Si/Ga ratio effects, 158, 34

mixed oxide aerogels containing SiO2, 159, 58
SiO2–ZrO2, XPS study, 161, 551
sulfated ZrO2

catalysts prepared by thermolysis of zirconium sulfate, FTIR study,
162, 268

measurement by 4 K broad-line and 300 K high-resolution MAS 1H
NMR in presence of water, 161, 186

Acids
solid and in solution, reversible transfer of hydrons to carbonyl groups,

160, 309
Acid sites

sulfated ZrO2 catalysts for n-butane isomerization, selective poisoning
and deactivation, 158, 336

Acrolein
adsorption on Pt80Fe20(111) alloy, theoretical study, 164, 152

Activation energy
apparent, in metal-catalyzed reactions of alkanes, analysis, 163, 319
2-methylpentane cracking over USHY zeolite, effects of steam dilution,

163, 365
Active sites

cobalt aluminum oxide catalysts in selective reduction of nitrobenzene,
161, 459

Co–Mo/Al2O3 catalysts
characterization using proton affinity distributions, 158, 411
creation, catalyst preparation variables affecting, 162, 66

Ga- and In-containing H-ZSM-5 zeolites in selective reduction of NO
by CH4, formation by solid-state ion exchange, 161, 465

V2O5/γ -Al2O3 catalysts in oxidative dehydrogenation of ethane, 162,
250

Acylation
benzofuran and 2-methylbenzofuran over Y zeolite in fixed bed reactor,

159, 427
Adamantane

reaction on sulfated ZrO2 catalysts, mechanism, 158, 116
Adsorption

amines by Pt/Al2O3 and Pt/C catalysts, enhancement of reaction rate
and selectivity in L-sorbose oxidation, 161, 720

ammonia on V2O5/TiO2 catalysts, 15N NMR study, 158, 199
atomic H, CO, and unsaturated molecules on Pt80Fe20(111) alloy, theo-

retical study, 164, 152
carbon monoxide on

HZSM-5 and Mo/HZSM-5 zeolites, FTIR study at low temperature,
161, 107

Pd catalysts supported on Al2O3, La2O3–Al2O3, and LaAlO3, 161,
614

Pd/CeO2 catalysts, 159, 112
Ru–RuOx /TiO2 catalysts, effect of sulfur poisoning, 158, 427

COS and H2S on supported Pt catalysts, 160, 235
dissociative, methyl halides on Cu/SiO2 catalysts, associated methyl

spillover, 161, 810
equilibrium constants for, estimation with proton affinities, in modeling

of 2-methylpentane cracking, 161, 377
ethylene on Al2O3-supported Pt, Pt–Sn, and Pt–In catalysts, 160, 118
hydrogen

on Cu in Al2O3-supported copper catalysts, site characterization by
in situ 1H NMR, 164, 268

on Pd/CeO2 catalysts, 159, 112
by Pt/Al2O3 catalysts, effects of In and Sn, 160, 106

methane on HZSM-5 and Mo/HZSM-5 zeolites, FTIR study at low tem-
perature, 161, 107

methyl chloride and methyl iodide on Pt/SiO2 catalysts, IR study, 159,
69; erratum, 162, 151

on Mo2C/Al2O3 and Mo2N/Al2O3 catalysts, relationship to reactivity
for thiophene hydrodesulfurization, 164, 109

nitric oxide on
Cu-exchanged zeolites, FTIR study: effects of Cu levels, NO pressure,

and catalyst pretreatment, 158, 301
H-, NaH-, CuH- and Cu-ZSM-5, in situ FTIR study, 164, 232
Pd catalysts supported on Al2O3, La2O3–Al2O3, and LaAlO3, 161,

614
Pd/CeO2 catalysts, 159, 112
V2O5/TiO2 catalysts, 15N NMR study, 158, 199

by Pd catalysts supported on Al2O3, SiO2, and TiO2, analysis at low
temperature, 161, 507

SO2

on γ -Al2O3, 159, 394
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γ -Al2O3-supported group IA and group IIA metal oxides for, prepa-
ration, 163, 176

AES, see Auger electron spectroscopy
Aging effects

Cs-promoted Ag/α-Al2O3 catalysts for ethylene epoxidation, 162, 48
TiO2–SiO2 aerogel structure and catalytic properties, 161, 651

Air
humidified, photooxidation of acetaldehyde and ethanol in, 158, 570

Alanine
formation by enantioselective hydrogenation of pyruvic acid oxime on

Pd/Al2O3 catalysts, 161, 451
Alcohols

and olefins, formation of carboxylic acids in H-ZSM-5 via trapping of
alkyl carbenium ions with CO, in situ 13C solid-state MAS NMR
study, 164, 411

oxidation
by ferric sulfate with Pt black in redox fuel cell, 158, 92
with hydrogen peroxide on Ti-beta catalyst, solvent effects, 161, 11

synthesis from CO/H2 over Cu/ZnO/Cr2O3 catalysts, C–C bond forma-
tion during, promoter effect of Cs, 163, 418

Aldehydes
oxidation by ferric sulfate with Pt black in redox fuel cell, 158, 92
α-β unsaturated, hydrogenation on Pt80Fe20(111) alloy surface, selec-

tivity, 164, 152
Alkali metal ions

effect on chemisorption of CO and CO2 on supported Pd catalysts, FTIR
study, 164, 322

localization in Na-promoted Pd catalysts, LEIS and TEM studies, 164,
334

long-range interaction with acidic OH groups in H-ZSM-5, 159, 230
Alkanes

dehydrocyclization, reaction pathway, 162, 134
higher, formation by oxygen-free conversion of methane by isothermal

two-step reaction
on EUROPT-1 catalyst

chemisorption of methane, 159, 441
hydrogenation of adspecies from methane chemisorption, 159, 449

on Ru/SiO2 catalysts, 161, 282
hydrocracking and hydroisomerization on PtHY catalysts, effect of bal-

ance of acid and hydrogenating functions, 162, 179
and hydrogen, reactivation of coked H-ZSM-5, 164, 146
hydrogenolysis over Pt/Al2O3 and PtRe/Al2O3 catalysts, catalyst stabil-

ity during, analysis, 163, 328
metal-catalyzed reactions, kinetics and compensation effect, 163,

319
oxidation on Fe–phthalocyanine/carbon black catalysts, 164, 341

Alkenes, see also Olefins
shape-selective oligomerization to near-linear hydrocarbons by zeolite

catalysis, 161, 687
Alkylation

benzene with light olefins over β zeolites, liquid-phase reactions, 157,
227; erratum, 158, 361

diphenylamine with α-methylstyrene and diisobutylene using acid-
treated clay catalysts, 160, 84

isobutane with 2-butene over acidic Cs+, NH4
+, and K+ salts of 12-

tungstophosphoric acid, 164, 422
toluene with ethanol over zeolite ZSM-5 with external surface inactiva-

tion, 159, 368
Alkyl carbenium ions

trapping with CO, in formation of carboxylic acids from alcohols and
olefins in H-ZSM-5, in situ 13C solid-state MAS NMR study, 164,
411

Alkylglucoside surfactants
environmentally friendly, preparation with zeolite catalysts, 161, 713

Alloys
Pt/Ce, crystalline, Pt/CeO2 catalysts derived from, CO oxidation activity,

158, 102
Pt80Fe20(111), surface chemical and electronic properties, 164, 152

Alumina, see Aluminum oxide
Aluminophosphate oxynitrides

base sites and catalytic implications, 163, 392
Aluminum

Al–Sb–V–oxide system for propane ammoxidation, regions of phase
formation and catalytic role of Al, Sb, and V, 160, 244

catalytic complexes with Co, Mo, Ni, HY zeolite, or H-ZSM-5 zeolite, hy-
drodesulfurization of methyl-substituted dibenzothiophenes, 159,
236

MgO stabilized by, support of
Pd and Pt catalysts, n-hexane conversion, in situ 13C MAS NMR study

isomerization and hydrocracking mechanism, 164, 347
main reaction pathway identification and comparison with micro-

catalytic reactor tests, 158, 521
Pt catalysts, methylcyclopentane ring opening, 164, 467

montmorillonites and saponites pillared with, support of Pt catalysts,
comparison in hydroconversion of heptane, 162, 198

Zn–Mn–Al–O spinels, cation distribution in catalysts for nitrobenzene
reduction to nitrosobenzene, 160, 148

Aluminum fluorides
AlF3−x(OH)x , structure and catalytic behavior, effects of doping with

Cr and Mg, 159, 332
Aluminum oxide

–amorphous silica, cracking activity and hydrothermal stability, com-
parison with MCM-41, 159, 375

–CaO, support of Ni catalysts, carbonaceous species formed during re-
forming of CH4 with CO2, characterization, 161, 626

fluoride-modified, support of NiW sulfided catalysts prepared with oxi-
salt and thiosalt precursors, electron microscopy, 158, 181

–Ga mixed oxides, support of Ni–Mo catalysts for cumene cracking
and thiophene hydrodesulfurization, characterization and reactiv-
ity, 158, 583

isocyanic acid hydrolysis on, analysis, 162, 96
–La2O3, support of Pd catalysts, NO reduction by CO, reactivity, 161,

614
Pt/CeOx /Al2O3 catalysts, NO reduction by CO, oscillations, 161, 292
–SiO2, support of

Pd catalysts, competitive hydrogenation of toluene and benzene, 161,
742

Rh catalysts, CO2-reforming of methane, 164, 122
sodium phosphate catalysts, lactic acid conversion, surface species in,

FTIR and 31P NMR studies, 164, 207
support of

chromium oxide-based catalysts for isobutane dehydrogenation, ac-
tivity and characterization, 158, 236

Co–Mo catalysts
active site characterization using proton affinity distributions, 158,

411
active site creation, catalyst preparation variables affecting, 162, 66
sulfided catalysts promoted by Co(CO)3NO thermodecomposi-

tion, preparation, characterization, and activity, 162, 88
Cr2O3 catalysts, n-butane dehydrogenation, initial activity, monitor-

ing by on-line FT–IR gas analysis, 161, 393
Cu catalysts

hydrogen adsorption sites, in situ 1H NMR, 164, 268
water–gas shift reaction, microkinetic analysis, 158, 170

Cu/Rh catalysts, acid catalysts based on, conversion of butyraldehyde
to dibutyl ether, 163, 262

Mo2C and Mo2N catalysts, thiophene hydrodesulfurization: adsorp-
tion sites, catalytic activities, and nature of active surface, 164, 109
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Ni catalysts, CO2 reforming of CH4 to syngas, support effects, 162,
230

NiMo residue hydrodemetallization catalysts, initial deactivation,
161, 319

Pd catalysts
enantioselective hydrogenation of pyruvic acid oxime to alanine,

161, 451
modified activities and selectivities in silated–oxidized–reduced

catalysts, 161, 441
NO reduction by CO, reactivity, 161, 614

Pd and PdO catalysts, oxidation of volatile organic compounds, 162,
104

Pt catalysts
adsorption behavior and hydrogenolysis activity, effects of In and

Sn, 160, 106
alkane hydrogenolysis, EUROPT-3 stability during, analysis, 163,

328
COS and H2S adsorption, 160, 235
n-heptane reforming, coke and product profiles along catalyst bed

during, effect of S, 161, 263
H2 reactions with cyclopropane, ethene, 1,3-butadiene, and 2-

butyne, activities and selectivities, 162, 10
H2-TPD: decomposition and isotopic exchange by spillover hydro-

gen of chemisorbed NH3, 159, 41
mechanical mixtures with sulfated ZrO2, catalytic activity, effects

of preparation and activation treatments, 163, 18
(R)-1-(1-naphthyl)ethylamine derivative-modified, enantioselec-

tive hydrogenation of ethyl pyruvate, 160, 261
NO reduction by CO, associated catalyst deactivation, 161, 292
propane dehydrogenation, coke formation during, effects of reac-

tion conditions and time on stream, 164, 44
L-sorbose oxidation, rate and selectivity, enhancement by adsorbed

amines, 161, 720
Pt–Re catalysts

alkane hydrogenolysis, EUROPT-4 stability during, analysis, 163,
328

n-heptane reforming, coke and product profiles along catalyst bed
during, effect of S, 161, 263

Pt–Sn catalysts
propane dehydrogenation, coke formation during, effects of reac-

tion conditions and time on stream, 164, 44
relationship of particle size and structure, 159, 178

Re2O7 catalysts, pyridine adsorbed on, FT-IR and TPD studies, 159,
288

Re–Pt catalysts, dispersion of Pt in catalysts prepared by sol-gel syn-
thesis with in situ water formation, role of Re, 163, 496

Rh catalysts
hydroformylation of α,β-unsaturated esters on aqueous phase cat-

alysts, 162, 339
partial oxidation of methane, support role and reaction mechanism,

159, 418
Ru catalysts

alkane reactions, kinetics and compensation effect, 163, 319
ammonia synthesis, promoter effect of Sm2O3, 161, 178

vanadium antimony oxide catalysts, propane ammoxidation, kinetic
isotope effect, 163, 117

V2O5 catalysts
selective catalytic reduction of NO with NH3, 161, 211
selective oxidation of pentane, 158, 349

ZrO2 catalysts, selective synthesis of ethylene from CO and H2, en-
semble effect, 162, 361

volatile organic compound oxidation on, analysis, 162, 104
–ZnO, support of Cu catalysts

methanol synthesis and water gas shift reaction, steady-state kinetic
model, 161, 1

water–gas shift reaction, microkinetic analysis, 158, 170
α-Aluminum oxide

support of
Ag–Au catalysts, interaction with oxygen, 158, 363
Ag catalysts, Cs-promoted, for ethylene epoxidation

aging effects, 162, 48
support and catalyst characterization, 158, 109

Pd catalysts, acetylene hydrogenation
coke formation during, effects on mass transfer and selectivity, 158,

267
coke formed during, deuterium incorporation, 162, 365

Pd catalysts, buta-1,3-diene hydrogenation and hydrogenation and
isomerization of but-1-ene, effect of metal particle morphology,
164, 369

Rh catalysts, CO2-reforming of methane, 164, 122
β ′′-Aluminum oxide

–Na, in situ electrochemical promotion of Pt catalysis of ethylene oxi-
dation, 160, 19

support of
Ag catalysts, ethylene epoxidation in presence of chlorine modera-

tors, effect of Na: in situ controlled promotion via NEMCA, 160,
205

Pt catalysts, reaction of CO and NO, electrochemical promotion by
Na, 161, 471

γ -Aluminum oxide
ammonia TPD measurements, selectivity improvement, 159, 249
chlorinated and fluorinated catalysts, skeletal isomerization of n-butene

to isobutene, role of bimolecular mechanism, 164, 288
–electrolyte solution interface, tungstates deposited on, characterization

at various pH’s, 162, 295
selective oxidation of nitrosobenzene to nitrobenzene, FTIR study,

160, 1
sulfation, kinetic model, 159, 394
support of

Co Fischer–Tropsch catalysts, promotion by Ru, 160, 125
CoMo catalysts, W-promoted, for hydrodesulfurization

catalytic activities, 159, 212
characterization, 159, 219

CrOx catalysts prepared by atomic layer epitaxy, surface characteris-
tics, 162, 190

group IA and IIA metal oxides, for selective adsorption of SO2, prepa-
ration, 163, 176

Ir catalysts, CO2-reforming of methane, 164, 122
MoO3 catalysts prepared by metal oxide vapor deposition, oxidative

dehydrogenation of cyclohexane and cyclohexene, 164, 28
Mo–P catalysts

surface hydroxyl groups on, 1H NMR study, 164, 251
wet impregnated, compositional analysis by 31P and 95Mo NMR,

164, 260
Pd catalysts

acetylene hydrogenation, associated coke formation, effects on
mass transfer and selectivity, 158, 267

hydrodechlorination of 1,1-dichlorotetrafluoroethane, 164, 378
Pd catalysts, CO oxidation at low temperature

adsorption properties and reactivity of adsorbed species, 161, 507
kinetics and mechanism of reaction, 161, 517
structural effects of support, 161, 500

Pt catalysts
adsorption of ethylene, 160, 118
catalytic properties, relation to particle morphology and structure

of metal–support interface, 163, 294
pellets with internal step-distribution of catalyst, preparation, 158,

439
for propane dehydrogenation, preparation, characterization, and

activity, 158, 1
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Pt–In catalysts, adsorption of ethylene, 160, 118
Pt–Rh catalysts

CO oxidation, 161, 123
surface composition, effect of hydrogen chemisorption, 162, 277;

erratum, 164, 249
Pt–Sn catalysts

adsorption of ethylene, 160, 118
for propane dehydrogenation, preparation, characterization, and

activity, 158, 1
transmission electron microscopic and energy dispersive X-ray

spectroscopic studies, 159, 340
Rh catalysts, oxidation and hydrogenation of carbon species formed

during CH4/He, CO2/He, and CH4/CO2 reactions, transient kinetic
study, 161, 31

Rh catalysts for reforming of CH4 with CO2

effect of catalyst structure, 164, 122
reactivity and deactivation characteristics, effects of support and

metal crystallite size, 158, 51
steady-state tracing analysis, 158, 64

Ru catalysts
selective hydrogenation of benzene to cyclohexene, 159, 253
structure and properties, pretreatment effects, 161, 480

sulfide catalysts, methylmercaptan synthesis by selective reduction of
dimethyldisulfide, 164, 490

Ti catalysts, epoxidation activity, 161, 495
V catalysts, V oxidation states in reduced catalysts, XPS analysis, 160,

27; erratum, 162, 368
V2O5 catalysts, oxidative dehydrogenation of ethane, active site anal-

ysis, 162, 250
W(vi) catalysts prepared by equilibrium deposition filtration at various

pH’s and by non-dry impregnation, comparison, 162, 306
η-Aluminum oxide

support of Pd and Pt catalysts, competitive hydrogenation of toluene
and benzene, 161, 742

Amination
butenes over protonic zeolites, 163, 255

Amines
adsorption by Pt/Al2O3 and Pt/C catalysts, enhancement of reaction

rate and selectivity in L-sorbose oxidation, 161, 720
Ammonia

adsorption on V2O5/TiO2 catalysts, 15N NMR study, 158, 199
chemisorbed, decomposition and isotopic exchange on Pt/Al2O3 cata-

lysts, H2-TPD studies, 159, 41
and NO, ammoximation of cyclohexanone in one-step synthesis of poly-

caprolactam, 161, 373
oxidation, Pt–Rh catalysts for, surface areas, 160, 141
selective catalytic reduction of NO

over Cr2O3 and Fe2O3 mixed catalysts supported on TiO2-pillared
clay, 164, 70

mordenite-type zeolites for, TPD study, 161, 597
over supported V2O5, effects of support, promoter, and temperature,

161, 211
over V2O5/TiO2 catalysts

kinetics, 163, 409
reactivity, effects of vanadia loading, H2O, and SO2, 161, 247

over WOx /TiO2 prepared by grafting of tungsten alkoxides, effect of
catalyst preparation parameters and morphology, 159, 259

selective catalytic reduction of NOx over Re2O7/TiO2, 160, 322
synthesis

on Ru/Al2O3 catalysts, promoter effect of Sm2O3, 161, 178
on Ru catalysts supported on basic zeolites, 163, 148
on Ru/La2O3 catalysts, support effects, 162, 138

temperature-programmed desorption
measurements, selectivity improvement, 159, 249
from Mo2N, 160, 35; erratum, 162, 377

Ammonium heptamolybdate
in preparation of NaY-supported molybdenum sulfide catalysts, 161, 819

Ammonium ion
acidic salt of 12-tungstophosphoric acid, solid catalyst for isobutane/2-

butene alkylation, 164, 422
quaternary salts, and RhCl3 · 3H2O, sol–gel matrix entrapped ion pair

catalysts generated from, disproportionation of dihydroarenes, 164,
363

Ammonium metatungstate
NiW/Al2O3-F(x) sulfided catalysts prepared with, electron microscopy,

158, 181
Ammonium tetrathiotungstate

NiW/Al2O3-F(x) sulfided catalysts prepared with, electron microscopy,
158, 181

Ammoxidation
propane

Al–Sb–V–oxide system for, regions of phase formation and catalytic
role of Al, Sb, and V, 160, 244

over vanadium antimony oxide catalyst supported on alumina, kinetic
isotope effect, 163, 117

propene over mixed Fe–Sb oxide catalysts, XPS, TEM, and TPD studies,
163, 204

Ammoximation
cyclic ketones on TS-1 and amorphous SiO2–TiO2, 161, 570
cyclohexanone by NO and NH3 in one-step synthesis of polycaprolac-

tam, 161, 373
Antimony

Al–Sb–V–oxide system for propane ammoxidation, regions of phase
formation and catalytic role of Al, Sb, and V, 160, 244

Sb/Sn/V oxide catalysts, partial oxidation of propene, role of water va-
por, 161, 430

vanadium antimony oxide catalysts supported on alumina, propane am-
moxidation, kinetic isotope effect, 163, 117

Aromatization
C6 hydrocarbons over TiO2–ZrO2 acid–base bifunctional catalysts,

mechanism, 164, 166
propane

Ga-modified ZSM-5-type zeolites for, initial activity and selectivity,
effects of O2 and H2 pretreatments, 158, 23

H-gallosilicate catalysts for, acidity, activity, and deactivation
hydrothermal pretreatment effects, 158, 537
Si/Ga ratio effects, 158, 34

Atomic force microscopy
KMn8O16 powder catalyst surface imaging, 159, 401
MoO3 (010) surface, morphological evolution during reduction reac-

tions, 163, 12
Atomic layer epitaxy

CrOx /γ -Al2O3 catalysts prepared by, surface characteristics, 162, 190
Auger electron microscopy

Cs-promoted Ag/α-Al2O3 catalysts for ethylene epoxidation, 158, 109
Auger electron spectroscopy

Pd/Ni(110) bimetallic system surface characterization, 163, 169
X-ray excited, Cr2O3 surface modifications during heterogeneous cat-

alyzed Cl/F exchange, 159, 270

B

Barium
promotion of NH3 synthesis over Ru/zeolite X catalysts, 163, 148

Barium bromide
La2O3-supported catalysts for oxidative coupling of methane, compar-

ison with BaF2/La2O3 catalysts, 159, 280
Barium carbonate

LaOBr catalysts modified by, oxidative coupling of methane for high
ethylene yield, 163, 399
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Barium fluoride
La2O3-supported catalysts for oxidative coupling of methane, compar-

ison with BaBr2/La2O3 catalysts, 159, 280
Base catalysts

aluminophosphate oxynitrides, base sites and catalytic implications, 163,
392

Basicity
and acidity, TiO2–ZrO2 catalysts, correlation with catalytic activities,

164, 166
Benzene

adsorption and desorption from HZSM-5 zeolite, in situ NMR with
reagent flow and magic-angle spinning, 161, 870

formation from n-hexane over platinum L-zeolite dehydrocyclization
catalysts, selectivity, effect of pore geometry, 163, 106

hydrogenation
to cyclohexene, selective reactions on Ru/γ -Al2O3 catalysts, 159, 253
over Ni/SiO2 catalysts, catalyst deactivation by H2S or thiophene dur-

ing, effect of Ni reduction degree, 162, 349
Pd and Pt catalyst poisoning by silation during, reversal by oxidation

and reduction, 161, 441
over Rh/CeO2 catalysts, in determination of percentage of exposed

metallic Rh in catalyst, 163, 77
liquid-phase alkylation with light olefins over β zeolites, 157, 227; erra-

tum, 158, 361
reaction with pyridine on metal-promoted sulfated ZrO2 catalysts, 158,

502
thermal chemistry on Ni(100) catalysts, hydrogenation and dehydro-

genation steps in, surface science study, 164, 82
and toluene, competitive hydrogenation on Pd and Pt catalysts, 161, 742

Benzofuran
and 2-methylbenzofuran, acylation over Y zeolite in fixed bed reactor,

159, 427
1,1,-Bis(tert-butyldioxy)cyclododecane

decomposition on shape-selective Cu-loaded imogolite catalyst, 160, 137
α-Bismuth molybdate

scheelite-type catalysts exchanged with 18O tracer via redox reactions,
Raman band shifts, 161, 78

Bismuth oxide
–metal oxide catalysts, surface aspects, 159, 1

Book review
Heterogenous Reaction Dynamics. S. L. Bernasek, 1995, 163, 506

Bromine
recovery from methyl bromide using amorphous MnOx photocatalysts,

161, 659
3-Bromocyclohexene

thermal chemistry on Ni(100) catalysts, hydrogenation and dehydro-
genation steps in, surface science study, 164, 82

1,3-Butadiene
hydrogenation over

low-loaded Pd/α-Al2O3 catalysts, effect of metal particle morphology,
164, 369

Pd/Ni(110) bimetallic catalysts, LEED, AES, XPS, and SEIS studies,
163, 169

Pt catalysts supported on Al2O3, SiO2, and MoO3, catalyst activity
and selectivity, 162, 10

selective oxidation over multicomponent thin film molybdate catalysts,
161, 667

Butane
conversion

on H-ZSM-5, H/D conversion during, analysis, 160, 183
on Na,H–Y zeolites and H-mordenites, comparison, 164, 449

dehydrogenation over Cr2O3/Al2O3 catalysts, initial activity, monitor-
ing by on-line FT–IR gas analysis, 161, 393

effect on surface phosphorus concentration of vanadium phosphorus
oxide catalysts, 163, 122

hydrogenolysis over
Pt/Al2O3 catalysts, effects of In and Sn, 160, 106
Pt/Al2O3 and PtRe/Al2O3 catalysts, catalyst stability during, analysis,

163, 328
Pt catalysts supported on porous smectite-like clay minerals with dif-

ferent divalent cations, 161, 704
Ptx Iny bimetallics in NaY, 163, 338
Ru/Al2O3 catalysts, kinetics and compensation effect, 163, 319
Ru/γ -Al2O3 catalysts, pretreatment effects, 161, 480

hydrogenolysis and isomerization on low-index Pt single crystals and
polycrystalline Pt foil, 159, 23

isomerization over sulfated ZrO2 catalysts
acid sites in, selective poisoning and deactivation, 158, 336
effects of catalyst hydration, 160, 290; 164, 459
Fe- and Mn-promoted catalysts

catalytic properties, 158, 311
effect of Pt and H2, 161, 206

kinetics and catalyst deactivation, 163, 138
role of transition metal promoters, 162, 125

oxidative dehydrogenation, NiMoO4 catalysts for, effects of coke depo-
sition, 164, 399

selective oxidation
equilibrated and nonequilibrated V–P–O catalysts for, structural evo-

lution, surface characterization, and reactivity, 160, 52
over vanadium phosphate catalysts

analysis for catalysts prepared by different methods, 162, 31
promoter effects, 162, 153

Butan-2-ol, see sec-Butyl alcohol
n-Butanol, see n-Butyl alcohol
2-Butenal, see Crotonaldehyde
1-Butene

amination over protonic zeolites, 163, 255
dehydrogenation over iron oxide/ZrO2 catalysts, 163, 195
hydrogenation and isomerization over low-loaded Pd/α-Al2O3 catalysts,

effect of metal particle morphology, 164, 369
isomerization over

TiO2–SiO2 and ZrO2–SiO2 mixed oxide catalysts, relationship to cat-
alyst proton affinity distributions, 157, 244; erratum, 161, 880

ZrO2–SiO2 aerogels, comparison to TiO2–SiO2, 159, 58
skeletal isomerization on MCM-22 zeolite catalyst, 158, 561

2-Butene
alkylation of isobutane over acidic Cs+, NH4

+, and K+ salts of 12-
tungstophosphoric acid, 164, 422

n-Butenes
skeletal isomerization

to isobutylene
non-template-synthesized ferrierite/ZSM-35 catalysts for, modifi-

cation, 163, 232
role of bimolecular mechanism, 164, 288

on nondeactivated H-ferrierite catalysts, mechanism, 158, 551
Butyl acrylate

hydroformylation on supported aqueous phase Rh catalysts, 162, 339
n-Butyl alcohol

and D-glucose, Fischer glycosidation over zeolite catalysts in production
of environmentally friendly alkylglucoside surfactants, 161, 713

sec-Butyl alcohol
decomposition on AgZr2(PO4)3 catalysts, associated silver-cluster for-

mation, 159, 162
tert-Butyl alcohol

solvent effect on oxidation of olefins and alcohols on Ti-beta zeolite,
161, 11

tert-Butyl hydroperoxide
decomposition on shape-selective Cu-loaded imogolite catalyst, 160, 137
selective oxidation of thioether mustard analogs over H5PV2Mo10O40

supported on porous carbon, 159, 473
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2-Butyne
hydrogenation over Pt catalysts supported on Al2O3, SiO2, and MoO3,

catalyst activity and selectivity, 162, 10
Butyraldehyde

conversion to dibutyl ether over acid catalysts based on Al2O3-
supported Cu/Rh catalysts, 163, 262

C

Calcination
HZSM-5 zeolite, associated dealumination, 161, 338
zeolite beta, effect of O2, 161, 156

Calcium
promotion of NH3 synthesis over Ru/zeolite X catalysts, 163, 148

Calcium molybdate
SiO2-supported catalysts, methanol oxidation, oscillatory behavior dur-

ing, analysis, 161, 873
Calcium oxide

–Al2O3, support of Ni catalysts, reforming of CH4 with CO2, carbona-
ceous species formed during, characterization, 161, 626

Calorimetry
heat flow measurement for characterization of acidity of dealuminated

mazzite, 161, 587
Caprylene

epoxidation on coordinatively unsaturated TiO2 catalysts, 161, 495
Carbon

activated, support of
Fe–phthalocyanine catalysts, alkane oxidation, 164, 341
Mo, Ni, and NiMo catalysts, thiophene hydrodesulfurization, effect

of support surface oxidation, 162, 20
PdCl2–CuCl2 catalysts, structure and electronic state, 161, 577
Rh catalysts, 3-pentanone formation during ethene hydroformylation

on, effects of chlorine, 159, 491
C–C bond formation during alcohol synthesis from CO/H2 over

Cu/ZnO/Cr2O3 catalysts, promoter effect of Cs, 163, 418
deposition during ethylene decomposition over Cu–Co catalysts, effect

of nature of catalyst precursor, 158, 356
formation on SiO2-supported Ni and Ni–Cu catalysts in CO + H2 mix-

tures, 158, 402
gasification over CeO2 catalysts, enhancement by Ag doping, 159, 479
graphite, electrochemical deposition of platinum hydrosol on, observa-

tion by scanning tunneling microscopy, 163, 492
porous, support of H5PV2Mo10O40, selective oxidation of thioether mus-

tard analogs by tert-butylhydroperoxide, 159, 473
species formed during CH4/He, CO2/He, and CH4/CO2 reactions over

Rh/Al2O3 catalysts, oxidation and hydrogenation, transient kinetic
study, 161, 31

species formed during reforming of CH4 with CO2 over Ni/CaO–Al2O3

catalysts, characterization, 161, 626
support of

Pd catalysts, competitive hydrogenation of toluene and benzene, 161,
742

Pt catalysts, L-sorbose oxidation, rate and selectivity enhancement by
adsorbed amines, 161, 720

transition metal sulfide catalysts, thiophene hydrodesulfurization, ki-
netics, 163, 429

Carbonate
and nitrate, molten salt mixtures, ZrO2 synthesis in, control of evolved

gas and oxide texture, 162, 143
Carbon dioxide

carrier gas, role in deactivation and coking of zeolite beta during cumene
disproportionation, 163, 436

chemisorption on supported Pd catalysts, effect of alkali metal ions,
FTIR study, 164, 322

and CO, hydrogenation over Rh/SiO2 catalysts, comparison, 162, 54

dissociation in He and reaction with CH4 over Rh/Al2O3 catalysts, ox-
idation and hydrogenation of carbon species formed by, transient
kinetic study, 161, 31

hydrogenation
over Co mordenite catalysts, promoting effect of Pt, 162, 239
to methanol over Zn-deposited polycrystalline Cu catalyst, surface

science study, 160, 65
methanation over ultrafine Ni(II) ferrite catalyst, 164, 315
reforming reaction with CH4

over Ir/γ -Al2O3 catalysts, effect of catalyst structure, 164, 122
over Ni/CaO–Al2O3 catalysts, carbonaceous species formed during,

characterization, 161, 626
over Ni catalysts, support effects, 162, 230
over Ni/SiO2 catalysts

deactivation studies, 161, 409
mechanistic study, 164, 387

steam–CO2 reforming reaction
on LaNiO3 perovskite catalysts, 163, 312
on MgO-supported metal catalysts, 159, 140

over supported Rh catalysts
effect of catalyst structure, 164, 122
reactivity and deactivation characteristics, effects of support and

metal crystallite size, 158, 51
steady-state tracing analysis, 158, 64

Carbon monoxide
adsorbed on NiO/MgO catalysts, TPD study, 163, 306
adsorption on

HZSM-5 and Mo/HZSM-5 zeolites, FTIR study at low temperature,
161, 107

Pd/CeO2 catalysts, 159, 112
Pt80Fe20(111) alloy, theoretical study, 164, 152
Ru–RuOx /TiO2 catalysts, effect of sulfur poisoning, 158, 427

chemisorption on
Pt/SiO2, Pt/CoOx /SiO2, and Pt/MnOx /SiO2 catalysts for automotive

pollution control, 161, 310
supported Pd catalysts, effect of alkali metal ions, FTIR study, 164,

322
and CO2, hydrogenation over Rh/SiO2 catalysts, comparison, 162, 54
combustion, CuOx /TiO2 catalysts for, characterization and comparison

with TiO2-supported oxides of Co, Fe, and Mn, 163, 279
formation via carbon and oxygen reaction pathways in reforming of CH4

with CO2 to synthesis gas over supported Rh catalysts, mechanistic
aspects, 158, 64

and H2

alcohol synthesis over Cu/ZnO/Cr2O3 catalysts, C–C bond formation
during, promoter effect of Cs, 163, 418

at high pressure, hydrocarbon clusters on Pt(111) produced by coking
of propylene under, in situ scanning tunneling microscopic study,
164, 184

and H2 and NO, isocyanic acid formation over Pt/SiO2 catalysts, 162, 96
hydrogenation on

Co/Al2O3 catalysts promoted with Ru, 160, 125
Co/SiO2 catalysts, effect of La3+ promotion, 161, 274
Cu-modified Ru/SiO2 catalysts, isotopic transient kinetic analysis, 158,

511
NiO catalysts, associated catalyst phase transformation, dynamics,

158, 13
Pd–Cu/KL zeolite catalysts, metallic phases present during, surface

and bulk characterization, 164, 477
ZrO2/Al2O3 catalysts, selective synthesis of ethylene by, ensemble

effect, 162, 361
interaction with Rh catalysts supported on stoichiometric and reduced

CeO2(111) and CeO2(100) surfaces, 159, 50
methanation on

Ru–RuOx /TiO2 catalysts, effect of sulfur poisoning, 158, 427
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SiO2-supported Ni and Ni–Cu catalysts in CO + H2 mixtures, 158,
402

and NO, reaction over
Pd and Pt catalysts at high gas pressures, surface-enhanced Raman

spectroscopy as in situ real-time probe, 163, 63
Pt/β ′′-Al2O3 catalysts, electrochemical promotion by Na, 161, 471
Rh catalysts, role of N2O–CO subreaction, letter to editor, 162, 147;

reply, 162, 149
Rh(111) catalysts, adsorbed species and reaction rates, 164, 194

oxidation
on Cu-containing octahedral molecular sieves and octahedral layered

materials, 161, 115
on CuO catalysts supported on Y2O3-stabilized ZrO2, effect of oxy-

gen vacancy of support, 160, 171
on Pd catalysts supported on Al2O3, SiO2, and TiO2 at low tempera-

ture, support effects
adsorption properties and reactivity of adsorbed species, 161, 507
kinetics and mechanism of reaction, 161, 517
structure of supported catalyst, 161, 500

on Pt/CeO2 catalysts derived from Pt/Ce crystalline alloy precursors,
158, 102

on Pt–Rh/γ -Al2O3 catalysts, 161, 123
spinel oxide catalysts for, Cu2+ activity on tetrahedral and octahedral

sites, 162, 359
reduction reactions

NO over
partially reduced metal-loaded CeO2–ZrO2 solid solutions, 162, 1
Pd catalysts supported on Al2O3, La2O3–Al2O3, and LaAlO3, re-

activity, 161, 614
Pt/Al2O3 and Pt/CeOx /Al2O3, oscillations and catalyst deactiva-

tion, 161, 292
SO2

to elemental sulfur, synergism of La2O2S and CoS2 catalysts in,
analysis, 158, 251

La2O3 catalyst for, activation, 163, 271
trapping of alkyl carbenium ions, in formation of carboxylic acids from

alcohols and olefins in H-ZSM-5, in situ 13C solid-state MAS NMR
study, 164, 411

Carbon tetrachloride
hydrodechlorination over

Pt/MgO catalysts, 161, 790
SiO2-supported PdCl2-containing molten salt catalysts, promotional

effects of CoCl2 and CuCl2, 161, 164
Carbonyl groups

Pt catalysts stabilized by, for fuel cells, radiolytic synthesis, 164, 36
reversible hydron transfer to, studies with solid acids and acids in solu-

tion, 160, 309
Carbonyl sulfide

adsorption on supported Pt catalysts, 160, 235
Carboxylic acids

formation from alcohols and olefins in H-ZSM-5 via trapping of alkyl
carbenium ions with CO, in situ 13C solid-state MAS NMR study,
164, 411

oxidation by ferric sulfate with Pt black in redox fuel cell, 158, 92
Ceramics

perovskite-type oxygen-semipermeable membrane materials, catalytic
properties for oxidative coupling of methane, 164, 220

Ceria, see Ceric oxide
Ceric oxide

Ag-doped catalysts, carbon gasification, 159, 479
CeO2(111) and CeO2(100) surfaces, Rh supported on, interaction with

CO, 159, 50
support of

Pd catalysts
adsorption of CO, NO, and H2, 159, 112

electrical conductivity during total oxidation of propane on
aerogel-supported catalysts, 159, 361

Pt catalysts derived from Pt/Ce crystalline alloy precursors, CO oxi-
dation activity, 158, 102

Rh catalysts, benzene hydrogenation, in determination of percentage
of exposed metallic Rh in catalyst, 163, 77

–ZrO2

redox behavior, 164, 173
support of Pt and Rh catalysts, NO reduction, 162, 1

Cerium
modified Cu-ZSM-5 catalyst for NO decomposition, hydrothermal sta-

bility, 164, 131
–Pt crystalline alloys, Pt/CeO2 catalysts derived from, CO oxidation ac-

tivity, 158, 102
Cerium oxide

Pt/CeOx /Al2O3 catalysts, NO reduction by CO, oscillations, 161, 292
Cesium

acidic salt of 12-tungstophosphoric acid, solid catalyst for isobutane/2-
butene alkylation, 164, 422

Csx H3−xPMo12O40-based heteropoly compounds, catalysis of isobutane
oxidation, 163, 87

promoted Ag/α-Al2O3 catalysts, for ethylene epoxidation
aging effects, 162, 48
support and catalyst characterization, 158, 109

promoter effect on C–C bond formation during alcohol synthesis from
CO/H2 over Cu/ZnO/Cr2O3 catalysts, 163, 418

promotion of NH3 synthesis over Ru/zeolite X catalysts, 163, 148
Charge transfer

in metal catalysts supported on doped TiO2, analysis based on metal–
semiconductor contact theory, 161, 560

Chemical vapor deposition
platinum hexafluoroacetylacetonate inside HL zeolite: role of metal–

proton interactions, 159, 435
silicon compounds on HZSM-5 zeolites: catalyst modification and gen-

eration of para-selectivity, 161, 387
Chemisorption

carbon monoxide
and CO2, on supported Pd catalysts, effect of alkali metal ions, FTIR

study, 164, 322
on Pt/SiO2, Pt/CoOx /SiO2, and Pt/MnOx /SiO2 catalysts for automo-

tive pollution control, 161, 310
hydrogen on Pt–Rh/Al2O3 catalysts, effect on surface composition, 162,

277; erratum, 164, 249
methane on EUROPT-1 catalyst in oxygen-free conversion to higher

alkanes through isothermal two-step reaction
adspecies resulting from, hydrogenation, 159, 449
quantitation and variation with operating factors, 159, 441

Chlorides
and nitrates, Cu–Co catalysts prepared from, carbon deposition during

ethylene decomposition, comparison, 158, 356
Chlorinated hydrocarbons

ethylene epoxidation in presence of, catalysis by
Ag/β ′′-Al2O3, effect of Na: in situ controlled promotion via NEMCA,

160, 205
Ag deposited on stabilized ZrO2, non-Faradaic electrochemical mod-

ification, 160, 190
Chlorine

effects on 3-pentanone formation during ethene hydroformylation over
Rh/active-carbon catalysts, 159, 491

–fluorine exchange, heterogeneous reactions
AlF3−x(OH)x catalysts for, structure and behavior, effects of doping

with Cr and Mg, 159, 332
Cr2O3 catalyst surface modifications during, XPS and XAES studies,

159, 270
Chromia, see Chromic oxide
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Chromic oxide, see also Chromium oxide
Al2O3-supported catalysts, n-butane dehydrogenation, initial activity,

monitoring by on-line FT–IR gas analysis, 161, 393
Cu/ZnO/Cr2O3 catalysts, alcohol synthesis, C–C bond formation during,

promoter effect of Cs, 163, 418
and Fe2O3, mixed catalysts supported on TiO2-pillared clay, selective

catalytic reduction of NO with NH3, 164, 70
selective oxidation of nitrosobenzene to nitrobenzene, FTIR study,

160, 1
surface modification during heterogeneous catalyzed Cl/F exchange,

XPS and XAES studies, 159, 270
Chromium

doping of AlF3−x(OH)x , effect on catalyst structure and behavior, 159,
332

NiCuCr catalyst, elemental mapping by energy-filtered transmission
electron microscopy, 163, 245

SiO2-supported catalysts, high-density polyethylene production, cata-
lyst activation for, mechanism, 161, 641

Chromium oxide, see also Chromic oxide
Al2O3-supported catalysts for isobutane dehydrogenation, activity and

characterization, 158, 236
γ -Al2O3-supported catalysts prepared by atomic layer epitaxy, surface

characteristics, 162, 190
Cinchonidine

Pt catalysts modified by, asymmetric hydrogenation of ethyl pyruvate
diffusion effects on enantioselectivity, 161, 759
relationship of conversion and enantioselectivity, 161, 752

CIR-FTIR, see Fourier transform infrared spectroscopy, cylindrical inter-
nal reflection

Clays
Engelhard F-24 acid-treated catalysts, alkylation of diphenylamine with

α-methylstyrene and diisobutylene, 160, 84
smectite, in situ generation of Pd nanoparticles in, 161, 401
smectite-related, porous minerals with different divalent cations, sup-

port of Pt catalysts, butane hydrogenolysis and ethylene hydrogena-
tion, 161, 704

TiO2-pillared, support of Cr2O3 and Fe2O3 mixed catalysts, selective
catalytic reduction of NO with NH3, 164, 70

Cluster of clusters catalysts
cobalt-based, selective hydrogenation of 2-butenal, 159, 458

Cobalt
Al2O3-supported Fischer–Tropsch catalysts, promotion by Ru, 160, 125
γ -Al2O3-supported sulfided catalysts, methylmercaptan synthesis by se-

lective reduction of dimethyldisulfide, 164, 490
catalytic complexes with Al, Mo, HY zeolite, or H-ZSM-5 zeolite, hy-

drodesulfurization of methyl-substituted dibenzothiophenes, 159,
236

cluster of clusters catalysts, selective hydrogenation of 2-butenal, 159,
458

Co(CO)3NO, thermodecomposition, sulfided CoMo/Al2O3 catalysts
promoted by, preparation, characterization, and activity, 162, 88

Co mordenite, promotion by Pt: effect on Co reducibility and catalysis
of CO2 hydrogenation, 162, 239

–Cu catalysts, ethylene decomposition, associated carbon deposition,
effect of nature of catalyst precursor, 158, 356

foil catalysts, Fischer–Tropsch synthesis, non-ASF product distributions
due to secondary reactions, 158, 288

La0.8Sr0.2CoO3, oxygen-semipermeable perovskite-type ceramic mem-
brane materials for oxidative coupling of methane, 164, 220

MgO-supported catalysts, CH4 oxidation to synthesis gas in fluidized
bed reactor, 158, 83

–Mo catalysts, Al2O3-supported
active sites

characterization using proton affinity distributions, 158, 411
creation, catalyst preparation variables affecting, 162, 66

sulfided
methylmercaptan synthesis by selective reduction of dimethyldisul-

fide, 164, 490
promoted by Co(CO)3NO thermodecomposition, preparation,

characterization, and activity, 162, 88
W-promoted hydrodesulfurization catalysts

catalytic activities, 159, 212
characterization, 159, 219

Mo-free catalysts, phosphorus promotion in quinoline hydrodenitro-
genation, 161, 539

promotion of selective oxidation of n-butane with vanadium-
phosphorus oxide catalysts, 162, 153

role in activation of VPO catalyst precursor VO(HPO4) · 0.5H2O pre-
pared by isobutanol reduction of VOPO4 · 2H2O, in situ laser Ra-
man spectroscopic study, 163, 346

–Ru catalysts, supported and unsupported, characterization and nitrile
group hydrogenation, 161, 96

SiO2-supported catalysts
CO hydrogenation, effect of La3+ promotion, 161, 274
La3+-promoted, characterization, 160, 43
preparation, TPR study, 162, 220
on SiO2 flat wafer, Fischer–Tropsch synthesis, non-ASF product dis-

tributions due to secondary reactions, 158, 288
smectite-like porous clay minerals with, support of Pt catalysts, butane

hydrogenolysis and ethylene hydrogenation, 161, 704
SrCo0.8Fe0.2O3, oxygen-semipermeable perovskite-type ceramic mem-

brane materials for oxidative coupling of methane, 164, 220
Cobalt aluminum oxides

catalysts with spinel structure, selective reduction of nitrobenzene, ac-
tive site analysis, 161, 459

Cobalt disulfide
and La2O2S, synergism in reduction of SO2 to elemental sulfur by CO,

158, 251
Cobaltic-cobaltous oxide

selective oxidation of nitrosobenzene to nitrobenzene, FTIR study,
160, 1

β-Cobalt molybdate
scheelite-type catalysts exchanged with 18O tracer via redox reactions,

Raman band shifts, 161, 78
Cobalt molybdenum sulfide

carbon-supported catalysts, thiophene hydrodesulfurization, kinetics,
163, 429

Cobaltous chloride
promotional effects on hydrodechlorination of CCl4 over SiO2-

supported PdCl2-containing molten salt catalysts, 161, 164
Cobalt oxides

promoted Pt/SiO2 catalysts for automotive pollution control, character-
ization, 161, 310

TiO2-supported catalysts, combustion of CO and toluene, comparison
with CuOx /TiO2, 163, 279

Cobalt sulfide
carbon-supported catalysts, thiophene hydrodesulfurization, kinetics,

163, 429
Coke

deuterium incorporation in coke formed on acetylene hydrogenation
catalyst Pd/α-Al2O3, 162, 365

Coking
CuSi and CuZnSnSi catalysts during direct synthesis of methylchlorosi-

lanes, deactivating effects, 161, 861
H-gallosilicate propane aromatization catalysts, catalyst deactivation

due to, effect of Si/Ga ratio, 158, 34
H-ZSM-5, subsequent reactivation by treatment with hydrogen and

alkanes, 164, 146
NiMoO4 catalyst for oxidative dehydrogenation of butane, 164, 399
Ni/NiAl2O4 catalysts in hydrogenation of acetylene, 159, 313
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Pd/Al2O3 catalysts during acetylene hydrogenation, effects on mass
transfer and selectivity, 158, 267

propylene under high pressures of H2 and CO, hydrocarbon clusters on
Pt(111) produced by, in situ scanning tunneling microscopic study,
164, 184

Pt/Al2O3 and Pt–Re/Al2O3 catalysts, profiles along catalyst bed during
n-heptane reforming, effect of S, 161, 263

Pt/Al2O3 and Pt–Sn/Al2O3 catalysts during propane dehydrogenation,
effects of reaction conditions and time on stream, 164, 44

zeolite beta during cumene disproportionation, role of carrier gases,
163, 436

Combustion
CO and toluene, CuOx /TiO2 catalysts for, characterization and com-

parison with TiO2-supported oxides of Co, Fe, and Mn, 163, 279
Compensation effect

in metal-catalyzed reactions of alkanes, 163, 319
Condensation

Knoevenagel reaction, on aluminophosphate oxynitride catalysts, im-
plication of nature of base sites, 163, 392

Conductivity, see Electrical conductivity
Copper

Al2O3-supported catalysts
hydrogen adsorption sites on Cu, characterization by in situ 1H NMR,

164, 268
water–gas shift reaction, microkinetic analysis, 158, 170

changes of state in deactivation of Cu/ZSM-5 zeolites for lean NOx

reduction, 161, 43
–Co catalysts, ethylene decomposition, associated carbon deposition,

effect of nature of catalyst precursor, 158, 356
Cu2+, activity on tetrahedral and octahedral sites of spinel oxide cata-

lysts for CO oxidation, 162, 359
Cu(110) model catalysts, methanol synthesis and reverse water–gas shift

kinetics, structural sensitivity, 161, 776
CuSi and CuZnSnSi catalysts, deactivation by coke formation during

direct synthesis of methylchlorosilanes, 161, 861
Cu/ZnO/Cr2O3 catalysts, alcohol synthesis, C–C bond formation during,

promoter effect of Cs, 163, 418
–Fe powder catalysts, ethylene decomposition, effect of Cu composition,

158, 217
imogolite catalyst loaded with, shape-selective behavior, 160, 137
levels in Cu-exchanged zeolites, effect on adsorption of NO, 158, 301
–Ni catalysts, SiO2-supported, carbon formation and CO methanation

in CO + H2 mixtures, 158, 402
NiCuCr catalyst, elemental mapping by energy-filtered transmission

electron microscopy, 163, 245
octahedral molecular sieves and layered materials with, preparation,

characterization, and CO oxidation, 161, 115
oxidative dehydrogenation of 2-propanol, bistability in, 159, 496
–Pd catalysts, KL zeolite-supported, metallic phases present during CO

hydrogenation, surface and bulk characterization, 164, 477
–Ru catalysts, Al2O3-supported, acid catalysts based on, conversion of

butyraldehyde to dibutyl ether, 163, 262
Ru/SiO2 catalysts modified by Cu, isotopic transient kinetic analysis of

catalyzed reactions
CO hydrogenation, 158, 511
ethane hydrogenolysis, 158, 228

on silicon oxide layers, direct synthesis of dimethyldichlorosilane, effect
of silicon oxide thickness, 159, 31

SiO2-supported catalysts
CH4/O2 reaction, mechanistic studies, 158, 343
methyl spillover from dissociative adsorption of methyl halides, 161,

810
prepared from monolayer film of copper 2,2′-bipyridine dimer on

Cab–O–Sil, selective hydrogenation of propyne, 164, 484
water–gas shift reaction, microkinetic analysis, 158, 170

Zn-deposited polycrystalline catalyst, methanol synthesis, surface sci-

ence study, 160, 65
ZnO/Al2O3-supported catalysts

methanol synthesis and water gas shift reaction, steady-state kinetic
model, 161, 1

water–gas shift reaction, microkinetic analysis, 158, 170
ZnO-supported catalysts, thermal stability and reducibility, 160, 76

Copper 2,2′-bipyridine dimer
on Cab–O–Sil, monolayer film, Cu/SiO2 catalyst prepared from, selec-

tive hydrogenation of propyne, 164, 484
Copper oxide, see also Cupric oxide

TiO2-supported catalysts, combustion of CO and toluene, catalyst char-
acterization and comparison with TiO2-supported oxides of Co, Fe,
and Mn, 163, 279

Cracking
cumene

chain mechanism, 159, 246
Ni–Mo/Ga–Al mixed oxide catalysts for, characterization and reac-

tivity, 158, 583
over ZrO2 catalysts promoted by sulfate ion and Pt, hydrogen effects,

161, 194
n-heptane on

Y-type zeolites, CIR-FTIR study in situ
high-temperature high-pressure monitoring under supercritical

conditions, 159, 204
under subcritical and supercritical conditions, 162, 320, 327

zeolite beta, solid-state NMR study, 158, 385
zeolites, hydrogen transfer during, effects of zeolite composition and

structure, 159, 353
hydrocarbons over solid acidic catalysts, chemical mechanism, 163, 50
2-methylpentane

modeling: application of adsorption equilibrium constants estimated
with proton affinities, 161, 377

over USHY zeolite, effects of steam dilution
activation energy and reaction rates, 163, 365
mechanism and selectivity, 163, 374

olefins over ZSM-5 catalysts, mechanistic considerations, 158, 279
vacuum gas oil, MCM-41 catalyst activity and hydrothermal stability

in, comparison with amorphous SiO2–Al2O3 and USY zeolite, 159,
375

Crotonaldehyde
adsorption on Pt80Fe20(111) alloy, theoretical study, 164, 152
selective hydrogenation using cluster of clusters-based catalysts, 159,

458
Crystal size

zeolite ZSM-5, effect on extent of external surface inactivation required
for specified para selectivity, 159, 368

Cumene
cracking

chain mechanism, 159, 246
Ni–Mo/Ga–Al mixed oxide catalysts for, characterization and reac-

tivity, 158, 583
over ZrO2 catalysts promoted by sulfate ion and Pt, hydrogen effects,

161, 194
disproportionation over zeolite beta, catalyst deactivation and coking

during, role of carrier gases, 163, 436
Cupric chloride

–PdCl2 catalysts, supported on activated carbon, structure and elec-
tronic state, 161, 577

promotional effects on hydrodechlorination of CCl4 over SiO2-
supported PdCl2-containing molten salt catalysts, 161, 164

Cupric oxide
Al2O3-supported catalysts, hydrogen adsorption sites, characterization

by in situ 1H NMR, 164, 268
Y2O3-stabilized ZrO2-supported catalysts, effect of oxygen vacancy of

support
CO oxidation activity, 160, 171
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CuO reduction, 160, 155
CVD, see Chemical vapor deposition
Cyclic hydrocarbons

C6, interconversion on Ni(100) catalysts, hydrogenation and dehydro-
genation steps in, surface science study, 164, 82

Cyclic ketones
ammoximation on TS-1 and amorphous SiO2–TiO2, 161, 570

Cyclization
n-hexane and hexene over TiO2–ZrO2 acid–base bifunctional catalysts,

164, 166
Cyclobutanes

substituted, ring opening over Rh/SiO2 catalysts at various tempera-
tures, hydrogen pressure dependence, 159, 500

1,3-Cyclohexadiene
thermal chemistry on Ni(100) catalysts, hydrogenation and dehydro-

genation steps in, surface science study, 164, 82
1,4-Cyclohexadiene

thermal chemistry on Ni(100) catalysts, hydrogenation and dehydro-
genation steps in, surface science study, 164, 82

Cyclohexane
dehydrogenation over TiO2–ZrO2 acid–base bifunctional catalysts, 164,

166
oxidation with FePcY-zeozymes occluded in polydimethylsiloxane

membranes, 163, 457
oxidative dehydrogenation over supported and unsupported MoO3 cat-

alysts prepared by metal oxide vapor deposition, 164, 28
thermal chemistry on Ni(100) catalysts, hydrogenation and dehydro-

genation steps in, surface science study, 164, 82
Cyclohexanol

oxidation with H2O2 on Ti-beta catalyst, solvent effects, 161, 11
Cyclohexanone

ammoximation by NO and NH3 in one-step synthesis of polycaprolac-
tam, 161, 373

Cyclohexene
formation by selective hydrogenation of benzene on Ru/γ -Al2O3 cata-

lysts, 159, 253
hydrogenation, Pd and Pt catalyst poisoning by silation during, reversal

by oxidation and reduction, 161, 441
isomerization over ZrO2–SiO2 catalysts, effect of catalyst sulfation, 161,

605
liquid-phase hydrogenation over Pt foil catalysts, 158, 193
oxidative dehydrogenation over supported and unsupported MoO3 cat-

alysts prepared by metal oxide vapor deposition, 164, 28
thermal chemistry on Ni(100) catalysts, hydrogenation and dehydro-

genation steps in, surface science study, 164, 82
Cyclopentene

hydrogenation, Pd and Pt catalyst poisoning by silation during, reversal
by oxidation and reduction, 161, 441

Cyclopropane
hydrogenolysis over Pt catalysts supported on Al2O3, SiO2, and MoO3,

catalyst activity and selectivity, 162, 10

D

Dawson-type heteropolyoxoanions
catalysis of oxidative dehydrogenation of isobutane to isobutene, selec-

tivity and catalyst stability, 160, 317
Deactivation

acid sites on sulfated ZrO2 catalysts for n-butane isomerization, 158,
336

CuSi and CuZnSnSi by coke formation during direct synthesis of
methylchlorosilanes, 161, 861

Cu/ZSM-5 catalysts for lean NOx reduction: changes of Cu state and
zeolite support, 161, 43

in gas–solid photocatalysis, 163, 215
H-gallosilicate in propane aromatization

coking-induced, effect of Si/Ga ratio, 158, 34
effect of hydrothermal pretreatments, 158, 537

Ni/SiO2 catalysts
by H2S or thiophene during benzene hydrogenation, effect of Ni re-

duction degree, 162, 349
in methane reforming reaction with CO2, 161, 409

Pt/Al2O3 catalysts in NO reduction by CO, 161, 292
residue hydrodemetallization catalysts, 161, 319
sulfated ZrO2 catalysts in butane isomerization, 163, 138
supported Rh catalysts in reforming of CH4 with CO2 to synthesis gas,

effects of support and metal crystallite size, 158, 51
zeolite beta during cumene disproportionation, role of carrier gases,

163, 436
Dealumination

HZSM-5 zeolites
by calcination and hydrothermal treatment, 161, 338
in methanol to gasoline conversion, 161, 350

n-Decane
hydrocracking and hydroisomerization on PtHY catalysts, effect of bal-

ance of acid and hydrogenating functions, 162, 179
1-Decene

shape-selective oligomerization to near-linear hydrocarbons by zeolite
catalysis, 161, 687

Decomposition
ammonia chemisorbed on Pt/Al2O3 catalysts, H2-TPD studies, 159, 41
butan-2-ol on AgZr2(PO4)3 catalysts, associated silver-cluster forma-

tion, 159, 162
ethylene over

Cu–Co catalysts, associated carbon deposition, effect of nature of cat-
alyst precursor, 158, 356

Fe–Cu powder catalysts, effect of Cu composition, 158, 217
hydroperoxides on shape-selective Cu-loaded imogolite catalyst, 160,

137
nitric oxide

Ce-modified Cu-ZSM-5 catalyst for, hydrothermal stability, 164, 131
over Mn2O3 and Mn3O4, 163, 158

nitrous oxide on
manganese oxides, 161, 254
ZnO and Cu/ZnO catalysts, 160, 76

NOx over La2O3 and Sr/La2O3 catalysts, kinetics, 159, 119
tetramethylammonium during thermal activation of zeolite beta, effect

of O2, 161, 156
thermal

Co(CO)3NO, sulfided CoMo/Al2O3 catalysts promoted by, prepara-
tion, characterization, and activity, 162, 88

propylene under high pressures of H2 and CO, hydrocarbon clus-
ters on Pt(111) produced by, in situ scanning tunneling microscopic
study, 164, 184

Dehydration–dehydrogenation reactions
2-propanol over magnesium oxide basic catalysts, 161, 829

Dehydrocyclization
alkanes, reaction pathway, 162, 134
n-hexane

Ir/KLTL zeolite catalysts for, structural characterization and selectiv-
ity, 159, 14

platinum L-zeolite catalysts for, selectivities for ring closure, effect of
pore geometry, 163, 106

n-hexane and hexene over TiO2–ZrO2 acid–base bifunctional catalysts,
164, 166

Dehydrogenation
n-butane over Cr2O3/Al2O3 catalysts, initial activity, monitoring by on-

line FT–IR gas analysis, 161, 393
1-butene over iron oxide/ZrO2 catalysts, 163, 195
in C6 cyclic hydrocarbon interconversion on Ni(100) catalysts, surface

science study, 164, 82
cyclohexane over TiO2–ZrO2 acid–base bifunctional catalysts, 164, 166
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–dehydration reactions, 2-propanol over magnesium oxide basic cata-
lysts, 161, 829

iron oxide/ZrO2 catalysts for, preparation and characterization, 163, 186
isobutane

Al2O3-supported chromium oxide-based catalysts for, activity and
characterization, 158, 236

over zinc titanate thin film catalysts, 161, 730
oxidative, see Oxidative dehydrogenation
propane

over Pt/Al2O3 and Pt–Sn/Al2O3 catalysts, coke formation during, ef-
fects of reaction conditions and time on stream, 164, 44

supported Pt and Pt–Sn catalysts for, preparation, characterization,
and activity, 158, 1

Deposition, see also Chemical vapor deposition; Coking
carbon during ethylene decomposition over Cu–Co catalysts, effect of

nature of catalyst precursor, 158, 356
electrochemical, platinum hydrosol on graphite, observation by scan-

ning tunneling microscopy, 163, 492
at equilibrium, followed by filtration, W(vi)/γ -Al2O3 catalysts prepared

by, characterization and activity at various pH’s, 162, 306
tungstates at interface of γ -Al2O3/electrolyte solutions at various pH’s,

162, 295
Desorption

OH from polycrystalline Rh and Pt catalysts in oxidation of methanol,
161, 230

temperature-programmed, see Temperature-programmed desorption
Desulfurization

deep, analysis: hydrodesulfurization of methyl-substituted dibenzothio-
phenes, 159, 236

Deuterium
H/D exchange

during n-butane conversion on H-ZSM-5, 160, 183
in ethane over Pt catalysts, mechanism, 159, 127
by spillover hydrogen in NH3 chemisorbed on Pt/Al2O3 catalysts,

H2-TPD studies, 159, 41
incorporation in coke formed on acetylene hydrogenation catalyst Pd/α-

Al2O3, 162, 365
isotopic step tracing, in analysis of hydrogenation during ethylene hy-

droformylation, 164, 94
Dibenzothiophenes

methyl-substituted, hydrodesulfurization, in study of routes to deep
desulfurization, 159, 236

Dibutyl ether
formation by butyraldehyde conversion over acid catalysts based on

Al2O3-supported Cu/Rh catalysts, 163, 262
1,1-Dichlorotetrafluoroethane

hydrodechlorination by Pd/Al2O3 catalysts, 164, 378
Diethyl ketone

formation during ethene hydroformylation over Rh/active-carbon cat-
alysts, effects of chlorine, 159, 491

Diffusion
effects on enantioselectivity of asymmetric hydrogenation of ethyl pyru-

vate, 161, 759
intracrystalline, during ethene conversion in ZSM-5, in situ PFG NMR

study, 163, 130
single file, equation of mean square displacement in zeolites, letter to

editor, 160, 326; reply, 160, 328
Dihydroarenes

disproportionation by sol–gel entrapped RhCl3-quaternary ammonium
ion pair catalysts, 164, 363

Diisobutylene
and α-methylstyrene, alkylation of diphenylamine using acid-treated

clay catalysts, 160, 84
Dilution, see Steam dilution
Dimerization

ethylene over NiO–ZrO2/WO3 catalysts, 160, 314

α-methylstyrene over sulfonic acid resins, quantitative kinetic study, 164,
62

Dimethylacetals
preparation with mesoporous MCM-41 aluminosilicates, 161, 783

2,2-Dimethylbutane
reactions over bulk tungsten carbide catalysts, hydrogen effects, 163,

223
2,3-Dimethylbutane

reactions over bulk tungsten carbide catalysts, hydrogen effects, 163,
223

Dimethyl carbonate
formation by oxidative carbonylation of methanol in Cu–Y zeolite, 161,

530
Dimethyldichlorosilane

direct synthesis on Cu catalysts on silicon oxide layers, effect of silicon
oxide thickness, 159, 31

Dimethyldisulfide
selective reduction over alumina-supported sulfide catalysts for synthe-

sis of methylmercaptan, 164, 490
Dioxygen, see Oxygen
Diphenylamine

alkylation with α-methylstyrene and diisobutylene using acid-treated
clay catalysts, 160, 84

Dismutation
C1-hydrocarbons over AlF3−x(OH)x catalysts, effects of doping by Cr

and Mg, 159, 332
Dispersion

Pt in Re–Pt/Al2O3 catalysts prepared by sol-gel synthesis method with
in situ water formation, role of Re, 163, 496

Disproportionation
cumene over zeolite beta, catalyst deactivation and coking during, role

of carrier gases, 163, 436
dihydroarenes by sol–gel entrapped RhCl3-quaternary ammonium ion

pair catalysts, 164, 363
Dissociation

CH4 and CO2 in He, carbon species formed by, oxidation and hy-
drogenation over Rh/Al2O3 catalysts, transient kinetic study, 161,
31

Doping
CeO2 with ZrO2, effect on catalyst redox behavior, 164, 173

Drying
TiO2–SiO2 aerogels prepared by sol-gel method, effect on surface prop-

erties, 164, 433

E

Editorial
Frank S. Stone, 161, v, 499

Electrical conductivity
magnesium vanadate reference phases for oxidative dehydrogenation

of propane to propene, in situ studies, 159, 410
Pd/CeO2 aerogel catalyst in situ during total oxidation of propane, 159,

361
Electrochemical deposition

platinum hydrosol on graphite, observation by scanning tunneling mi-
croscopy, 163, 492

Electrochemical promotion
Pt catalysis of ethylene oxidation, in situ control with Na–β ′′ alumina,

160, 19
Pt-catalyzed reaction of CO and NO by Na, 161, 471

Electrolyte solutions
interface with γ -Al2O3, tungstates deposited on, characterization at var-

ious pH’s, 162, 295
Electron diffraction

low-energy, Pd/Ni(110) bimetallic system surface characterization, 163,
169
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Electron dispersive X-ray spectroscopy
Cs-promoted Ag/α-Al2O3 catalysts for ethylene epoxidation, 158, 109

Electronic properties
Pt80Fe20(111) alloy surface, 164, 152

Electronic state
PdCl2–CuCl2 catalysts supported on activated carbon, 161, 577

Electron microscopy, see also Transmission electron microscopy
Auger and secondary, Cs-promoted Ag/α-Al2O3 catalysts for ethylene

epoxidation, 158, 109
NiW/Al2O3-F(x) sulfided catalysts prepared with oxisalt and thiosalt

precursors, 158, 181
Electron paramagnetic resonance

Fe-silicalite, analysis of structure and reactivity of framework and ex-
traframework iron, 158, 486

Electron spectroscopy
Auger, see Auger electron spectroscopy

Elemental mapping
heterogeneous catalysts by energy-filtered transmission electron mi-

croscopy, 163, 245
Energy dispersive X-ray spectroscopy

Pt–Sn/γ -Al2O3 catalysts, 159, 340
Epitaxy

atomic layer, CrOx /γ -Al2O3 catalysts prepared by, surface characteris-
tics, 162, 190

Epoxidation
ethylene

on Ag/β ′′-Al2O3 catalysts in presence of chlorine moderators, effect
of Na: in situ controlled promotion via NEMCA, 160, 205

on Ag catalysts deposited on stabilized ZrO2 in presence of chlorine
moderators, non-Faradaic electrochemical modification, 160, 190

Cs-promoted Ag/α-Al2O3 catalysts for
aging effects, 162, 48
support and catalyst characterization, 158, 109

hexene on microporous and mesoporous Ti–Si mixed oxide catalysts,
effect of catalyst structure and composition, 159, 83

oct-1-ene on coordinatively unsaturated TiO2 catalysts, 161, 495
olefins over amorphous microporous TiO2–SiO2 mixed oxide catalysts,

163, 476
EPR, see Electron paramagnetic resonance
Equilibrium deposition filtration

at various pH’s, W(vi)/γ -Al2O3 catalysts prepared by, characterization
and activity, 162, 306

Esters
α,β-unsaturated, hydroformylation on supported aqueous phase Rh cat-

alysts, 162, 339
Ethane

H–D exchange over Pt catalysts, mechanism, 159, 127
hydrogenolysis on

Cu-modified Ru/SiO2 catalysts, isotopic transient kinetic analysis, 158,
228

La3+-promoted Co/SiO2 catalysts, 160, 43
Pt/Al2O3 and PtRe/Al2O3 catalysts, catalyst stability during, analysis,

163, 328
Ru/γ -Al2O3 catalysts, pretreatment effects, 161, 480

oxidative dehydrogenation over V2O5/γ -Al2O3 catalysts, active site
analysis, 162, 250

partial oxidation, effect of flow rate, 163, 465
Ethanol, see Ethyl alcohol
Ethene, see Ethylene
Ethoxyethyl acrylate

hydroformylation on supported aqueous phase Rh catalysts, 162, 339
Ethyl acrylate

hydroformylation on supported aqueous phase Rh catalysts, 162, 339
Ethyl alcohol

alkylation of toluene over zeolite ZSM-5 with external surface inacti-
vation, 159, 368

oxidation on Al2O3, Pd/Al2O3, and PdO/Al2O3 catalysts, 162, 104
photooxidation in humidified air, 158, 570
solvent effect on oxidation of olefins and alcohols on Ti-beta zeolite,

161, 11
Ethylene

adsorption on
Al2O3-supported Pt, Pt–Sn, and Pt–In catalysts, 160, 118
Pt80Fe20(111) alloy, theoretical study, 164, 152

conversion in ZSM-5, intracrystalline diffusion during, in situ PFG NMR
study, 163, 130

decomposition on
Cu–Co catalysts, associated carbon deposition, effect of nature of cat-

alyst precursor, 158, 356
Fe–Cu powder catalysts, effect of Cu composition, 158, 217

dimerization over NiO–ZrO2/WO3 catalysts, 160, 314
epoxidation

on Ag/β ′′-Al2O3 catalysts in presence of chlorine moderators, effect
of Na: in situ controlled promotion via NEMCA, 160, 205

on Ag catalysts deposited on stabilized ZrO2 in presence of chlorine
moderators, non-Faradaic electrochemical modification, 160, 190

Cs-promoted Ag/α-Al2O3 catalysts for
aging effects, 162, 48
support and catalyst characterization, 158, 109

formation by oxidative coupling of methane on BaCO3/LaOBr catalysts,
163, 399

hydroformylation on
Rh/active-carbon catalysts, 3-pentanone formation during, effects of

chlorine, 159, 491
Rh/SiO2 catalysts, hydrogenation steps, analysis using deuterium step

transient response, 164, 94
hydrogenation on

CoMo/γ -Al2O3 catalysts promoted by W, catalytic activities, 159, 212
Pt catalysts

Monte Carlo simulation, 162, 260
supported on Al2O3, SiO2, and MoO3, catalyst activity and selec-

tivity, 162, 10
supported on porous smectite-like clay minerals with different di-

valent cations, 161, 704
liquid-phase alkylation of benzene over β zeolites, 157, 227; erratum,

158, 361
oxidation on

polycrystalline Pt over eight orders of magnitude in ethylene pressure,
kinetic study, 161, 143

Pt film catalysts, in situ electrochemical promotion with Na–β ′′ alu-
mina, 160, 19

Pt/TiO2 catalysts, non-Faradaic electrochemical modification, 159,
189

selective synthesis from CO and H2 over ZrO2/Al2O3 catalysts, ensem-
ble effect, 162, 361

Ethylene glycol
oxidation by dioxygen in redox fuel cell at 80◦C, 158, 92

Ethyl groups
species adsorbed on Rh(111) catalysts, oxidation, 159, 305

2-Ethylhexyl acrylate
hydroformylation on supported aqueous phase Rh catalysts,

162, 339
Ethyl pyruvate

asymmetric hydrogenation over cinchonidine-modified Pt catalysts
diffusion effects on enantioselectivity, 161, 759
relationship of conversion and enantioselectivity, 161, 752

enantioselective hydrogenation over Pt/Al2O3 catalysts modified by
(R)-1-(1-naphthyl)ethylamine derivatives, 160, 261

EXAFS, see Extended X-ray absorption fine structure
Extended X-ray absorption fine structure

Fe-silicalite, analysis of structure and reactivity of framework and ex-
traframework iron, 158, 486
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F

Ferric oxide
and Cr2O3, mixed catalysts supported on TiO2-pillared clay, selective

catalytic reduction of NO with NH3, 164, 70
α-Ferric oxide

selective oxidation of nitrosobenzene to nitrobenzene, FTIR study,
160, 1

support of Au catalysts, low-temperature water–gas shift reaction, 158,
354

Ferric sulfate
oxidation of organic compounds with Pt black in redox fuel cell, 158, 92

Fe-silicalite
framework and extraframework iron, structure and reactivity, spectro-

scopic and physicochemical studies, 158, 486
Filtration

after equilibrium deposition, W(vi)/γ -Al2O3 catalysts prepared by, char-
acterization and activity, 162, 306

Fischer–Tropsch synthesis
Co/Al2O3 catalysts for, promotion by Ru, 160, 125
non-ASF product distributions due to secondary reactions, 158, 288
selectivity to olefins of Fe/SiO2–MgO catalysts, 161, 132

Fixed bed reactor
acylation of benzofuran and 2-methylbenzofuran over Y zeolite in, anal-

ysis, 159, 427
Flow rate

effect on partial oxidation of methane and ethane, 163, 465
Fluidized bed reactor

hydrocarbon oxidation in, 163, 218
methane oxidation to synthesis gas with MgO-based catalysts, 158,

83
Fluoride

Al2O3 modified with, support of NiW sulfided catalysts prepared with
oxisalt and thiosalt precursors, electron microscopy, 158, 181

Fluorine
–chlorine exchange, heterogeneous reactions

AlF3−x(OH)x catalysts for, structure and behavior, effects of doping
with Cr and Mg, 159, 332

Cr2O3 catalyst surface modifications during, XPS and XAES studies,
159, 270

Formaldehyde
adsorption on Pt80Fe20(111) alloy, theoretical study, 164, 152
and methanol, oxidation over molybdenum oxide catalysts, selectivity,

158, 477
Formic acid

oxidation on Al2O3, Pd/Al2O3, and PdO/Al2O3 catalysts, 162, 104
Fourier transform infrared spectroscopy

acidity of sulfated ZrO2 prepared by thermolysis of zirconium sulfate,
162, 268

alkali metal ion effects in chemisorption of CO and CO2 on supported
Pd catalysts, 164, 322

n-butane dehydrogenation over Cr2O3/Al2O3 catalysts, on-line gas anal-
ysis of initial activity, 161, 393

CO and methane adsorption on HZSM-5 and Mo/HZSM-5 zeolites at
low temperature, 161, 107

cylindrical internal reflection
for high-temperature high-pressure in situ monitoring of heteroge-

neous catalysis under supercritical conditions, 159, 204
in situ analysis of n-heptane cracking over Y-type zeolite P-Octacat

under subcritical and supercritical conditions, 162, 320, 327
metallic phases present during CO hydrogenation over Pd–Cu/KL ze-

olite catalysts, 164, 477
NO adsorption

on Cu-exchanged zeolites: effects of Cu levels, NO presssure, and
catalyst pretreatment, 158, 301

and reaction with O2 on H-, NaH-, CuH- and Cu-ZSM-5, in situ study,
164, 232

pyridine adsorption on Re2O7/Al2O3 catalysts, 159, 288
selective oxidation of nitrosobenzene to nitrobenzene by metal oxides,

160, 1
surface species in phosphate-catalyzed lactic acid conversion, 164, 207

Free radicals
role in selective catalytic reduction of NO with methane over CoZSM-5

and HZSM-5 zeolites, 163, 447
FT-IR, see Fourier transform infrared spectroscopy
Fuel cells

CO-stabilized Pt catalysts for, radiolytic synthesis, 164, 36

G

Gallium
H-ZSM-5 catalysts with, selective reduction of NO with CH4, active site

formation by solid-state ion exchange, 161, 465
ZSM-5 zeolites modified with, initial activity and selectivity in propane

aromatization, effects of O2 and H2 pretreatments, 158, 23
Gallium oxide

–Al mixed oxides, support of Ni–Mo catalysts, for cumene cracking
and thiophene hydrodesulfurization, characterization and reactiv-
ity, 158, 583

Gasification
carbon over CeO2 catalysts, enhancement by Ag doping, 159, 479

Gas oil
cracking, MCM-41 catalyst activity and hydrothermal stability in, com-

parison with amorphous SiO2–Al2O3 and USY zeolite, 159, 375
Gasoline

formation by methanol conversion over HZSM-5 zeolites, associated
catalyst dealumination, 161, 350

Gauze catalysts
Pt–Rh, for NH3 oxidation, surface areas, 160, 141

Glass
controlled pore, support of Rh aqueous phase catalysts, hydroformyla-

tion of α,β-unsaturated esters, 162, 339
D-Glucose

and n-butanol, Fischer glycosidation over zeolite catalysts in production
of environmentally friendly alkylglucoside surfactants, 161, 713

Glycosidation
D-glucose and n-butanol over zeolite catalysts in production of environ-

mentally friendly alkylglucoside surfactants, 161, 713
Gold

–Ag catalysts, α-Al2O3-supported, interaction with oxygen, 158, 363
Au0 and Au(I) impregnated in NaY zeolite catalysts, selective catalytic

reduction of NO by H2, 162, 169
α-Fe2O3-supported catalysts, low-temperature water–gas shift reaction,

158, 354
Grafting

tungsten alkoxides, WOx /TiO2 catalysts prepared by, morphology and
catalysis of selective reduction of NO by NH3, 159, 259

Graphite
electrochemical deposition of platinum hydrosol on, observation by

scanning tunneling microscopy, 163, 492

H

Halohydrocarbons, see also Chlorinated hydrocarbons
C6, interconversion on Ni(100) catalysts, hydrogenation and dehydro-

genation steps in, surface science study, 164, 82
Helium

carrier gas, role in deactivation and coking of zeolite beta during cumene
disproportionation, 163, 436
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Heptane
cracking on

Y-type zeolites, CIR-FTIR study in situ
high-temperature high-pressure monitoring under supercritical

conditions, 159, 204
under subcritical and supercritical conditions, 162, 320, 327

zeolite beta, solid-state NMR study, 158, 385
zeolites, hydrogen transfer during, effects of zeolite composition and

structure, 159, 353
hydroconversion over Pt/Al-pillared montmorillonites and saponites,

comparative study, 162, 198
isomerization on bifunctional Pd/H-beta zeolites, mechanisms, 159, 323
reforming on Pt/Al2O3 and Pt–Re/Al2O3 catalysts, coke and product

profiles along catalyst bed during, effect of S, 161, 263
Heterocyclic compounds

acylation over Y zeolite in fixed bed reactor, 159, 427
Heteropoly compounds

CsxH3−xPMo12O40-based, catalysis of isobutane oxidation, 163, 87
Heteropolyoxoanions

Dawson-type, catalysis of oxidative dehydrogenation of isobutane to
isobutene, selectivity and catalyst stability, 160, 317

n-Hexane
conversion

on Pd and Pt catalysts supported on basic materials, in situ 13C MAS
NMR study

isomerization and hydrocracking mechanism, 164, 347
main reaction pathway identification and comparison with micro-

catalytic reactor tests, 158, 521
over platinum L-zeolite dehydrocyclization catalysts, selectivity, ef-

fect of pore geometry, 163, 106
over sulfated ZrO2–TiO2 catalysts, 160, 279

dehydrocyclization over TiO2–ZrO2 acid–base bifunctional catalysts,
164, 166

isomerization over mechanical mixtures of sulfated ZrO2 and Pt/Al2O3,
effects of catalyst preparation and activation treatments, 163, 18

oxyfunctionalization by H2O2 on titanium silicalites of MEL structure,
kinetic modeling, 161, 798

reactions over bulk tungsten carbide catalysts, hydrogen effects, 163,
223

reforming reactions
Ir/KLTL zeolite catalysts for, structural characterization and selectiv-

ity, 159, 14
on polycrystalline Pt–Ir foils, turnover rate enhancement, 160, 269

1-Hexene
epoxidation on microporous and mesoporous Ti–Si mixed oxide cata-

lysts, effect of catalyst structure and composition, 159, 83
oxidation with H2O2 on Ti-beta catalyst, solvent effects, 161, 11
reaction over TiO2–ZrO2 acid–base bifunctional catalysts, 164, 166

2-Hexene
reaction over TiO2–ZrO2 acid–base bifunctional catalysts, 164, 166

Hydration
role in activation of La2O3 for catalytic reduction of SO2 by CO, 163,

271
sulfated ZrO2 catalysts, effects on butane isomerization, 160, 290; 164,

459
Hydrocarbons

C1, dismutation over AlF3−x(OH)x catalysts, effects of doping by Cr
and Mg, 159, 332

C6, reaction over acid–base bifunctional catalysts TiO2–ZrO2, mecha-
nism, 164, 166

chlorinated, ethylene epoxidation in presence of, catalysis by
Ag/β ′′-Al2O3, effect of Na: in situ controlled promotion via NEMCA,

160, 205
Ag deposited on stabilized ZrO2, non-Faradaic electrochemical mod-

ification, 160, 190

clusters on Pt(111) produced by coking of propylene under high pres-
sures of H2 and CO, in situ scanning tunneling microscopic study,
164, 184

cracking over solid acidic catalysts, chemical mechanism, 163, 50
formation from methanol

over H-SAPO-34, solid-state 13C MAS NMR study, 164, 301
over SAPO-34, mechanism: isotopic labeling studies, 161, 304

higher, methane activation and conversion to, catalysis by supported
Ru, 161, 423

hydrogen transfer from, effects of zeolite composition and structure,
159, 353

near-linear, formation by shape-selective oligomerization of alkenes by
zeolite catalysis, 161, 687

and NO, pretreatment of Cu-MFI catalyst, effect on transient deNOx

activity, 160, 10
oxidation in in situ redox fluidized bed reactor, 163, 218
reactions over bulk tungsten carbide catalysts, hydrogen effects, 163,

223
saturated

conversion by sulfated metal oxide catalysts, mechanism, 158, 116
selective oxidation over amorphous microporous TiO2–SiO2 mixed

oxide catalysts, 163, 476
selective catalytic reduction of NOx

on Co/ZSM-5 and Cu/ZSM-5 catalysts, hydrocarbon specificity, mech-
anistic cause, 158, 327

on CoZSM-5 and HZSM-5 and in homogeneous reactions, compari-
son, 153, 265; erratum, 163, 507

Hydroconversion
heptane over Pt/Al-pillared montmorillonites and saponites, compara-

tive study, 162, 198
Hydrocracking

n-decane on PtHY catalysts, effect of balance of acid and hydrogenating
functions, 162, 179

n-hexane on Pt and Pd catalysts supported on basic materials, mecha-
nism, in situ 13C MAS NMR study, 164, 347

Hydrodechlorination
carbon tetrachloride over

Pt/MgO catalysts, 161, 790
SiO2-supported PdCl2-containing molten salt catalysts, promotional

effects of CoCl2 and CuCl2, 161, 164
1,1-dichlorotetrafluoroethane by Pd/Al2O3 catalysts, 164, 378

Hydrodemetallization
NiMo/Al2O3 catalysts for, initial deactivation, 161, 319

Hydrodenitrogenation
pyridine over

Mo2N catalysts, H2 TPR and NH3 TPD studies, 160, 35; erratum, 162,
377

MoS2/TiO2 catalysts, effect of support morphology, 158, 205
quinoline over Ni(Co)-containing Mo-free catalysts, phosphorus pro-

motion, 161, 539
Hydrodesulfurization

methyl-substituted dibenzothiophenes, in study of routes to deep desul-
furization, 159, 236

thiophene, see Thiophene hydrodesulfurization
Hydrodewaxing

kerosene over H/ZSM-5 zeolites, acid-catalyzed hydrogenation during,
analysis, 164, 54

Hydroformylation
ethylene on

Rh/active-carbon catalysts, 3-pentanone formation during, effects of
chlorine, 159, 491

Rh/SiO2 catalysts, hydrogenation steps, analysis using deuterium step
transient response, 164, 94

α,β-unsaturated esters on supported aqueous phase Rh catalysts, 162,
339
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Hydrogen
adsorption

atoms on Pt80Fe20(111) alloy, theoretical study, 164, 152
on Cu in Al2O3-supported copper catalysts, site characterization by

in situ 1H NMR, 164, 268
on Pd/CeO2 catalysts, 159, 112
by Pt/Al2O3 catalysts, effects of In and Sn, 160, 106

and alkanes, reactivation of coked H-ZSM-5, 164, 146
and carbon monoxide

alcohol synthesis over Cu/ZnO/Cr2O3 catalysts, C–C bond formation
during, promoter effect of Cs, 163, 418

at high pressure, hydrocarbon clusters on Pt(111) produced by coking
of propylene under, in situ scanning tunneling microscopic study,
164, 184

mixtures, carbon formation and CO methanation on SiO2-supported
Ni and Ni–Cu catalysts, 158, 402

and carbon monoxide and nitric oxide, isocyanic acid formation over
Pt/SiO2 catalysts, 162, 96

carrier gas, role in deactivation and coking of zeolite beta during cumene
disproportionation, 163, 436

chemisorption on Pt–Rh/Al2O3 catalysts, effect on surface composition,
162, 277; erratum, 164, 249

–deuterium exchange
during n-butane conversion on H-ZSM-5, 160, 183
in ethane over Pt catalysts, mechanism, 159, 127
by spillover hydrogen in NH3 chemisorbed on Pt/Al2O3 catalysts,

H2-TPD studies, 159, 41
effects on

cumene cracking over ZrO2 catalysts promoted by sulfate ion and Pt,
161, 194

hydrocarbon reactions over bulk tungsten carbide catalysts, 163, 223
hydrogen transfer from, effects of zeolite composition and structure,

159, 353
mixtures with CH4, preparation of bulk powder tungsten carbides by

temperature-programmed reaction in, analysis, 158, 142
and nitriles, reaction on Ni(100) catalyst: theoretical evidence for pro-

cess competing with total hydrogenation reaction, 159, 383
pressure, effect on ring opening of substituted cyclobutanes over

Rh/SiO2 catalysts at various temperatures, 159, 500
pretreatment of Ga-modified ZSM-5 zeolites, effects on initial activity

and selectivity in propane aromatization, 158, 23
and Pt, effect on n-butane isomerization over Fe- and Mn-promoted

sulfated ZrO2 catalysts, 161, 206
selective catalytic reduction of NO over Au0 and Au(I) impregnated in

NaY zeolite catalysts, 162, 169
temperature-programmed desorptions in Pt/Al2O3 catalysts: decompo-

sition and isotopic exchange by spillover hydrogen of chemisorbed
NH3, 159, 41

temperature-programmed reduction of Mo2N, 160, 35; erratum, 162, 377
Hydrogenation

acetylene over
Ni/NiAl2O4 catalysts: characterization, coking, and reaction studies,

159, 313
Pd/Al2O3 catalysts, associated coke formation, effects on mass trans-

fer and selectivity, 158, 267
Pd/α-Al2O3 catalysts, coke formed during, deuterium incorporation,

162, 365
acid-catalyzed, during kerosene hydrodewaxing over H/ZSM-5, 164,

54
adspecies from methane chemisorption in oxygen-free conversion to

higher alkanes through isothermal two-step reaction on EUROPT-
1 catalyst, 159, 449

asymmetric, ethyl pyruvate over cinchonidine-modified Pt catalysts
diffusion effects on enantioselectivity, 161, 759
relationship of conversion and enantioselectivity, 161, 752

benzene
to cyclohexene, selective reactions on Ru/γ -Al2O3 catalysts, 159, 253
over Ni/SiO2 catalysts, catalyst deactivation by H2S or thiophene dur-

ing, effect of Ni reduction degree, 162, 349
Pd and Pt catalyst poisoning by silation during, reversal by oxidation

and reduction, 161, 441
on Pd and Pt catalysts, competitive reactions with toluene, 161, 742
over Rh/CeO2 catalysts, in determination of percentage of exposed

metallic Rh in catalyst, 163, 77
1,3-butadiene

and but-1-ene, over low-loaded Pd/α-Al2O3 catalysts, effect of metal
particle morphology, 164, 369

over Pd/Ni(110) bimetallic catalysts, LEED, AES, XPS, and SEIS
studies, 163, 169

over Pt catalysts supported on Al2O3, SiO2, and MoO3, catalyst ac-
tivity and selectivity, 162, 10

2-butenal using cluster of clusters-based catalysts, selective reactions,
159, 458

2-butyne over Pt catalysts supported on Al2O3, SiO2, and MoO3, cata-
lyst activity and selectivity, 162, 10

carbon dioxide
over Co mordenite catalysts, promoting effect of Pt, 162, 239
to methanol over Zn-deposited polycrystalline Cu catalyst, surface

science study, 160, 65
carbon dioxide and carbon monoxide over Rh/SiO2 catalysts, compari-

son, 162, 54
carbon monoxide on

Co/Al2O3 catalysts promoted with Ru, 160, 125
Co/SiO2 catalysts, effect of La3+ promotion, 161, 274
Cu-modified Ru/SiO2 catalysts, isotopic transient kinetic analysis, 158,

511
NiO catalysts, associated catalyst phase transformation, dynamics,

158, 13
Pd–Cu/KL zeolite catalysts, metallic phases present during, surface

and bulk characterization, 164, 477
ZrO2/Al2O3 catalysts, selective synthesis of ethylene by, ensemble

effect, 162, 361
carbon species formed during CH4/He, CO2/He, and CH4/CO2 reac-

tions over Rh/Al2O3 catalysts, transient kinetic study, 161, 31
in C6 cyclic hydrocarbon interconversion on Ni(100) catalysts, surface

science study, 164, 82
cyclohexene and cyclopentene, Pd and Pt catalyst poisoning by silation

during, reversal by oxidation and reduction, 161, 441
cyclohexene over Pt foil catalysts, liquid-phase reaction, 158, 193
ethylene on

CoMo/γ -Al2O3 catalysts promoted by W, catalytic activities, 159, 212
Pt catalysts

Monte Carlo simulation, 162, 260
supported on Al2O3, SiO2, and MoO3, catalyst activity and selec-

tivity, 162, 10
supported on porous smectite-like clay minerals with different di-

valent cations, 161, 704
during ethylene hydroformylation, analysis using deuterium step tran-

sient response, 164, 94
ethyl pyruvate over Pt/Al2O3 catalysts modified by (R)-1-(1-

naphthyl)ethylamine derivatives, enantioselective reactions, 160,
261

3-methyl-crotonaldehyde on Pt(553) stepped surface, effect of structure
and preadsorbed Sn, 161, 68

nitriles on
Ni(100) catalyst: theoretical evidence of competing process, 159,

383
supported and unsupported Ru–Co catalysts, 161, 96

olefins, Pd nanoparticle catalysts for, in situ generation in smectite clays,
161, 401
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propyne over Cu/SiO2 catalysts prepared from monolayer film of cop-
per 2,2′-bipyridine dimer on Cab–O–Sil, selective reactions, 164,
484

pyruvic acid oxime to alanine on Pd/Al2O3 catalysts, enantioselective
reactions, 161, 451

styrene, La-promoted Ni/sepiolite catalysts for, surface and catalytic
properties, 159, 150

toluene on
Pd and Pt catalysts, competitive reactions with benzene, 161, 742
Pt–W/MgO catalysts prepared from different organometallic precur-

sors, comparison, 164, 1
α-β unsaturated aldehydes on Pt80Fe20(111) alloy surface, selectivity,

164, 152
Hydrogen chloride

evolution during ZrO2 synthesis in molten salt mixtures, control, 162,
143

Hydrogenolysis
alkanes over

metal catalysts, kinetics and compensation effect, 163, 319
Pt/Al2O3 and PtRe/Al2O3 catalysts, catalyst stability during, analysis,

163, 328
n-butane on

low-index Pt single crystals and polycrystalline Pt foil, 159, 23
Pt/Al2O3 catalysts, effects of In and Sn, 160, 106
Pt catalysts supported on porous smectite-like clay minerals with dif-

ferent divalent cations, 161, 704
PtxIny bimetallics in NaY, 163, 338
Ru/γ -Al2O3 catalysts, pretreatment effects, 161, 480

cyclopropane over Pt catalysts supported on Al2O3, SiO2, and MoO3,
catalyst activity and selectivity, 162, 10

ethane on
Cu-modified Ru/SiO2 catalysts, isotopic transient kinetic analysis, 158,

228
La3+-promoted Co/SiO2 catalysts, 160, 43
Ru/γ -Al2O3 catalysts, pretreatment effects, 161, 480

n-hexane, Ir/KLTL zeolite catalysts for, structural characterization and
selectivity, 159, 14

hydrocarbons over bulk tungsten carbide catalysts, hydrogen effects,
163, 223

methylcyclopentane and neopentane, Pt/γ -Al2O3 catalyst activity for,
relationship to particle morphology and structure of metal–support
interface, 163, 294

neopentane over acidic and alkaline Pt/LTL catalysts, comparison: re-
lationship of catalyst structure and properties, 162, 209

propane over Ru/γ -Al2O3 catalysts, pretreatment effects, 161, 480
2,2,3,3-tetramethylbutane over Ru/γ -Al2O3 catalysts, pretreatment ef-

fects, 161, 480
triethylsilane, related poisoning of Pd and Pt catalysts, reactivation by

oxidation and reduction, 161, 441
Hydrogen peroxide

oxidation of olefins and alcohols on Ti-beta catalyst, solvent effects, 161,
11

oxyfunctionalization of n-hexane on titanium silicalites of MEL struc-
ture, kinetic modeling, 161, 798

production, heterogeneous catalysts for, molecular engineering, 161, 62
Hydrogen sulfide

adsorption on supported Pt catalysts, 160, 235
deactivation of Ni/SiO2 catalysts during benzene hydrogenation, effect

of Ni reduction degree, 162, 349
Hydrogen transfer reactions

from hydrocarbons and hydrogen, effects of zeolite composition and
structure, 159, 353

Hydroisomerization
n-decane on PtHY catalysts, effect of balance of acid and hydrogenating

functions, 162, 179

Hydrolysis
isocyanic acid on Al2O3, 162, 96

Hydrons
reversible transfer to carbonyl groups, studies with solid acids and acids

in solution, 160, 309
Hydrophilicity

Ti-beta zeolite, effect on oxidation of olefins and alcohols, 161, 11
Hydrophobicity

Ti-beta zeolite, effect on oxidation of olefins and alcohols, 161, 11
Hydrothermal stability

Ce-modified Cu-ZSM-5 catalyst for NO decomposition, 164, 131
MCM-41 in cracking of vacuum gas oil, comparison with amorphous

SiO2–Al2O3 and USY zeolite, 159, 375
Hydrothermal treatment

HZSM-5 zeolite, associated dealumination, 161, 338
pretreatment of H-gallosilicate, effect on acidity, catalytic activity, and

deactivation in propane aromatization, 158, 537
Hydrotreating catalysts

NiMo/SiO2

oxidic precursor structure, 163, 28
sulfidation of Ni and Mo in, effects of chelating ligands, 163, 38

Hydroxyl groups
acidic, in H-ZSM-5, long-range interactions with alkali cations, 159, 230
on Mo–P/γ -Al2O3 catalyst surfaces, 1H NMR study, 164, 251

Hydroxyl radicals
desorption from polycrystalline Rh and Pt catalysts in oxidation of

methanol, 161, 230

I

Imaging
KMn8O16 powder catalyst surface by atomic force microscopy, 159,

401
Imogolite

Cu-loaded, shape-selective behavior, 160, 137
Impregnation

NaY-supported molybdenum sulfide catalyst preparation with ammo-
nium heptamolybdate, 161, 819

non-dry, W(vi)/γ -Al2O3 catalysts prepared by, characterization and ac-
tivity, 162, 306

Impregnation solutions
for preparation of Mo–P/γ -Al2O3 catalysts, composition, 31P and 95Mo

NMR studies, 164, 260
Indium

H-ZSM-5 catalysts with, selective reduction of NO with CH4, active site
formation by solid-state ion exchange, 161, 465

–Pt catalysts, Al2O3-supported
adsorption behavior and hydrogenolysis activity, 160, 106
ethylene adsorption, 160, 118

PtxIny bimetallics in NaY, characterization and catalytic properties, 163,
338

Infrared spectroscopy
acidity characterization for dealuminated mazzite, 161, 587
adsorption and reaction of methyl chloride and methyl iodide on Pt/SiO2

catalysts, 159, 69; erratum, 162, 151
Fe-silicalite, analysis of structure and reactivity of framework and ex-

traframework iron, 158, 486
Fourier transform, see Fourier transform infrared spectroscopy
methylamine synthesis via postsynthesis modification of Brønsted acidic

mordenite, 160, 299
12-molybdophosphoric acid thermal behavior: relationship to catalytic

reactivity and comparison with 12-molybdosilicic acid, 164, 16
Iodobenzene

thermal chemistry on Ni(100) catalysts, hydrogenation and dehydro-
genation steps in, surface science study, 164, 82
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Iodocyclohexane
thermal chemistry on Ni(100) catalysts, hydrogenation and dehydro-

genation steps in, surface science study, 164, 82
Ion exchange

solid-state, in formation of active sites of Ga- and In-containing H-ZSM-
5 catalysts for selective reduction of NO by CH4, 161, 465

Ion pair catalysts
sol–gel matrix entrapped, generated from RhCl3 · 3H2O and quaternary

ammonium salts, disproportionation of dihydroarenes, 164, 363
Ion scattering spectroscopy

Cs-promoted Ag/α-Al2O3 catalysts for ethylene epoxidation, 158,
109

low-energy
alkali metal ion localization in Na-promoted Pd catalysts, 164, 334
Pd/Ni(110) bimetallic system surface characterization, 163, 169

Iridium
KLTL zeolite-supported catalysts for n-hexane reforming, structural

characterization and selectivity, 159, 14
MgO-supported catalysts, partial oxidation and steam–CO2 reforming

of CH4 to syngas, comparison, 159, 140
oxide-supported catalysts, CO2-reforming of methane, 164, 122
–Pt polycrystalline foil catalysts, reforming reactions, turnover rate en-

hancement, 160, 269
Iron

–Cu powder catalysts, ethylene decomposition, effect of Cu composi-
tion, 158, 217

in Fe-silicalite, framework and extraframework, structure and reactivity,
spectroscopic and physicochemical studies, 158, 486

and Mn, promoted sulfated ZrO2 catalysts
benzene reaction with pyridine, 158, 502
n-butane isomerization

catalytic properties, 158, 311
effect of Pt and H2, 161, 206

propane conversion, 159, 99
promotion of sulfated ZrO2 catalysts for low-temperature butane iso-

merization, 162, 125
Pt80Fe20(111) alloy, surface chemical and electronic properties, 164, 152
role in activation of VPO catalyst precursor VO(HPO4) · 0.5H2O pre-

pared by isobutanol reduction of VOPO4 · 2H2O, in situ laser Ra-
man spectroscopic study, 163, 346

SiO2–MgO-supported catalysts, selectivity to olefins in Fischer–Tropsch
reaction, 161, 132

SrCo0.8Fe0.2O3, oxygen-semipermeable perovskite-type ceramic mem-
brane materials for oxidative coupling of methane, 164, 220

Iron antimony oxide
mixed oxide catalysts, propene oxidation and ammoxidation, XPS,

TEM, and TPD studies, 163, 204
Iron molybdate

catalysis of methanol oxidation, inhibition by water vapor: effect on
measured kinetics and mechanistic relevance, 162, 118

and MoO3, oxidation of formaldehyde and methanol, selectivity, 158,
477

Iron oxide, see also Ferric oxide
catalysis of 1-naphthol methylation, 160, 134
TiO2-supported catalysts, combustion of CO and toluene, comparison

with CuOx /TiO2, 163, 279
ZrO2-supported dehydrogenation catalysts

1-butene dehydrogenation, 163, 195
preparation and characterization, 163, 186

Iron phosphate catalysts
oxidative dehydrogenation of isobutyric acid

catalyst preparation and characterization, 158, 128
catalytic properties of catalysts containing Fe2(PO3OH)P2O7 and α-

or β-Fe3(P2O7)2, 161, 198
effects of catalyst reduction and reoxidation, 158, 378

Iron phthalocyanine
activated carbon black-supported catalysts, alkane oxidation, 164, 341
in zeolite Y, occluded in polydimethylsiloxane membrane, catalysis of

cyclohexane oxidation, 163, 457
Isoalkanes

cracking over solid acidic catalysts, chemical mechanism, 163, 50
Isoalkenes

cracking over solid acidic catalysts, chemical mechanism, 163, 50
Isobutane

alkylation with 2-butene over acidic Cs+, NH4
+, and K+ salts of 12-

tungstophosphoric acid, 164, 422
dehydrogenation

Al2O3-supported chromium oxide-based catalysts for, activity and
characterization, 158, 236

over zinc titanate thin film catalysts, 161, 730
oxidation by CsxH3−xPMo12O40-based heteropoly compounds, 163, 87
oxidative dehydrogenation to isobutene over Dawson-type heteropoly-

oxoanions, selectivity and catalyst stability, 160, 317
reaction on Na,H–Y zeolites and H-mordenites, comparison, 164, 449
selective reduction of NOx on CoZSM-5 and HZSM-5 catalysts and in

homogeneous reactions, comparison, 153, 265; erratum, 163, 507
Isobutanol, see Isobutyl alcohol
Isobutene, see Isobutylene
Isobutyl alcohol

reduction of VOPO4 · 2H2O, role of Co and Fe dopants in activation of
VPO catalyst precursor VO(HPO4) · 0.5H2O prepared by, in situ
laser Raman spectroscopic study, 163, 346

Isobutylene
amination over protonic zeolites, 163, 255
formation by

oxidative dehydrogenation of isobutane over Dawson-type het-
eropolyoxoanions, selectivity and catalyst stability, 160, 317

skeletal isomerization of n-butene
non-template-synthesized ferrierite/ZSM-35 catalysts for, modifi-

cation, 163, 232
role of bimolecular mechanism, 164, 288

shape-selective oligomerization to near-linear hydrocarbons by zeolite
catalysis, 161, 687

Isobutyric acid
oxidative dehydrogenation over iron phosphate catalysts

catalyst preparation and characterization, 158, 128
catalytic properties of catalysts containing Fe2(PO3OH)P2O7 and α-

or β-Fe3(P2O7)2, 161, 198
effects of catalyst reduction and reoxidation, 158, 378

Isocyanic acid
formation by reaction of NO, CO, and H2 over Pt/SiO2 and hydrolysis

on Al2O3, 162, 96
Isomerization

butane on low-index Pt single crystals and polycrystalline Pt foil, 159, 23
butane on sulfated ZrO2 catalysts

acid sites in, selective poisoning and deactivation, 158, 336
effects of catalyst hydration, 160, 290; 164, 459
Fe- and Mn-promoted catalysts

catalytic properties, 158, 311
effect of Pt and H2, 161, 206

kinetics and catalyst deactivation, 163, 138
role of transition metal promoters, 162, 125

1-butene over
low-loaded Pd/α-Al2O3 catalysts, effect of metal particle morphology,

164, 369
TiO2–SiO2 and ZrO2–SiO2 mixed oxide catalysts, relationship to cat-

alyst proton affinity distributions, 157, 244; erratum, 161, 880
ZrO2–SiO2 aerogels, comparison to TiO2–SiO2, 159, 58

cyclohexene over ZrO2–SiO2 catalysts, effect of catalyst sulfation, 161,
605
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heptane on bifunctional Pd/H-beta zeolites, mechanisms, 159, 323
n-hexane over

mechanical mixtures of sulfated ZrO2 and Pt/Al2O3, effects of cata-
lyst preparation and activation treatments, 163, 18

Pd and Pt catalysts supported on basic materials, mechanism, in situ
13C MAS NMR study, 164, 347

1-hexene over TiO2–ZrO2 acid–base bifunctional catalysts, 164, 166
hydrocarbons over bulk tungsten carbide catalysts, hydrogen effects,

163, 223
light naphtha over mordenite-supported Ni–Pt catalysts, effect of Ni on

catalytic performance for pure feed and sulfur-containing feed, 161,
222

neopentane
over acidic and alkaline Pt/LTL catalysts, comparison: relationship of

catalyst structure and properties, 162, 209
Pt/γ -Al2O3 catalyst activity for, relationship to particle morphology

and structure of metal–support interface, 163, 294
skeletal, n-butenes

to isobutylene
non-template-synthesized ferrierite/ZSM-35 catalysts for, modifi-

cation, 163, 232
role of bimolecular mechanism, 164, 288

on MCM-22 zeolite catalyst, 158, 561
on nondeactivated H-ferrierite catalysts, mechanism, 158, 551

xylene over HY zeolites, mechanisms: relative significance of unimolec-
ular and bimolecular pathways, 159, 296

Isopropyl alcohol
dehydrogenation–dehydration over magnesium oxide basic catalysts,

161, 829
oxidative dehydrogenation over Cu catalysts, bistability in, 159, 496

Isotopic analysis
carbonaceous species formed during reforming of CH4 with CO2 over

Ni/CaO–Al2O3, 161, 626
deuterium step transient response, in analysis of hydrogenation during

ethylene hydroformylation, 164, 94
mechanism of hydrocarbon formation from methanol over SAPO-34

catalysts, 161, 304
Isotopic exchange

hydrogen–deuterium
during n-butane conversion on H-ZSM-5, 160, 183
in ethane over Pt catalysts, mechanism, 159, 127
by spillover hydrogen in NH3 chemisorbed on Pt/Al2O3 catalysts,

H2-TPD studies, 159, 41

K

Kerosene
hydrodewaxing over H/ZSM-5 zeolites, acid-catalyzed hydrogenation

during, analysis, 164, 54
Ketonization

acetic acid on zirconium oxides dispersed on SiO2 derived from
Cp2ZrCl2, [(i-PrCp)2ZrH(µ-H)]2, and Zr(OEt)4, 164, 440

Kinetic isotope effect
propane ammoxidation over alumina-supported vanadium antimony

oxide catalysts, 163, 117
Kinetics, see also Microkinetics

γ -Al2O3 sulfation, 159, 394
butane isomerization over sulfated ZrO2 catalysts, 163, 138
butene amination over protonic zeolites, 163, 255
CO oxidation over Pd catalysts supported on Al2O3, SiO2, and TiO2,

analysis at low temperature, 161, 517
1,1-dichlorotetrafluoroethane hydrodechlorination by Pd/Al2O3 cata-

lysts, 164, 378
ethylene oxidation over polycrystalline Pt catalysts, analysis in viscous

pressure regime, 161, 143

n-heptane catalytic cracking over commercial Y-type zeolite under su-
percritical and subcritical conditions, 162, 327

n-hexane oxyfunctionalization by H2O2 on titanium silicalites of MEL
structure, 161, 798

isotopic transient analysis
CO hydrogenation on Cu-modified Ru/SiO2 catalysts, 158, 511
ethane hydrogenolysis on Cu-modified Ru/SiO2 catalysts, 158, 228

metal-catalyzed reactions of alkanes and compensation effect, 163, 319
methanol oxidation over iron molybdenum oxide catalyst, effect of re-

action inhibition by water vapor, 162, 118
methanol synthesis and water gas shift reaction on commercial

Cu/ZnO/Al2O3 catalysts, steady-state model, 161, 1
methylamine synthesis via postsynthesis modification of Brønsted acidic

mordenite, 160, 299
α-methylstyrene dimerization over sulfonic acid resins, 164, 62
NOx decomposition and NO reduction by CH4 over La2O3 and

Sr/La2O3 catalysts, 159, 119
photocatalytic oxidation of trichloroethylene and toluene mixtures in

air, promotion and inhibition behavior, 163, 1
reverse water–gas shift over Cu(110) model catalysts, structure sensitiv-

ity, 161, 776
selective catalytic reduction of NO by NH3 over V2O5/TiO2 catalysts,

163, 409
steady-state tracing analysis, reforming of CH4 with CO2 to synthesis

gas over supported Rh catalysts, 158, 64
thiophene hydrodesulfurization over carbon-supported transition metal

sulfide catalysts, 163, 429
transient

oxidation and hydrogenation of carbon species formed during
CH4/He, CO2/He, and CH4/CO2 reactions over Rh/Al2O3 cata-
lysts, 161, 31

partial oxidation of CH4 over Ni/La2O3 catalysts, 158, 260
xylene isomerization over HY zeolites: relative significance of unimolec-

ular and bimolecular pathways, 159, 296
Knoevenagel condensation

on aluminophosphate oxynitride catalysts, implications of nature of base
sites, 163, 392

L

Lactic acid
conversion over SiO2/Al2O3-supported sodium phosphate catalysts, sur-

face species in, FTIR and 31P NMR studies, 164, 207
Lanthana, see Lanthanum oxide
Lanthanum

La3+

Co/SiO2 catalysts promoted by, characterization, 160, 43
promotion of Co/SiO2 catalysts, effect on CO hydrogenation, 161, 274

LaNiO3 perovskite catalysts, oxidative conversion of methane to syngas,
effects of partial substitution of La and Ni, 163, 312

La2O2S, synergism with CoS2 in reduction of SO2 to elemental sulfur
by CO, 158, 251

La0.8Sr0.2CoO3, oxygen-semipermeable perovskite-type ceramic mem-
brane materials for oxidative coupling of methane, 164, 220

La0.8Sr0.2MnO3, solid oxide solution catalyst, CH4 oxidation, effect of
surface area, 159, 107

promoted Ni/sepiolite catalysts for styrene hydrogenation, surface and
catalytic properties, 159, 150

Lanthanum aluminum oxide
support of Pd catalysts, NO reduction by CO, reactivity, 161, 614

Lanthanum oxide
activation for catalytic reduction of SO2 by CO, 163, 271
–Al2O3, support of Pd catalysts, NO reduction by CO, reactivity, 161,

614
NOx decomposition and NO reduction by CH4, kinetics, 159, 119
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support of
BaBr2 and BaF2 catalysts for oxidative coupling of methane, compar-

ison, 159, 280
Ni catalysts

metal–support interactions in catalysts prepared with different Ni
precursors, 161, 55

partial oxidation of CH4, transient kinetic studies, 158, 260
Rh catalysts, reforming of CH4 with CO2 to synthesis gas, reactiv-

ity and deactivation characteristics, effects of support and metal
crystallite size, 158, 51

Ru catalysts, NH3 synthesis, support effects, 162, 138
Sr catalysts, NOx decomposition and NO reduction by CH4, kinetics,

159, 119
Lanthanum oxybromide

BaCO3-modified, oxidative coupling of methane for high ethylene yield,
163, 399

Lauryl sulfate
in synthesis of mesoporous ZrO2 powders with high surface areas, 164,

246
LEED, see Electron diffraction, low-energy
LEIS, see Ion scattering spectroscopy, low-energy
Light naphtha

isomerization over mordenite-supported Ni–Pt catalysts, effect of Ni on
catalytic performance for pure feed and sulfur-containing feed, 161,
222

Lithium
Li/MgO and Sn/Li/MgO catalysts, oxygen pathways in oxidative cou-

pling of methane, 160, 222
MoO3/TiO2 systems doped with, structure, 161, 87

Lithium oxide
γ -Al2O3-supported selective SO2 adsorbents, preparation, 163, 176

M

Magnesia, see Magnesium oxide
Magnesium

doping of AlF3−x(OH)x , effect on catalyst structure and behavior, 159,
332

MgVO catalysts, oxidative dehydrogenation of propane, synergism of
multiple catalytic phases, 158, 452

smectite-like porous clay minerals with, support of Pt catalysts, butane
hydrogenolysis and ethylene hydrogenation, 161, 704

Magnesium oxide
γ -Al2O3-supported selective SO2 adsorbents, preparation, 163, 176
Al-stabilized, support of

Pd and Pt catalysts, n-hexane conversion, in situ 13C MAS NMR study
isomerization and hydrocracking mechanism, 164, 347
main reaction pathway identification and comparison with micro-

catalytic reactor tests, 158, 521
Pt catalysts, methylcyclopentane ring opening, 164, 467

basic catalysts for dehydrogenation–dehydration of 2-propanol, 161, 829
and Li/MgO and Sn/Li/MgO catalysts, oxygen pathways in oxidative

coupling of methane, 160, 222
selective oxidation of nitrosobenzene to nitrobenzene, FTIR study,

160, 1
–SiO2, support of Fe catalysts, selectivity to olefins in Fischer–Tropsch

reaction, 161, 132
support of

Co and Ni catalysts, CH4 oxidation to synthesis gas in fluidized bed
reactor, 158, 83

NiO catalysts, CO adsorbed on, temperature-programmed desorp-
tion, 163, 306

noble metal catalysts, partial oxidation and steam–CO2 reforming of
CH4 to syngas, comparison, 159, 140

Pt catalysts, CCl4 hydrodechlorination, 161, 790

Pt–W catalysts prepared from organometallic precursors, formation
of Pt clusters isolated on dispersed W, 164, 1

Rh catalysts, reforming of CH4 with CO2 to synthesis gas, reactiv-
ity and deactivation characteristics, effects of support and metal
crystallite size, 158, 51

Ru catalysts, NH3 synthesis, 163, 148
Magnesium trisilicate

sepiolite, see Sepiolite
Magnesium vanadate

reference phases for oxidative dehydrogenation of propane to propene,
in situ electrical characterization, 159, 410

Manganese
and Fe, promoted sulfated ZrO2 catalysts

benzene reaction with pyridine, 158, 502
n-butane isomerization

catalytic properties, 158, 311
effect of Pt and H2, 161, 206

propane conversion, 159, 99
KMn8O16 powder catalyst surface, imaging by atomic force microscopy,

159, 401
La0.8Sr0.2MnO3, solid oxide solution catalyst, CH4 oxidation, effect of

surface area, 159, 107
Mn/P/Si catalysts, hydrocarbon oxidation in in situ fluidized bed reactor,

163, 218
Mn–Zr oxide, reversible sorption of nitrogen oxides in, 158, 420
promotion of sulfated ZrO2 catalysts for low-temperature butane iso-

merization, 162, 125
Zn–Mn–Al–O spinels, cation distribution in catalysts for nitrobenzene

reduction to nitrosobenzene, 160, 148
Manganese dioxide

α phase, K ion-containing powder catalyst KMn8O16, surface imaging
by atomic force microscopy, 159, 401

nitrous oxide decomposition, 161, 254
α-Manganese molybdate

scheelite-type catalysts exchanged with 18O tracer via redox reactions,
Raman band shifts, 161, 78

Manganese monoxide
nitrous oxide decomposition, 161, 254

Manganese oxide
MnOx

amorphous photocatalysts, bromine recovery from methyl bromide,
161, 659

promoted Pt/SiO2 catalysts for automotive pollution control, charac-
terization, 161, 310

TiO2-supported catalysts, combustion of CO and toluene, comparison
with CuOx /TiO2, 163, 279

nitric oxide decomposition, comparison with MnO3, 163, 158
nitrous oxide decomposition, 161, 254
octahedral molecular sieves and layered materials containing Cu, prepa-

ration, characterization, and CO oxidation, 161, 115
selective oxidation of nitrosobenzene to nitrobenzene, FTIR study,

160, 1
Manganese sesquioxide

nitric oxide decomposition, comparison with Mn3O4, 163, 158
nitrous oxide decomposition, 161, 254

Mass transfer
in Pd-catalyzed acetylene hydrogenation, effect of coke formation, 158,

267
Mazzite

dealuminated, acidity, multitechnique characterization, 161, 587
MCM-41

cracking activity and thermal stability, comparison with amorphous
SiO2–Al2O3 and USY zeolite, 159, 375

mesoporous, preparation of dimethylacetals, 161, 783
support of Ru catalysts, NH3 synthesis, 163, 148
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Metal carbonyls
Co(CO)3NO, thermodecomposition, sulfided CoMo/Al2O3 catalysts

promoted by, preparation, characterization, and activity, 162, 88
Metal catalysts

supported on doped TiO2, charge transfer in, analysis based on metal–
semiconductor contact theory, 161, 560

Metal oxides
selective oxidation of nitrosobenzene to nitrobenzene, FTIR study,

160, 1
sulfated catalysts, conversion of saturated hydrocarbons, mechanism,

158, 116
Metal oxide vapor deposition

MoO3 and MoO3/γ -Al2O3 catalysts prepared by, oxidative dehydro-
genation of cyclohexane and cyclohexene, 164, 28

Metal phosphonates
heterogeneous catalysts for H2O2 production, molecular engineering,

161, 62
Metal–proton adduct model

testing by methylcyclopentane conversion over Rh/zeolite Y catalysts,
159, 90

Metal–proton interactions
role in catalyst prepared by chemical vapor deposition of platinum hex-

afluoroacetylacetonate inside HL zeolite, 159, 435
Metal–semiconductor contact theory

analysis of charge transfer in metal catalysts supported on doped TiO2,
161, 560

Metal–support interactions
low-loaded Pd/α-Al2O3 catalysts, effects on hydrogenation of buta-1,3-

diene and hydrogenation and isomerization of but-1-ene, 164, 369
Ni/La2O3-supported catalysts prepared with different Ni precursors,

161, 55
Pd catalysts supported on Al2O3, SiO2, and TiO2

adsorption properties and reactivity of adsorbed species, 161, 507
kinetics and mechanism of reaction, 161, 517
structural effects at low temperature, 161, 500

Ru/La2O3 catalysts, effect on NH3 synthesis, 162, 138
Metathesis reactions

propene, SiO2-supported tungsten oxide catalysts for, preparation from
trisdiolatotungsten(VI) complexes and activity, 161, 867

Methanation
CO on

Ru–RuOx /TiO2 catalysts, effect of sulfur poisoning, 158, 427
SiO2-supported Ni and Ni–Cu catalysts in CO + H2 mixtures, 158, 402

CO2 on ultrafine Ni(II) ferrite catalyst, 164, 315
Methane

activation and conversion to higher hydrocarbons on supported Ru cat-
alysts, 161, 423

adsorption on HZSM-5 and Mo/HZSM-5 zeolites, FTIR study at low
temperature, 161, 107

dissociation in He and reaction with CO2 over Rh/Al2O3 catalysts, car-
bon species formed by, oxidation and hydrogenation, transient ki-
netic study, 161, 31

mixtures with H2, preparation of bulk powder tungsten carbides by
temperature-programmed reaction in, analysis, 158, 142

oxidation
over La0.8Sr0.2MnO3 solid oxide solution catalyst, effect of surface

area, 159, 107
to synthesis gas over MgO-based catalysts in fluidized bed reactor,

158, 83
oxidative conversion to syngas over LaNiO3 perovskite catalysts, effects

of partial substitution of La and Ni, 163, 312
oxidative coupling

BaBr2/La2O3 and BaF2/La2O3 catalysts for, comparison, 159, 280
over BaCO3/LaOBr for high ethylene yield, 163, 399
in in situ redox fluidized bed reactor, 163, 218

over MgO-based catalysts, oxygen pathways in, analysis, 160, 222
over oxygen-semipermeable perovskite-type ceramic membrane ma-

terials, 164, 220
oxygen-free conversion to higher alkanes by isothermal two-step reac-

tion on
EUROPT-1 catalyst

chemisorption of methane, 159, 441
hydrogenation of adspecies from methane chemisorption, 159, 449

Ru/SiO2 catalysts, 161, 282
partial oxidation

effect of flow rate, 163, 465
on Ni/La2O3 catalysts, transient kinetic studies, 158, 260
on Rh/Al2O3 catalysts, support role and reaction mechanism, 159,

418
on SiO2-supported Cu and Ni catalysts, mechanistic studies, 158, 343
on SiO2-supported MoO3 and V2O5 catalysts, comparison, 160, 214
in syngas formation on MgO-supported metal catalysts, comparison

with steam–CO2 mixed reforming, 159, 140
reduction of NO over La2O3 and Sr/La2O3 catalysts, kinetics, 159, 119
reforming reaction with CO2 over

Ir/γ -Al2O3 catalysts, effect of catalyst structure, 164, 122
Ni/CaO–Al2O3 catalysts, carbonaceous species formed during, char-

acterization, 161, 626
Ni catalysts, support effects, 162, 230
Ni/SiO2 catalysts

deactivation studies, 161, 409
mechanistic study, 164, 387

supported Rh catalysts
effect of catalyst structure, 164, 122
reactivity and deactivation characteristics, effects of support and

metal crystallite size, 158, 51
steady-state tracing analysis, 158, 64

selective reduction of NO over
CoZSM-5 and HZSM-5 zeolites, role of free radicals and competitive

oxidation reactions, 163, 447
Ga- and In-containing H-ZSM-5 catalysts, active site formation by

solid-state ion exchange, 161, 465
selective reduction of NOx on CoZSM-5 and HZSM-5 catalysts and in

homogeneous reactions, comparison, 153, 265; erratum, 163, 507
Methanethiol

synthesis by selective reduction of dimethyldisulfide over alumina-
supported sulfide catalysts, 164, 490

Methanol
conversion reactions

gasoline formation over HZSM-5 zeolites, associated catalyst dealu-
mination, 161, 350

hydrocarbon formation over H-SAPO-34, solid-state 13C MAS NMR
study, 164, 301

and formaldehyde, oxidation over molybdenum oxide catalysts, selec-
tivity, 158, 477

oxidation
on Al2O3, Pd/Al2O3, and PdO/Al2O3 catalysts, 162, 104
electrochemical reaction over Ag electrode deposited on Y2O3-

stabilized ZrO2 electrolyte, 163, 95
over iron molybdenum oxide catalyst, inhibition by water vapor: ef-

fect on measured kinetics and mechanistic relevance, 162, 118
on Mo–Ca–O/SiO2 catalysts, oscillatory behavior during, analysis,

161, 873
over 12-molybdophosphoric acid catalysts, relationship to catalytic

reactivity: comparison with 12-molybdosilicic acid, 164, 16
partial reaction over V2O5 catalysts, promotional effects of Ti, 161,

839
over polycrystalline Rh and Pt catalysts, rates, OH desorption, and

model, 161, 230
oxidative carbonylation to dimethyl carbonate in Cu–Y zeolite, 161, 530
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and propene, hydrocarbon formation by co-reaction over SAPO-34 cat-
alysts, mechanism: isotopic labeling studies, 161, 304

solvent effect on oxidation of olefins and alcohols on Ti-beta zeolite,
161, 11

synthesis over
Cu(110) model catalysts, and reverse water–gas shift kinetics, struc-

tural sensitivity, 161, 776
Cu/ZnO/Al2O3 commercial catalysts, and water gas shift reaction,

steady-state kinetic model, 161, 1
Zn-deposited polycrystalline Cu catalyst, surface science study, 160,

65
Methyl acrylate

hydroformylation on supported aqueous phase Rh catalysts, 162, 339
Methylamine synthesis

via postsynthesis modification of Brønsted acidic mordenite, selectivity
enhancement, 160, 299

over small-pore zeolite catalysts, shape selectivity, 161, 20
Methylation

in methanol-to-hydrocarbon conversion over H-SAPO-34, solid-state
13C MAS NMR study, 164, 301

1-naphthol over iron oxide catalysts, 160, 134
toluene over HZSM-5 zeolites modified by CVD of silicon compounds,

para-selectivity, 161, 387
2-Methylbenzofuran

and benzofuran, acylation over Y zeolite in fixed bed reactor, 159, 427
Methyl bromide

bromine recovery using amorphous MnOx photocatalysts, 161, 659
Methyl tert-butyl ether

gas-phase synthesis on triflic acid-modified zeolites, 158, 76
Methyl chloride

and methyl iodide, adsorption and reaction on Pt/SiO2 catalysts, IR
study, 159, 69; erratum, 162, 151

Methylchlorosilanes
direct synthesis on CuSi and CuZnSnSi catalysts, associated catalyst

deactivation due to coke formation, 161, 861
3-Methylcrotonaldehyde, see Senecialdehyde
Methyl crotonate

hydroformylation on supported aqueous phase Rh catalysts, 162, 339
1-Methyl-1-cyclohexene

thermal chemistry on Ni(100) catalysts, hydrogenation and dehydro-
genation steps in, surface science study, 164, 82

Methylcyclopentane
conversion

on Pt/HL zeolite prepared by chemical vapor deposition of platinum
hexafluoroacetylacetonate: role of metal–proton interactions, 159,
435

on Rh/zeolite-Y catalysts: test for metal–proton adduct model, 159,
90

hydrogenolysis and ring opening, Pt/γ -Al2O3 catalyst activity for, re-
lationship to particle morphology and structure of metal–support
interface, 163, 294

reactions over bulk tungsten carbide catalysts, hydrogen effects, 163,
223

ring opening, as reaction test for Pt catalysts supported on non-acidic
materials, 164, 467

Methyl ethyl ketone
solvent effect on oxidation of olefins and alcohols on Ti-beta zeolite,

161, 11
Methyl groups

species adsorbed on Rh(111) catalysts, oxidation, 159, 305
spillover on Cu/SiO2 catalysts from dissociative adsorption of methyl

halides, 161, 810
Methyl halides

dissociative adsorption on Cu/SiO2 catalysts, associated methyl
spillover, 161, 810

Methyl iodide
and methyl chloride, adsorption and reaction on Pt/SiO2 catalysts, IR

study, 159, 69; erratum, 162, 151
Methyl mercaptan, see Methanethiol
2-Methylpentane

cracking
modeling: application of adsorption equilibrium constants estimated

with proton affinities, 161, 377
over USHY zeolite, effects of steam dilution

activation energy and reaction rates, 163, 365
mechanism and selectivity, 163, 374

3-Methylpentane
reactions over bulk tungsten carbide catalysts, hydrogen effects, 163,

223
α-Methylstyrene

and diisobutylene, alkylation of diphenylamine using acid-treated clay
catalysts, 160, 84

dimerization over sulfonic acid resins, quantitative kinetic study, 164, 62
Microkinetics

water–gas shift reaction over Cu-based catalysts under industrial con-
ditions, 158, 170

Molecular sieves
H-SAPO-34, methanol-to-hydrocarbon chemistry, solid-state 13C MAS

NMR study, 164, 301
MnAPO and SAPO 11, skeletal isomerization of n-butene to isobutene,

role of bimolecular mechanism, 164, 288
MS 13X, support of Rh aqueous phase catalysts, hydroformylation of

α,β-unsaturated esters, 162, 339
octahedral, containing Cu, preparation, characterization, and CO oxi-

dation, 161, 115
SAPO-34 catalysts, hydrocarbon formation from methanol, mechanism:

isotopic labeling studies, 161, 304
TS-1, ammoximation of cyclic ketones, 161, 570
vanado-silicate MFI, vanadium characteristics in, effect of synthesis

method, 163, 354
Molten salts

PdCl2-containing catalysts supported on SiO2, CCl4 hydrodechlorina-
tion, promotional effects of CoCl2 and CuCl2, 161, 164

ZrO2 synthesis in, control of evolved gas and oxide texture, 162, 143
Molybdena, see Molybdenum trioxide
Molybdenum

activated carbon-supported catalysts, thiophene hydrodesulfurization,
effect of support surface oxidation, 162, 20

γ -Al2O3-supported sulfided catalysts, methylmercaptan synthesis by se-
lective reduction of dimethyldisulfide, 164, 490

catalytic complexes with Al, Co, Ni, Si, HY zeolite, or H-ZSM-5
zeolite, hydrodesulfurization of methyl-substituted dibenzothio-
phenes, 159, 236

–Co catalysts, Al2O3-supported
active sites

characterization using proton affinity distributions, 158, 411
creation, catalyst preparation variables affecting, 162, 66

sulfided
methylmercaptan synthesis by selective reduction of dimethyldisul-

fide, 164, 490
promoted by Co(CO)3NO thermodecomposition, preparation,

characterization, and activity, 162, 88
W-promoted hydrodesulfurization catalysts

catalytic activities, 159, 212
characterization, 159, 219

Mo/HZSM-5, carbon monoxide and methane adsorption, FTIR study
at low temperature, 161, 107

–Ni catalysts
activated carbon-supported catalysts, thiophene hydrodesulfuriza-

tion, effect of support surface oxidation, 162, 20
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Al2O3-supported, for residue hydrodemetallization, initial deactiva-
tion, 161, 319

SiO2-supported hydrotreating catalysts
oxidic precursor structure, 163, 28
sulfidation of Ni and Mo in, effects of chelating ligands, 163, 38

sulfided, γ -Al2O3-supported, methylmercaptan synthesis by selective
reduction of dimethyldisulfide, 164, 490

supported by Ga–Al mixed oxides, for cumene cracking and thio-
phene hydrodesulfurization, characterization and reactivity, 158,
583

–P catalysts, γ -Al2O3-supported
surface hydroxyl groups on, 1H NMR study, 164, 251
wet impregnated, compositional analysis by 31P and 95Mo NMR, 164,

260
promotion of selective oxidation of n-butane with vanadium-

phosphorus oxide catalysts, 162, 153
Molybdenum carbide

Al2O3-supported catalysts, thiophene hydrodesulfurization: adsorption
sites, catalytic activities, and nature of active surface, 164, 109

catalyst preparation from heteropolyacids and characterization, 162, 76
Molybdenum disulfide

TiO2-supported catalysts, pyridine hydrodenitrogenation activity, effect
of support morphology, 158, 205

Molybdenum nitride
Al2O3-supported catalysts, thiophene hydrodesulfurization: adsorption

sites, catalytic activities, and nature of active surface, 164, 109
catalyst preparation from heteropolyacids and characterization, 162, 76
H2 temperature-programmed reduction and NH3 temperature-

programmed desorption studies, 160, 35; erratum, 162, 377
Molybdenum sulfide

carbon-supported catalysts, thiophene hydrodesulfurization, kinetics,
163, 429

NaY-supported catalysts, preparation via impregnation with ammonium
heptamolybdate, 161, 819

Molybdenum trioxide
(010) surface, morphological evolution during reduction reactions,

atomic force microscopy study, 163, 12
γ -Al2O3-supported catalysts prepared by metal oxide vapor deposition,

oxidative dehydrogenation of cyclohexane and cyclohexene, 164, 28
–Bi2O3 catalysts, surface aspects, 159, 1
–NiMoO4 thin film catalysts, selective oxidation of 1,3-butadiene, 161,

667
SiO2-supported catalysts

oxidation of formaldehyde and methanol, selectivity, 158, 477
selective partial oxidation of methane, comparison with V2O5/SiO2

catalysts, 160, 214
support of Pt catalysts

COS and H2S adsorption, 160, 235
reactions of cyclopropane, ethene, 1,3-butadiene, and 2-butyne with

H2, activities and selectivities, 162, 10
TiO2-supported catalysts, alkaline metal-doped, structure, 161, 87
unsupported catalysts

oxidation of formaldehyde and methanol, selectivity, 158, 477
prepared by metal oxide vapor deposition, oxidative dehydrogena-

tion of cyclohexane and cyclohexene, 164, 28
12-Molybdophosphates

CsxH3−xPMo12O40-based heteropoly compounds, catalysis of isobutane
oxidation, 163, 87

12-Molybdophosphoric acid
in preparation of molybdenum nitride and carbide catalysts, 162, 76
thermal behavior, relationship to catalytic reactivity: comparison with

12-molybdosilicic acid, 164, 16
12-Molybdosilicic acid

thermal behavior, relationship to catalytic reactivity: comparison with
12-molybdophosphoric acid, 164, 16

Monte Carlo simulation
ethylene hydrogenation on Pt catalysts, 162, 260

Montmorillonites
Al-pillared, and Al-pillared saponites, support of Pt catalysts, compari-

son in hydroconversion of heptane, 162, 198
Mordenite

Brønsted acidic, postsynthesis modification for selectivity enhancement
of methylamine synthesis, 160, 299

Co mordenite, promotion by Pt: effect on Co reducibility and catalysis
of CO2 hydrogenation, 162, 239

Cu-exchanged, NO adsorption, FTIR study: effects of Cu levels, NO
pressure, and catalyst pretreatment, 158, 301

H-mordenite
NH3 TPD measurements, selectivity improvement, 159, 249
preparation of environmentally friendly alkylglucoside surfactants,

161, 713
reaction of butanes, comparison with reaction on Na,H–Y zeolite,

164, 449
for selective catalytic reduction of NO by NH3, TPD study, 161, 597
support of Ni–Pt catalysts, isomerization of light naphtha, effect of Ni

on catalytic performance for pure feed and sulfur-containing feed,
161, 222

triflic acid-modified, gas-phase synthesis of MTBE, 158, 76
MTBE, see Methyl tert-butyl ether

N

Naphtha, see Light naphtha
1-Naphthol

methylation over iron oxide catalysts, 160, 134
(R)-1-(1-Naphthyl)ethylamine

derivatives, Pt/Al2O3 catalysts modified with, enantioselective hydro-
genation of ethyl pyruvate, 160, 261

Nasicon-type phosphates
AgZr2(PO4)3, silver-cluster formation and catalytic decomposition of

butan-2-ol, 159, 162
NDI, see Non-dry impregnation
NEMCA, see Non-Faradaic electrochemical modification of catalytic ac-

tivity
Neopentane

hydrogenolysis and isomerization
over acidic and alkaline Pt/LTL catalysts, comparison: relationship of

catalyst structure and properties, 162, 209
Pt/γ -Al2O3 catalyst activity for, relationship to particle morphology

and structure of metal–support interface, 163, 294
Nickel

activated carbon-supported catalysts, thiophene hydrodesulfurization,
effect of support surface oxidation, 162, 20

γ -Al2O3-supported sulfided catalysts, methylmercaptan synthesis by se-
lective reduction of dimethyldisulfide, 164, 490

CaO–Al2O3-supported catalysts, reforming of CH4 with CO2, carbona-
ceous species formed during, characterization, 161, 626

catalysis of CO2 reforming of CH4 to syngas, support effects, 162, 230
catalytic complexes with Al, Mo, or Si, hydrodesulfurization of methyl-

substituted dibenzothiophenes, 159, 236
–Cu catalysts, SiO2-supported, carbon formation and CO methanation

in CO + H2 mixtures, 158, 402
LaNiO3 perovskite catalysts, oxidative conversion of methane to syngas,

effects of partial substitution of La and Ni, 163, 312
La2O3-supported catalysts

metal–support interactions in catalysts prepared with different Ni pre-
cursors, 161, 55

partial oxidation of CH4, transient kinetic studies, 158, 260
MgO-supported catalysts, CH4 oxidation to synthesis gas in fluidized

bed reactor, 158, 83
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–Mo catalysts
activated carbon-supported catalysts, thiophene hydrodesulfuriza-

tion, effect of support surface oxidation, 162, 20
Al2O3-supported, for residue hydrodemetallization, initial deactiva-

tion, 161, 319
SiO2-supported hydrotreating catalysts

oxidic precursor structure, 163, 28
sulfidation of Ni and Mo in, effects of chelating ligands, 163, 38

sulfided, γ -Al2O3-supported, methylmercaptan synthesis by selective
reduction of dimethyldisulfide, 164, 490

supported by Ga–Al mixed oxides, for cumene cracking and thio-
phene hydrodesulfurization, characterization and reactivity, 158,
583

Mo-free catalysts with, phosphorus promotion in quinoline hydrodeni-
trogenation, 161, 539

Ni(100), catalyst for hydrogen–nitrile reaction: theoretical evidence for
process competing with total hydrogenation reaction, 159, 383

Ni(110), bimetallic system with Pd, surface characterization by LEED,
AES, XPS, and LEIS and activity for butadiene hydrogenation,
163, 169

NiAl2O4-supported catalysts, hydrogenation of acetylene: characteriza-
tion, coking, and reaction studies, 159, 313

NiCuCr catalyst, elemental mapping by energy-filtered transmission
electron microscopy, 163, 245

NiW/Al2O3-F(x) sulfided catalysts prepared with oxisalt and thiosalt
precursors, electron microscopy, 158, 181

–Pt catalysts, mordenite-supported, isomerization of light naphtha, ef-
fect of Ni on catalytic performance for pure feed and sulfur-
containing feed, 161, 222

sepiolite-supported catalysts, La-promoted, for styrene hydrogenation,
surface and catalytic properties, 159, 150

SiO2-supported catalysts
benzene hydrogenation, catalyst deactivation by H2S or thiophene

during, effect of Ni reduction degree, 162, 349
carbon formation and CO methanation in CO + H2 mixtures, 158, 402
CH4/O2 reaction, mechanistic studies, 158, 343
CH4 reforming reaction with CO2

deactivation studies, 161, 409
mechanistic study, 164, 387

smectite-like porous clay minerals with, support of Pt catalysts, butane
hydrogenolysis and ethylene hydrogenation, 161, 704

–W sulfided catalysts, γ -Al2O3-supported, methylmercaptan synthesis
by selective reduction of dimethyldisulfide, 164, 490

Nickel aluminate
support of Ni catalysts, hydrogenation of acetylene: characterization,

coking, and reaction studies, 159, 313
Nickel(II) ferrite

ultrafine catalysts, preparation and CO2 methanation activity, 164, 315
Nickel molybdate

–MoO3 thin film catalysts, selective oxidation of 1,3-butadiene, 161, 667
for oxidative dehydrogenation of butane, effects of coke deposition, 164,

399
Nickel monoxide

MgO-supported catalysts, CO adsorbed on, temperature-programmed
desorption, 163, 306

structure transformation upon CO hydrogenation, 158, 13
–ZrO2 catalysts, WO3-modified, ethylene dimerization, 160, 314

Niobium pentoxide
–Bi2O3 catalysts, surface aspects, 159, 1
promotion of supported V2O5 catalysts, effect on selective catalytic re-

duction of NO with NH3, 161, 211
Nitrates

and carbonates, molten salt mixtures, ZrO2 synthesis in, control of
evolved gas and oxide texture, 162, 143

and chlorides, Cu–Co catalysts prepared from, carbon deposition during
ethylene decomposition, comparison, 158, 356

Nitric oxide
adsorption on

Cu-exchanged zeolites, FTIR study: effects of Cu levels, NO pressure,
and catalyst pretreatment, 158, 301

H-, NaH-, CuH- and Cu-ZSM-5, in situ FTIR study, 164, 232
Pd/CeO2 catalysts, 159, 112
V2O5/TiO2 catalysts, 15N NMR study, 158, 199

and ammonia, ammoximation of cyclohexanone in one-step synthesis
of polycaprolactam, 161, 373

and CO, reaction over
Pd and Pt catalysts at high gas pressures, surface-enhanced Raman

spectroscopy as in situ real-time probe, 163, 63
Pt/β ′′-Al2O3 catalysts, electrochemical promotion by Na, 161, 471
Rh catalysts, role of N2O–CO subreaction, letter to editor, 162, 147;

reply, 162, 149
Rh(111) catalysts, adsorbed species and reaction rates, 164, 194

and CO and H2, isocyanic acid formation over Pt/SiO2 catalysts, 162, 96
decomposition

Ce-modified Cu-ZSM-5 catalyst for, hydrothermal stability, 164,
131

over Mn2O3 and Mn3O4, 163, 158
evolution during ZrO2 synthesis in molten salt mixtures, control, 162,

143
and hydrocarbons, pretreatment of Cu-MFI catalyst, effect on transient

deNOx activity, 160, 10
and O2, reaction on H-, NaH-, CuH- and Cu-ZSM-5, in situ FTIR study,

164, 232
reduction

by carbon monoxide
over partially metal-loaded CeO2–ZrO2 solid solutions, 162, 1
over Pd catalysts supported on Al2O3, La2O3–Al2O3, and LaAlO3,

reactivity, 161, 614
over Pt/Al2O3 and Pt/CeOx /Al2O3 catalysts, oscillations and cata-

lyst deactivation, 161, 292
by methane over La2O3 and Sr/La2O3 catalysts, kinetics, 159, 119

selective catalytic reduction
by ammonia

over Cr2O3 and Fe2O3 mixed catalysts supported on TiO2-pillared
clay, 164, 70

mordenite-type zeolites for, TPD study, 161, 597
over supported V2O5, effects of support, promoter, and tempera-

ture, 161, 211
over V2O5/TiO2, kinetics, 163, 409
over V2O5/TiO2, reactivity, effects of vanadia loading, H2O, and

SO2, 161, 247
over WOx /TiO2 prepared by grafting of tungsten alkoxides, effect

of catalyst preparation parameters and morphology, 159, 259
by hydrogen over Au0 and Au(I) impregnated in NaY zeolite cata-

lysts, 162, 169
by methane

over CoZSM-5 and HZSM-5 zeolites, role of free radicals and com-
petitive oxidation reactions, 163, 447

over Ga- and In-containing H-ZSM-5, active site formation by
solid-state ion exchange, 161, 465

by propane over H-ZSM-5 in presence of O2, catalytic activity and
selectivity, 161, 359

Nitriles
and hydrogen, reaction on Ni(100) catalyst: theoretical evidence for

process competing with total hydrogenation reaction, 159, 383
hydrogenation on supported and unsupported Ru–Co catalysts, 161, 96

Nitrilotriacetic acid
effect on sulfidation of Ni and Mo in NiMo/SiO2 hydrotreating catalysts,

163, 38
Nitrobenzene

formation by selective oxidation of nitrosobenzene by metal oxides,
FTIR study, 160, 1
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reduction to nitrosobenzene, Zn–Mn–Al–O spinel catalysts for, cation
distribution, 160, 148

selective reduction by cobalt aluminum oxide catalysts, active site anal-
ysis, 161, 459

Nitrogen
carrier gas, role in deactivation and coking of zeolite beta during cumene

disproportionation, 163, 436
Nitrogen oxides

decomposition over La2O3 and Sr/La2O3 catalysts, kinetics, 159, 119
lean reduction, Cu/ZSM-5 catalyst deactivation for, analysis: changes of

Cu state and zeolite support, 161, 43
reduction by propene over Ce ion-exchanged zeolites in presence of O2,

carrier effects, 160, 95
reversible sorption in Mn–Zr oxide, 158, 420
selective catalytic reduction over

CoZSM-5 and HZSM-5 catalysts by reaction with hydrocarbons and
in homogeneous reactions, comparison, 153, 265; erratum, 163, 507

Cu-MFI catalyst, transient activity, effect of catalyst pretreatments in
various atmospheres, 160, 10

Cu/ZSM-5 and Co/ZSM-5 catalysts, hydrocarbon specificity, mecha-
nistic cause, 158, 327

Re2O7/TiO2 catalysts by reaction with NH3, 160, 322
Nitrosobenzene

formation by nitrobenzene reduction, Zn–Mn–Al–O spinel catalysts for,
cation distribution, 160, 148

selective oxidation to nitrobenzene by metal oxides, FTIR study,
160, 1

Nitrous oxide
decomposition on

manganese oxides, 161, 254
ZnO and Cu/ZnO catalysts, 160, 76

reaction with CO, role in NO–CO reaction on Rh catalysts, letter to
editor, 162, 147; reply, 162, 149

Non-dry impregnation
W(vi)/γ -Al2O3 catalysts prepared by, characterization and activity, 162,

306
Non-Faradaic electrochemical modification of catalytic activity

ethylene epoxidation on Ag deposited on stabilized ZrO2 in presence
of chlorine moderators, 160, 190

ethylene oxidation on Pt/TiO2 catalysts, 159, 189
in situ controlled promotion of catalyst surfaces: effect of Na on Ag-

catalyzed ethylene epoxidation in presence of chlorine moderators,
160, 205

Nuclear magnetic resonance
13C, MAS

carboxylic acid formation from alcohols and olefins in H-ZSM-5 via
trapping of alkyl carbenium ions with CO, in situ study, 164, 411

n-hexane conversion on Pt and Pd catalysts supported on basic ma-
terials, in situ studies

isomerization and hydrocracking mechanism, 164, 347
main reaction pathway identification and comparison with micro-

catalytic reactor tests, 158, 521
methanol-to-hydrocarbon chemistry over H-SAPO-34, 164, 301

1H
4 K broad-line and 300 K high-resolution MAS techniques, measure-

ment of acid strength of sulfated ZrO2 in presence of water, 161,
186

hydrogen adsorption sites on Cu in Al2O3-supported copper catalysts,
in situ characterization, 164, 268

surface hydroxyl groups on Mo–P/γ -Al2O3 catalysts, 164, 251
in situ probe with reagent flow and magic angle spinning, 161, 870
95Mo and 31P, compositional analysis of impregnation solutions and wet

impregnated Mo–P/γ -Al2O3 catalysts, 164, 260
15N, adsorption of NO and NH3 on V2O5/TiO2 catalysts, 158, 199
31P, surface species in phosphate-catalyzed lactic acid conversion, 164,

207

pulsed-field gradient, intracrystalline diffusion during ethene conver-
sion in ZSM-5, in situ study, 163, 130

solid-state, n-heptane cracking over zeolite beta, 158, 385

O

Octane
dehydrocyclization on Pt/SiO2 catalysts, reaction pathway, 162, 134
reforming, Pt–Sn/γ -Al2O3 catalysts for, transmission electron micro-

scopic and energy dispersive X-ray spectroscopic studies, 159,
340

1-Octanol
photodegradation on anchored titanium oxide and TiO2 powder cata-

lysts, comparison, 158, 97
1-Octene, see Caprylene
Olefins, see also Alkenes

and alcohols, formation of carboxylic acids in H-ZSM-5 via trapping of
alkyl carbenium ions with CO, in situ 13C solid-state MAS NMR
study, 164, 411

C5–C8, cracking over ZSM-5 catalysts, mechanistic considerations, 158,
279

epoxidation over amorphous microporous TiO2–SiO2 mixed oxide cat-
alysts, 163, 476

Fe/SiO2–MgO catalyst selectivity to, in Fischer–Tropsch reaction, 161,
132

hydrogenation, Pd nanoparticle catalysts for, in situ generation in smec-
tite clays, 161, 401

light, liquid-phase alkylation of benzene over β zeolites, 157, 227; erra-
tum, 158, 361

oxidation with H2O2 on Ti-beta catalyst, solvent effects, 161, 11
Oligomerization

shape-selective, alkenes to near-linear hydrocarbons by zeolite catalysis,
161, 687

Organometallics
Pt–W/MgO catalysts prepared from, formation of Pt clusters isolated

on dipersed W, 164, 1
Oxidation

activated carbon support surface for Mo, Ni, and NiMo catalysts, effect
on thiophene hydrodesulfurization, 162, 20

alkanes on Fe–phthalocyanine/carbon black catalysts, 164, 341
ammonia, Pt–Rh catalysts for, surface areas, 160, 141
1,3-butadiene over multicomponent thin film molybdate catalysts, 161,

667
n-butane, selective reaction

equilibrated and nonequilibrated V–P–O catalysts for, structural evo-
lution, surface characterization, and reactivity, 160, 52

over vanadium phosphate catalysts
analysis for catalysts prepared by different methods, 162, 31
promoter effects, 162, 153

carbon
over CeO2 catalysts, enhancement by Ag doping, 159, 479
species formed during CH4/He, CO2/He, and CH4/CO2 reactions over

Rh/Al2O3 catalysts, transient kinetic study, 161, 31
carbon monoxide

on Cu-containing octahedral molecular sieves and octahedral layered
materials, 161, 115

on CuO catalysts supported on Y2O3-stabilized ZrO2, effect of oxy-
gen vacancy of support, 160, 171

on Pd catalysts supported on Al2O3, SiO2, and TiO2 at low tempera-
ture, support effects

adsorption properties and reactivity of adsorbed species, 161, 507
kinetics and mechanism of reaction, 161, 517
structure of supported catalyst, 161, 500

on Pt/CeO2 catalysts derived from Pt/Ce crystalline alloy precursors,
158, 102

on Pt–Rh/γ -Al2O3 catalysts, 161, 123
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spinel oxide catalysts for, Cu2+ activity on tetrahedral and octahedral
sites, 162, 359

CeO2 redox behavior, modification by structural doping with ZrO2,
164, 173

cyclohexane with FePcY-zeozymes occluded in polydimethylsiloxane
membranes, 163, 457

ethane, partial reactions, effect of flow rate, 163, 465
ethylene on

polycrystalline Pt over eight orders of magnitude in ethylene pressure,
kinetic study, 161, 143

Pt film catalysts, in situ electrochemical promotion with Na–β ′′ alu-
mina, 160, 19

Pt/TiO2 catalysts, non-Faradaic electrochemical modification, 159,
189

ethylene glycol by dioxygen in redox fuel cell at 80◦C, 158, 92
ethyl species adsorbed on Rh(111) catalysts, 159, 305
formaldehyde and methanol over molybdenum oxide catalysts, selec-

tivity, 158, 477
hydrocarbons in in situ redox fluidized bed reactor, 163, 218
isobutane by CsxH3−xPMo12O40-based heteropoly compounds, 163, 87
methane

over La0.8Sr0.2MnO3 solid oxide solution catalyst, effect of surface
area, 159, 107

partial reaction
effect of flow rate, 163, 465
on Ni/La2O3 catalysts, transient kinetic studies, 158, 260
on Rh/Al2O3 catalysts, support role and reaction mechanism, 159,

418
on SiO2-supported MoO3 and V2O5 catalysts, comparison, 160, 214

syngas formation on
LaNiO3 perovskite catalysts, effects of partial substitution of La

and Ni, 163, 312
metal catalysts supported on MgO, comparison with steam–CO2

mixed reforming, 159, 140
MgO-based catalysts in fluidized bed reactor, 158, 83

methanol
electrochemical reaction over Ag electrode deposited on Y2O3-

stabilized ZrO2 electrolyte, 163, 95
over iron molybdenum oxide catalyst, inhibition by water vapor: ef-

fect on measured kinetics and mechanistic relevance, 162, 118
on Mo–Ca–O/SiO2 catalysts, oscillatory behavior during, analysis,

161, 873
over 12-molybdophosphoric acid catalysts, relationship to catalytic

reactivity: comparison with 12-molybdosilicic acid, 164, 16
partial reaction over V2O5 catalysts, promotional effects of Ti, 161,

839
over polycrystalline Rh and Pt catalysts, rates, OH desorption, and

model, 161, 230
methyl species adsorbed on Rh(111) catalysts, 159, 305
nitrosobenzene to nitrobenzene by metal oxides, selective reaction,

FTIR study, 160, 1
olefins and alcohols with H2O2 on Ti-beta catalyst, solvent effects, 161,

11
organic compounds by ferric sulfate with Pt black in redox fuel cell, 158,

92
pentane, selective reaction

over Al2O3- and SiO2-supported V2O5 catalysts, 158, 349
equilibrated and nonequilibrated V–P–O catalysts for, structural evo-

lution, surface characterization, and reactivity, 160, 52
photocatalytic, see Photooxidation
propane over Pd/CeO2 aerogel catalysts, in situ electrical conductivity

study, 159, 361
propene

over mixed Fe–Sb oxide catalysts, XPS, TEM, and TPD studies, 163,
204

partial reaction, role of water vapor, 161, 430

reduced iron phosphate catalysts, effect on activity for oxidative dehy-
drogenation of isobutyric acid, 158, 378

and reduction
reactivation of silated Pd and Pt catalysts, 161, 441
scheelite-type molybdate catalyst exchange with 18O tracer by, asso-

ciated Raman band shifts, 161, 78
role in selective catalytic reduction of NO with methane over CoZSM-5

and HZSM-5 zeolites, 163, 447
saturated hydrocarbons, selective reactions over amorphous micro-

porous TiO2–SiO2 mixed oxide catalysts, 163, 476
L-sorbose over Pt/Al2O3 and Pt/C catalysts, rate and selectivity, en-

hancement by adsorbed amines, 161, 720
thioether mustard analogs by tert-butylhydroperoxide, selective reac-

tion over H5PV2Mo10O40 supported on porous carbon, 159, 473
volatile organic compounds on Al2O3, Pd/Al2O3, and PdO/Al2O3 cat-

alysts, 162, 104
o-xylene to phthalic anhydride over V2O5/TiO2 catalysts

analysis of organic residue formed on catalyst surface, 162, 284
mathematical modeling study and analysis of reaction network, 164,

276
Oxidation state

vanadium in reduced V/Al2O3 catalysts, XPS analysis, 160, 27; erratum,
162, 368

Oxidative carbonylation
methanol to dimethyl carbonate in Cu–Y zeolite, 161, 530

Oxidative coupling
methane

BaBr2/La2O3 and BaF2/La2O3 catalysts for, comparison, 159, 280
over BaCO3/LaOBr for high ethylene yield, 163, 399
in in situ redox fluidized bed reactor, 163, 218
over MgO-based catalysts, oxygen pathways in, analysis, 160, 222
over oxygen-semipermeable perovskite-type ceramic membrane ma-

terials, 164, 220
Oxidative dehydrogenation

butane, NiMoO4 catalysts for, effects of coke deposition, 164, 399
cyclohexane and cyclohexene over supported and unsupported MoO3

catalysts prepared by metal oxide vapor deposition, 164, 28
ethane over V2O5/γ -Al2O3 catalysts, active site analysis, 162, 250
isobutane to isobutene over Dawson-type heteropolyoxoanions, selec-

tivity and catalyst stability, 160, 317
isobutyric acid over iron phosphate catalysts

catalyst preparation and characterization, 158, 128
catalytic properties of catalysts containing Fe2(PO3OH)P2O7 and α-

or β-Fe3(P2O7)2, 161, 198
effects of catalyst reduction and reoxidation, 158, 378

propane
magnesium vanadate reference phases for propene formation, in situ

electrical characterization, 159, 410
over MgVO catalysts, synergism of multiple catalytic phases, 158, 452

2-propanol over Cu catalysts, bistability in, 159, 496
Oxyfunctionalization

n-hexane by H2O2 on titanium silicalites of MEL structure, kinetic mod-
eling, 161, 798

Oxygen
complete oxidation of ethylene glycol in redox fuel cell at 80◦C, 158, 92
effect on thermal activation of zeolite beta, 161, 156
interaction with Ag–Au/α-Al2O3 catalysts, 158, 363
and methane, reaction over SiO2-supported Ni and Cu catalysts, mech-

anistic studies, 158, 343
and NO, reaction on H-, NaH-, CuH- and Cu-ZSM-5, in situ FTIR study,

164, 232
NO reduction by propane in presence of, H-ZSM-5 catalysts for, activity

and selectivity, 161, 359
NOx reduction by propene in presence of, catalysis over Ce ion-

exchanged zeolites, carrier effects, 160, 95
18O tracer, scheelite-type molybdate catalysts exchanged with, Raman
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band shifts, 161, 78
pathways in oxidative coupling of methane over MgO-based catalysts,

160, 222
perovskite-type ceramic membrane materials semipermeable to, cat-

alytic properties for oxidative coupling of methane, 164, 220
pretreatment of Ga-modified ZSM-5 zeolites, effects on initial activity

and selectivity in propane aromatization, 158, 23
vacancy in Y2O3-stabilized ZrO2 support of CuO catalyst, effects on

CO oxidation activity, 160, 171
CuO reduction, 160, 155

P

Palladium
Al2O3-supported catalysts

CO oxidation at low temperature, support effects
adsorption properties and reactivity of adsorbed species, 161, 507
kinetics and mechanism of reaction, 161, 517
structure of supported catalyst, 161, 500

enantioselective hydrogenation of pyruvic acid oxime to alanine, 161,
451

NO reduction by CO, reactivity, 161, 614
oxidation of volatile organic compounds, 162, 104

α-Al2O3-supported catalysts
acetylene hydrogenation

associated coke formation, effects on mass transfer and selectivity,
158, 267

coke formed during, deuterium incorporation, 162, 365
low-loaded, hydrogenation of buta-1,3-diene and hydrogenation and

isomerization of but-1-ene, effect of metal particle morphology,
164, 369

γ -Al2O3-supported catalysts
acetylene hydrogenation, associated coke formation, effects on mass

transfer and selectivity, 158, 267
hydrodechlorination of 1,1-dichlorotetrafluoroethane, 164, 378

η-Al2O3-supported catalysts, competitive hydrogenation of toluene and
benzene, 161, 742

carbon-supported catalysts, competitive hydrogenation of toluene and
benzene, 161, 742

CeO2-supported catalysts
adsorption of CO, NO, and H2, 159, 112
electrical conductivity during total oxidation of propane on aerogel-

supported catalyst, 159, 361
–Cu catalysts, KL zeolite-supported, metallic phases present during CO

hydrogenation, surface and bulk characterization, 164, 477
film catalysts, CO–NO reaction at high gas pressures, surface-enhanced

Raman spectroscopy as in situ real-time probe, 163, 63
H-beta zeolite-supported bifunctional catalysts, heptane isomerization,

mechanisms, 159, 323
LaAlO3- and La2O3–Al2O3-supported catalysts, NO reduction by CO,

reactivity, 161, 614
Mg(Al)O-supported catalysts, n-hexane conversion, in situ 13C MAS

NMR study
isomerization and hydrocracking mechanism, 164, 347
main reaction pathway identification and comparison with microcat-

alytic reactor tests, 158, 521
MgO-supported catalysts, partial oxidation and steam–CO2 reforming

of CH4 to syngas, comparison, 159, 140
nanoparticles, in situ generation in smectite clays, 161, 401
–Ni(110) bimetallic system, surface characterization by LEED, AES,

XPS, and LEIS and activity for butadiene hydrogenation, 163, 169
porous solid catalysts incorporating, molecular engineering for produc-

tion of H2O2, 161, 62
pumice-supported catalysts

chemisorption of CO and CO2, FTIR study, 164, 322
Na-promoted, alkali metal ion localization, LEIS and TEM studies,

164, 334
silated–oxidized–reduced catalysts, activities and selectivities, 161, 441
SiO2–Al2O3-supported catalysts, competitive hydrogenation of toluene

and benzene, 161, 742
SiO2-supported catalysts

chemisorption of CO and CO2, effect of alkali metal ions, FTIR study,
164, 322

CO oxidation at low temperature, support effects
adsorption properties and reactivity of adsorbed species, 161, 507
kinetics and mechanism of reaction, 161, 517
structure of supported catalyst, 161, 500

Na-promoted, alkali metal ion localization, LEIS and TEM studies,
164, 334

TiO2-supported catalysts, CO oxidation at low temperature, support
effects

adsorption properties and reactivity of adsorbed species, 161, 507
kinetics and mechanism of reaction, 161, 517
structure of supported catalyst, 161, 500

Palladium chloride
–CuCl2 catalysts, supported on activated carbon, structure and elec-

tronic state, 161, 577
SiO2-supported molten salt catalysts containing, CCl4 hydrodechlori-

nation, promotional effects of CoCl2 and CuCl2, 161, 164
Palladium oxide

Al2O3-supported catalysts, oxidation of volatile organic compounds,
162, 104

Particle size
Pt particles in Pt–Sn/Al2O3 catalysts, relationship to structure, 159, 178

Pentane
conversion on dealuminated H-Y and HZSM-5 zeolites, 161, 766
selective oxidation

over Al2O3- and SiO2-supported V2O5 catalysts, 158, 349
equilibrated and nonequilibrated V–P–O catalysts for, structural evo-

lution, surface characterization, and reactivity, 160, 52
3-Pentanone, see Diethyl ketone
Perovskites

LaNiO3 catalysts, oxidative conversion of methane to syngas, effects of
partial substitution of La and Ni, 163, 312

related oxygen-semipermeable ceramic membrane materials, catalytic
properties for oxidative coupling of methane, 164, 220

Phase formation
in Al–Sb–V–oxide system for propane ammoxidation, analysis,

160, 244
Phase transformation

NiO catalysts upon CO hydrogenation, dynamics, 158, 13
Phosphate catalysts

SiO2/Al2O3-supported, lactic acid conversion, surface species in, FTIR
and 31P NMR studies, 164, 207

Phosphoric acid
H3PO4/SiO2 catalysts, skeletal isomerization of n-butene to isobutene,

role of bimolecular mechanism, 164, 288
Phosphorus

Mn/P/Si catalysts, hydrocarbon oxidation in in situ fluidized bed reactor,
163, 218

–Mo catalysts, γ -Al2O3-supported
surface hydroxyl groups on, 1H NMR study, 164, 251
wet impregnated, compositional analysis by 31P and 95Mo NMR, 164,

260
promotion of Ni(Co)-containing Mo-free catalysts in quinoline hydro-

denitrogenation, 161, 539
Photocatalysis

gas–solid, catalyst deactivation in, 163, 215
Photocatalysts

amorphous MnOx , bromine recovery from methyl bromide, 161, 659
Photooxidation

acetaldehyde and ethanol in humidified air, 158, 570
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1-octanol degradation on anchored titanium oxide and TiO2 powder
catalysts, comparison, 158, 97

toluene and trichloroethylene mixtures in air, kinetic promotion and
inhibition and time-dependent catalyst activity, 163, 1

Phthalic anhydride
formation by o-xylene oxidation over V2O5/TiO2 catalysts

analysis of organic residue formed on catalyst surface, 162, 284
mathematical modeling study and analysis of reaction network, 164,

276
Phthalocyanine

–Fe catalysts, supported by activated carbon black, alkane oxidation,
164, 341

Platinum
Al2O3-supported catalysts

adsorption behavior and hydrogenolysis activity, effects of In and Sn,
160, 106

alkane hydrogenolysis, EUROPT-3 stability during, analysis, 163, 328
COS and H2S adsorption, 160, 235
n-heptane reforming, coke and product profiles along catalyst bed

during, effect of S, 161, 263
H2-TPD: decomposition and isotopic exchange by spillover hydrogen

of chemisorbed NH3, 159, 41
hydrogen reactions with cyclopropane, ethene, 1,3-butadiene, and 2-

butyne, activities and selectivities, 162, 10
mechanical mixtures with sulfated ZrO2, catalytic activity, effects of

preparation and activation treatments, 163, 18
(R)-1-(1-naphthyl)ethylamine-modified, enantioselective hydro-

genation of ethyl pyruvate, 160, 261
NO reduction by CO, associated catalyst deactivation, 161, 292
propane dehydrogenation, coke formation during, effects of reaction

conditions and time on stream, 164, 44
L-sorbose oxidation, rate and selectivity, enhancement by adsorbed

amines, 161, 720
β ′′-Al2O3-supported catalysts, reaction of CO and NO, electrochemical

promotion by Na, 161, 471
γ -Al2O3-supported catalysts

catalytic properties, relation to particle morphology and structure of
metal–support interface, 163, 294

ethylene adsorption, 160, 118
pellets with internal step-distribution of catalyst, preparation, 158,

439
for propane dehydrogenation, preparation, characterization, and ac-

tivity, 158, 1
η-Al2O3-supported catalysts, competitive hydrogenation of toluene and

benzene, 161, 742
Al-pillared-montmorillonite- and Al-pillared-saponite-impregnated

catalysts, hydroconversion of heptane, comparative study, 162, 198
carbon-supported catalysts, L-sorbose oxidation rate and selectivity, en-

hancement by adsorbed amines, 161, 720
CeO2-supported catalysts derived from Pt/Ce crystalline alloy precur-

sors, CO oxidation activity, 158, 102
CeO2–ZrO2-supported catalysts, NO reduction, 162, 1
cinchonidine-modified catalysts, asymmetric hydrogenation of ethyl

pyruvate
diffusion effects on enantioselectivity, 161, 759
relationship of conversion and enantioselectivity, 161, 752

coated monoliths, partial oxidation of ethane, effect of flow rate, 163,
465

CO-stabilized catalysts for fuel cells, radiolytic synthesis, 164, 36
ethylene hydrogenation, Monte Carlo simulation, 162, 260
film catalysts, ethylene oxidation, in situ electrochemical promotion with

Na–β ′′ alumina, 160, 19
foil catalysts

H–D exchange in ethane, mechanism, 159, 127
liquid-phase hydrogenation of cyclohexene, 158, 193
polycrystalline, n-butane hydrogenolysis and isomerization, 159, 23

and H2, effect on n-butane isomerization over Fe- and Mn-promoted
sulfated ZrO2 catalysts, 161, 206

HL zeolite-supported catalysts prepared by chemical vapor deposition
of platinum hexafluoroacetylacetonate: role of metal–proton inter-
actions, 159, 435

hydrosol, electrochemical deposition on graphite, observation by scan-
ning tunneling microscopy, 163, 492

–In catalysts, Al2O3-supported
adsorption behavior and hydrogenolysis activity, 160, 106
ethylene adsorption, 160, 118

–Ir polycrystalline foil catalysts, reforming reactions, turnover rate en-
hancement, 160, 269

K–LTL zeolite-supported catalysts, ring closure selectivities, effect of
pore geometry, 163, 106

KL zeolite-supported catalysts, n-hexane conversion, in situ 13C MAS
NMR study

isomerization and hydrocracking mechanism, 164, 347
main reaction pathway identification and comparison with microcat-

alytic reactor tests, 158, 521
low-index single crystals, n-butane hydrogenolysis and isomerization,

159, 23
LTL zeolite-supported acidic and alkaline catalysts, sulfur tolerance:

relationship of structure and catalytic properties, 162, 209
L zeolite-supported catalysts, methylcyclopentane ring opening, 164,

467
Mg(Al)O-supported catalysts

n-hexane conversion, in situ 13C MAS NMR study
isomerization and hydrocracking mechanism, 164, 347
main reaction pathway identification and comparison with micro-

catalytic reactor tests, 158, 521
methylcyclopentane ring opening, 164, 467

MgO-supported catalysts
carbon tetrachloride hydrodechlorination, 161, 790
partial oxidation and steam–CO2 reforming of CH4 to syngas, com-

parison, 159, 140
MoO3-supported catalysts

COS and H2S adsorption, 160, 235
hydrogen reactions with cyclopropane, ethene, 1,3-butadiene, and 2-

butyne, activities and selectivities, 162, 10
–Ni catalysts, mordenite-supported, isomerization of light naphtha, ef-

fect of Ni on catalytic performance for pure feed and sulfur-
containing feed, 161, 222

polycrystalline catalysts
ethylene oxidation over eight orders of magnitude in ethylene pres-

sure, kinetic study, 161, 143
methanol oxidation, rates, OH desorption, and model, 161, 230

porous solid catalysts incorporating, molecular engineering for produc-
tion of H2O2, 161, 62

promoted sulfated ZrO2 catalysts, reaction of benzene and pyridine,
158, 502

promotion of
Co mordenite: effect on Co reducibility and catalysis of CO2 hydro-

genation, 162, 239
sulfated ZrO2 catalysts for low-temperature butane isomerization,

162, 125
Pt(111), hydrocarbon cluster formation by coking of propylene under

high pressures of H2 and CO, in situ scanning tunneling microscopic
study, 164, 184

Pt(553) stepped surface, catalysis of 3-methylcrotonaldehyde hydro-
genation, effect of structure and preadsorbed Sn, 161, 68

Pt black catalysts, organic compound oxidation by ferric sulfate and
complete oxidation of ethylene glycol by dioxygen in redox fuel
cell at 80◦C, 158, 92

Pt/CeOx /Al2O3 catalysts, NO reduction by CO, oscillations, 161, 292
Pt80Fe20(111) alloy, surface chemical and electronic properties, 164, 152
PtHY catalysts, n-decane transformation, effect of balance of acid and
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hydrogenating functions, 162, 179
PtxIny bimetallics in NaY, characterization and catalytic properties, 163,

338
–Re catalysts, Al2O3-supported

alkane hydrogenolysis, EUROPT-4 stability during, analysis, 163, 328
n-heptane reforming, coke and product profiles along catalyst bed

during, effect of S, 161, 263
Pt dispersion in catalysts prepared by sol-gel synthesis with in situ

water formation, role of Re, 163, 496
–Rh catalysts

γ -Al2O3-supported
CO oxidation, 161, 123
surface composition, effect of hydrogen chemisorption, 162, 277;

erratum, 164, 249
gauzes for NH3 oxidation, surface areas, 160, 141

silated–oxidized–reduced catalysts, activities and selectivities, 161, 441
SiO2-supported catalysts

CoOx- and MnOx-promoted, for automotive pollution control, char-
acterization, 161, 310

COS and H2S adsorption, 160, 235
EUROPT-1, oxygen-free conversion of methane to higher alkanes in

isothermal two-step reaction
chemisorption of methane, 159, 441
hydrogenation of adspecies from methane chemisorption, 159, 449

hydrogen reactions with cyclopropane, ethene, 1,3-butadiene, and 2-
butyne, activities and selectivities, 162, 10

isocyanic acid formation by reaction of NO, CO, and H2, 162, 96
methyl chloride and methyl iodide adsorption and reaction, IR study,

159, 69; erratum, 162, 151
n-octane dehydrocyclization, reaction pathway, 162, 134
for propane dehydrogenation, preparation, characterization, and ac-

tivity, 158, 1
smectite-like porous clay mineral-supported catalysts with different di-

valent cations, butane hydrogenolysis and ethylene hydrogenation,
161, 704

–Sn catalysts
Al2O3-supported

adsorption behavior and hydrogenolysis activity, 160, 106
coke formation during propane dehydrogenation, effects of reac-

tion conditions and time on stream, 164, 44
relationship of particle size and structure, 159, 178

γ -Al2O3-supported
ethylene adsorption, 160, 118
transmission electron microscopic and energy dispersive X-ray

spectroscopic studies, 159, 340
γ -Al2O3- and SiO2-supported, for propane dehydrogenation, prepa-

ration, characterization, and activity, 158, 1
and sulfate ion, ZrO2 catalysts promoted by, cumene cracking, hydrogen

effects, 161, 194
thin film catalysts, CO–NO reaction at high gas pressures, surface-

enhanced Raman spectroscopy as in situ real-time probe, 163, 63
TiO2-supported catalysts, ethylene oxidation, non-Faradaic electochem-

ical modification, 159, 189
–W catalysts, MgO-supported, formation of Pt clusters isolated on dis-

persed W in catalysts prepared from organometallic precursors,
164, 1

Platinum hexafluoroacetylacetonate
chemical vapor deposition inside HL zeolite: role of metal–proton in-

teractions, 159, 435
Poisoning

acid sites on sulfated ZrO2 catalysts for n-butane isomerization, 158,
336

Ru–RuOx /TiO2 catalysts by sulfur, effects on adsorption and methana-
tion of CO, 158, 427

Polarography
12-molybdophosphoric acid thermal behavior: relationship to catalytic

reactivity and comparison with 12-molybdosilicic acid, 164, 16
Polycaprolactam

one-step synthesis via ammoximation of cyclohexanone by NO and
NH3, 161, 373

Polydimethylsiloxane membrane
FePcY-zeozymes occluded in, catalysis of cyclohexane oxidation, 163,

457
Polyethylene

high-density, production, Cr/SiO2 catalyst activation for, mechanism,
161, 641

Polyoxometalates
H5PV2Mo10O40, supported on porous carbon, selective oxidation of

thioether mustard analogs by tert-butylhydroperoxide, 159, 473
Pore geometry

effect on ring closure selectivities in platinum L-zeolite dehydrocycliza-
tion catalysts, 163, 106

Potassium
acidic salt of 12-tungstophosphoric acid, solid catalyst for isobutane/2-

butene alkylation, 164, 422
doping of Al2O3-supported chromium oxide-based catalysts, effect on

activity for isobutane dehydrogenation, 158, 236
KMn8O16 powder catalyst surface, imaging by atomic force microscopy,

159, 401
MoO3/TiO2 systems doped with, structure, 161, 87
promotion of NH3 synthesis over Ru/zeolite X catalysts, 163, 148

Pressure
hydrogen, effect on ring opening of substituted cyclobutanes over

Rh/SiO2 catalysts at various temperatures, 159, 500
NO, effect on adsorption of NO by Cu-exchanged zeolites, 158, 301

Propane
ammoxidation

Al–Sb–V–oxide system for, regions of phase formation and catalytic
role of Al, Sb, and V, 160, 244

over vanadium antimony oxide catalyst supported on alumina, kinetic
isotope effect, 163, 117

aromatization
Ga-modified ZSM-5-type zeolites for, initial activity and selectivity,

effects of O2 and H2 pretreatments, 158, 23
H-gallosilicate catalysts for, acidity, activity, and deactivation

hydrothermal pretreatment effects, 158, 537
Si/Ga ratio effects, 158, 34

conversion over sulfated ZrO2, Fe- and Mn-promoted sulfated ZrO2,
and USY zeolite catalysts, 159, 99

dehydrogenation
over Pt/Al2O3 and Pt–Sn/Al2O3 catalysts, coke formation during, ef-

fects of reaction conditions and time on stream, 164, 44
supported Pt and Pt–Sn catalysts for, preparation, characterization,

and activity, 158, 1
hydrogenolysis over

Pt/Al2O3 and PtRe/Al2O3 catalysts, catalyst stability during, analysis,
163, 328

Ru/γ -Al2O3 catalysts, pretreatment effects, 161, 480
oxidative dehydrogenation

magnesium vanadate reference phases for propene formation, in situ
electrical characterization, 159, 410

over MgVO catalysts, synergism of multiple catalytic phases, 158, 452
reduction reactions

NO over H-ZSM-5 zeolites in presence of O2, catalytic activity and
selectivity, 161, 359

NOx over Cu-MFI catalyst, effect of catalyst pretreatment in various
atmospheres, 160, 10

selective reduction of NOx on CoZSM-5 and HZSM-5 catalysts and in
homogeneous reactions, comparison, 153, 265; erratum, 163, 507

total oxidation over Pd/CeO2 aerogel catalysts, in situ electrical conduc-
tivity study, 159, 361

2-Propanol, see Isopropyl alcohol
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Propene, see Propylene
Propylene

ammoxidation and oxidation over mixed Fe–Sb oxide catalysts, XPS,
TEM, and TPD studies, 163, 204

formation by oxidative dehydrogenation of propane, magnesium vana-
date reference phases for, in situ electrical characterization, 159,
410

liquid-phase alkylation of benzene over β zeolites, 157, 227; erratum,
158, 361

metathesis, SiO2-supported tungsten oxide catalysts for, preparation
from trisdiolatotungsten(VI) complexes and activity, 161, 867

and methanol, hydrocarbon formation by co-reaction over SAPO-34
catalysts, mechanism: isotopic labeling studies, 161, 304

partial oxidation, role of water vapor, 161, 430
reduction of NOx

over Ce ion-exchanged zeolites in presence of O2, carrier effects, 160,
95

over Cu-MFI catalyst, effect of catalyst pretreatment in various at-
mospheres, 160, 10

shape-selective oligomerization to near-linear hydrocarbons by zeolite
catalysis, 161, 687

thermal decomposition under high pressures of H2 and CO, hydrocar-
bon clusters on Pt(111) produced by, in situ scanning tunneling
microscopic study, 164, 184

Propyne
selective hydrogenation over Cu/SiO2 catalysts prepared from mono-

layer film of copper 2,2′-bipyridine dimer on Cab–O–Sil, 164, 484
Protons

affinities, adsorption equilibrium constants estimated with, in modeling
of 2-methylpentane cracking, 161, 377

affinity distributions
in characterization of Co–Mo/Al2O3 catalyst active sites, 158, 411
TiO2–SiO2 and ZrO2–SiO2 mixed oxides, relationship to catalyst ac-

tivities for 1-butene isomerization, 157, 244; erratum, 161, 880
–metal adducts, in methylcyclopentane conversion over Rh/zeolite Y

catalysts, 159, 90
–metal interactions, role in catalyst prepared by chemical vapor deposi-

tion of platinum hexafluoroacetylacetonate inside HL zeolite, 159,
435

Pulse reaction studies
kinetics of partial oxidation of CH4 over Ni/La2O3 catalysts, 158, 260
propane aromatization over Ga-modified ZSM-5 zeolites, initial activity

and selectivity, effects of O2 and H2 pretreatments, 158, 23
Pumice

natural and synthetic, support of Pd catalysts
chemisorption of CO and CO2, FTIR study, 164, 322
Na-promoted, alkali metal ion localization in, LEIS and TEM studies,

164, 334
Pyridine

adsorbed on Re2O7/Al2O3 catalysts, FT-IR and TPD studies, 159, 288
hydrodenitrogenation over

Mo2N catalysts, H2 TPR and NH3 TPD studies, 160, 35; erratum, 162,
377

MoS2/TiO2 catalysts, effect of support morphology, 158, 205
reaction with benzene on metal-promoted sulfated ZrO2 catalysts, 158,

502
Pyruvic acid oxime

enantioselective hydrogenation to alanine on Pd/Al2O3 catalysts, 161,
451

Q

Quinoline
hydrodenitrogenation over Ni(Co)-containing Mo-free catalysts, phos-

phorus promotion, 161, 539

R

Radiolytic synthesis
CO-stabilized Pt catalysts for fuel cells, 164, 36

Raman spectroscopy
Fe-silicalite, analysis of structure and reactivity of framework and ex-

traframework iron, 158, 486
in situ laser, VPO catalyst precursor VO(HPO4) · 0.5H2O prepared by

isobutanol reduction of VOPO4 · 2H2O, 163, 346
12-molybdophosphoric acid thermal behavior: relationship to catalytic

reactivity and comparison with 12-molybdosilicic acid, 164, 16
scheelite-type molybdate catalysts exchanged with 18O tracer via redox

reactions, band shifts, 161, 78
surface-enhanced, in situ real-time analysis of CO–NO reaction on Pt

and Pd catalysts at high gas pressures, 163, 63
Redox fuel cell

Pt-catalyzed oxidations of organic compounds by ferric sulfate: com-
plete oxidation of ethylene glycol by dioxygen at 80◦C, 158, 92

Reducibility
Cu/ZnO and ZnO catalysts, 160, 76

Reduction
CeO2 redox behavior, modification by structural doping with ZrO2, 164,

173
CuO catalyst supported on Y2O3-stabilized ZrO2, effect of oxygen va-

cancy of support, 160, 155
iron phosphate catalysts, effect on activity for oxidative dehydrogena-

tion of isobutyric acid, 158, 378
MoO3 (010) surface, morphological evolution during, atomic force mi-

croscopy study, 163, 12
Ni in Ni/SiO2 catalysts during benzene hydrogenation, effect on catalyst

deactivation by H2S or thiophene, 162, 349
nitrobenzene to nitrosobenzene, Zn–Mn–Al–O spinel catalysts for,

cation distribution, 160, 148
NO

by CH4 over La2O3 and Sr/La2O3 catalysts, kinetics, 159, 119
by CO

over partially metal-loaded CeO2–ZrO2 solid solutions, 162, 1
over Pd catalysts supported on Al2O3, La2O3–Al2O3, and LaAlO3,

reactivity, 161, 614
over Pt/Al2O3 and Pt/CeOx /Al2O3, oscillations and catalyst deac-

tivation, 161, 292
NOx

under lean conditions, Cu/ZSM-5 catalyst deactivation for, analysis:
changes of Cu state and zeolite support, 161, 43

by propene in presence of O2 over Ce ion-exchanged zeolites, carrier
effects, 160, 95

and oxidation
reactivation of silated Pd and Pt catalysts, 161, 441
scheelite-type molybdate catalyst exchange with 18O tracer by, asso-

ciated Raman band shifts, 161, 78
selective catalytic, see Selective catalytic reduction
SO2

by CO, La2O3 catalyst for, activation, 163, 271
to elemental sulfur, synergism of La2O2S and CoS2 catalysts in, anal-

ysis, 158, 251
VOPO4 · 2H2O by isobutanol, activation of VPO catalyst precursor

VO(HPO4) · 0.5H2O prepared by, role of Co and Fe dopants: in
situ laser Raman spectroscopic study, 163, 346

Reforming reactions
n-heptane on Pt/Al2O3 and Pt–Re/Al2O3 catalysts, coke and product

profiles along catalyst bed during, effect of S, 161, 263
n-hexane

Ir/KLTL zeolite catalysts for, structural characterization and selectiv-
ity, 159, 14

on polycrystalline Pt–Ir foils, turnover rate enhancement, 160, 269
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methane with CO2 over
Ir/γ -Al2O3 catalysts, effect of catalyst structure, 164, 122
Ni/CaO–Al2O3 catalysts, carbonaceous species formed during, char-

acterization, 161, 626
Ni catalysts, support effects, 162, 230
Ni/SiO2 catalysts

deactivation studies, 161, 409
mechanistic study, 164, 387

supported Rh catalysts
effect of catalyst structure, 164, 122
reactivity and deactivation characteristics, effects of support and

metal crystallite size, 158, 51
steady-state tracing analysis, 158, 64

octane, Pt–Sn/γ -Al2O3 catalysts for, transmission electron microscopic
and energy dispersive X-ray spectroscopic studies, 159, 340

steam–CO2

methane to syngas on MgO-supported metal catalysts, comparison
with partial oxidation, 159, 140

oxidative conversion of methane to syngas with, LaNiO3 perovskite-
catalyzed, effects of partial substitution of La and Ni, 163, 312

Rhenium
–Pt catalysts, Al2O3-supported

alkane hydrogenolysis, EUROPT-4 stability during, analysis, 163,
328

n-heptane reforming, coke and product profiles along catalyst bed
during, effect of S, 161, 263

Pt dispersion in catalysts prepared by sol-gel synthesis with in situ
water formation, role of Re, 163, 496

Rhenium heptoxide
Al2O3-supported catalysts, pyridine adsorbed on, FT-IR and TPD stud-

ies, 159, 288
Rhenium oxide

TiO2-supported catalysts, selective catalytic reduction of NOx with NH3,
160, 322

Rhodium
active-carbon-supported catalysts, 3-pentanone formation during

ethene hydroformylation on, effects of chlorine, 159, 491
Al2O3-supported catalysts

oxidation and hydrogenation of carbon species formed during
CH4/He, CO2/He, and CH4/CO2 reactions, transient kinetic study,
161, 31

partial oxidation of methane, support role and reaction mechanism,
159, 418

catalysis of NO–CO reaction, role of N2O–CO subreaction, letter to
editor, 162, 147; reply, 162, 149

CeO2-supported catalysts, benzene hydrogenation, in determination of
percentage of exposed metallic Rh in catalyst, 163, 77

CeO2–ZrO2-supported catalysts, NO reduction, 162, 1
coated monoliths, partial oxidation of methane, effect of flow rate, 163,

465
MgO-supported catalysts, partial oxidation and steam–CO2 reforming

of CH4 to syngas, comparison, 159, 140
polycrystalline catalysts, methanol oxidation, rates, OH desorption, and

model, 161, 230
–Pt catalysts

γ -Al2O3-supported
CO oxidation, 161, 123
surface composition, effect of hydrogen chemisorption, 162, 277;

erratum, 164, 249
gauzes for NH3 oxidation, surface areas, 160, 141

reforming of CH4 with CO2 on supported catalysts
effect of catalyst structure, 164, 122
reactivity and deactivation characteristics, effects of support and

metal crystallite size, 158, 51
steady-state tracing analysis, 158, 64

Rh(111) catalysts
CH3 and C2H5 species adsorbed on, oxidation, 159, 305
NO–CO reaction, adsorbed species and reaction rates, 164, 194

SiO2-supported catalysts
CO and CO2 hydrogenation, comparison, 162, 54
ethylene hydroformylation, hydrogenation during, analysis using deu-

terium step transient response, 164, 94
ring opening of substituted cyclobutanes at various temperatures, hy-

drogen pressure dependence, 159, 500
supported aqueous phase catalysts, hydroformylation of α,β-

unsaturated esters, 162, 339
supported on stoichiometric and reduced CeO2(111) and CeO2(100)

surfaces, interaction with CO, 159, 50
zeolite Y-supported catalysts, methycyclopentane conversion: test for

metal–proton adduct model, 159, 90
Rhodium chloride

RhCl3-quaternary ammonium ion pair catalysts entrapped in sol–gel
matrix, disproportionation of dihydroarenes, 164, 363

Rhodium sulfide
carbon-supported catalysts, thiophene hydrodesulfurization, kinetics,

163, 429
Ring closure

selectivities in platinum L-zeolite dehydrocyclization catalysts, effect of
pore geometry, 163, 106

Ring opening
methylcyclopentane

Pt/γ -Al2O3 catalyst activity for, relationship to particle morphology
and structure of metal–support interface, 163, 294

as reaction test for Pt catalysts supported on non-acidic materials, 164,
467

substituted cyclobutanes over Rh/SiO2 catalysts at various tempera-
tures, hydrogen pressure dependence, 159, 500

Ruthenium
Al2O3-supported catalysts

alkane reactions, kinetics and compensation effect, 163, 319
ammonia synthesis, promoter effect of Sm2O3, 161, 178

γ -Al2O3-supported catalysts
selective hydrogenation of benzene to cyclohexene, 159, 253
structure and properties, pretreatment effects, 161, 480

basic zeolite-supported catalysts, NH3 synthesis, 163, 148
–Co catalysts, supported and unsupported, characterization and nitrile

group hydrogenation, 161, 96
–Cu catalysts, Al2O3-supported, acid catalysts based on, conversion of

butyraldehyde to dibutyl ether, 163, 262
La2O3-supported catalysts, NH3 synthesis, support effects, 162, 138
MgO-supported catalysts, partial oxidation and steam–CO2 reforming

of CH4 to syngas, comparison, 159, 140
promotion of Co/Al2O3 Fischer–Tropsch catalysts, 160, 125
–RuOx catalysts, TiO2-supported, adsorption and methanation of CO,

effects of sulfur poisoning, 158, 427
SiO2-supported catalysts

Cu-modified
CO hydrogenation, isotopic transient kinetic analysis, 158, 511
ethane hydrogenolysis, isotopic transient kinetic analysis, 158, 228

methane activation and conversion to higher hydrocarbons, 161, 423
oxygen-free conversion of methane to higher alkanes by isothermal

two-step reaction, 161, 282
Ruthenium oxides

–Ru catalysts, TiO2-supported, adsorption and methanation of CO, ef-
fects of sulfur poisoning, 158, 427

S

Samarium oxide
promoter effect on Ru/Al2O3 catalysts in NH3 synthesis, 161, 178
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Saponites
Al-pillared, and Al-pillared montmorillonites, support of Pt catalysts,

comparison in hydroconversion of heptane, 162, 198
Scanning tunneling microscopy

hydrocarbon clusters on Pt(111) produced by coking of propylene under
high pressures of H2 and CO, 164, 184

observation of electrochemical deposition of platinum hydrosol on
graphite, 163, 492

Scheelite
related molybdate catalysts exchanged with 18O tracer via redox reac-

tions, Raman band shifts, 161, 78
Selective catalytic reduction

dimethyldisulfide over alumina-supported sulfide catalysts for synthesis
of methylmercaptan, 164, 490

nitrobenzene by cobalt aluminum oxide, active site analysis, 161, 459
NO

by ammonia
over Cr2O3 and Fe2O3 mixed catalysts supported on TiO2-pillared

clay, 164, 70
mordenite-type zeolites for, TPD study, 161, 597
over supported V2O5, effects of support, promoter, and tempera-

ture, 161, 211
over V2O5/TiO2, kinetics, 163, 409
over V2O5/TiO2, reactivity, effects of vanadia loading, H2O, and

SO2, 161, 247
over WOx /TiO2 prepared by grafting of tungsten alkoxides, effect

of catalyst preparation parameters and morphology, 159, 259
by hydrogen over Au0 and Au(I) impregnated in NaY zeolite cata-

lysts, 162, 169
by methane

over CoZSM-5 and HZSM-5 zeolites, role of free radicals and com-
petitive oxidation reactions, 163, 447

over Ga- and In-containing H-ZSM-5, active site formation by
solid-state ion exchange, 161, 465

by propane over H-ZSM-5 in presence of O2, catalytic activity and
selectivity, 161, 359

NOx over
CoZSM-5 and HZSM-5 by reaction with hydrocarbons and in homo-

geneous reactions, comparison, 153, 265; erratum, 163, 507
Cu-MFI, transient activity, effect of pretreatments in various atmo-

spheres, 160, 10
Cu/ZSM-5 and Co/ZSM-5, hydrocarbon specificity, mechanistic

cause, 158, 327
Re2O7/TiO2 by reaction with NH3, 160, 322

Selectivity
ammonia TPD measurements, improvement, 159, 249
Cu catalysts on silicon oxide layers in direct synthesis of

dimethyldichlorosilane, effect of SiO2 thickness, 159, 31
enantioselective hydrogenation

ethyl pyruvate in asymmetric reaction
diffusion effects, 161, 759
relationship to conversion, 161, 752

pyruvic acid oxime to alanine on Pd/Al2O3 catalysts, 161, 451
Fe/SiO2–MgO catalysts, to olefins in Fischer–Tropsch reaction, 161, 132
Ga-modified ZSM-5 zeolites in propane aromatization, effects of O2

and H2 pretreatments, 158, 23
H-ZSM-5 zeolites

NO reduction by propane in presence of O2, 161, 359
for para-substituted products, generation by CVD of silicon com-

pounds, 161, 387
methylamine synthesis via postsynthesis modification of Brønsted acidic

mordenite, enhancement, 160, 299
2-methylpentane cracking over USHY zeolite, effects of steam dilution,

163, 374
molybdenum oxide catalysts in oxidation of formaldehyde and

methanol, 158, 477
oxidative dehydrogenation of isobutane to isobutene over Dawson-type

heteropolyoxoanions, 160, 317
para-compound, ZSM-5 external surface inactivation required for, ef-

fects of zeolite morphology and crystal size, 159, 368
Pd catalysts in acetylene hydrogenation, effect of coke formation, 158,

267
Pd and Pt, modification in silated–oxidized–reduced catalysts, 161, 441
platinum L-zeolite dehydrocyclization catalysts for ring closure, effect

of pore geometry, 163, 106
Pt80Fe20(111) alloy in hydrogenation of α-β unsaturated aldehydes, 164,

152
shape-related

Cu-loaded imogolite catalyst, 160, 137
methylamine synthesis over small-pore zeolite catalysts, 161, 20

L-sorbose oxidation over Pt/Al2O3 and Pt/C catalysts, enhancement by
adsorbed amines, 161, 720

Senecialdehyde
hydrogenation on Pt(553) stepped surface, effect of structure and pread-

sorbed Sn, 161, 68
Sepiolite

support of Ni catalysts, La-promoted, for styrene hydrogenation, surface
and catalytic properties, 159, 150

Silation
poisoning of Pd and Pt catalysts, reversal by oxidation and reduction,

161, 441
Silica, see Silicon dioxide
Silicoaluminophosphates

H-SAPO-34, methanol-to-hydrocarbon chemistry, solid-state 13C MAS
NMR study, 164, 301

SAPO 11, skeletal isomerization of n-butene to isobutene, role of bi-
molecular mechanism, 164, 288

SAPO-34 molecular sieves, hydrocarbon formation from ethanol, mech-
anism: isotopic labeling studies, 161, 304

Silicon
CuSi and CuZnSnSi catalysts, deactivation by coke formation during

direct synthesis of methylchlorosilanes, 161, 861
Mn/P/Si catalysts, hydrocarbon oxidation in in situ fluidized bed reactor,

163, 218
–Ni–Mo catalysts, hydrodesulfurization of methyl-substituted diben-

zothiophenes, 159, 236
Silicon alkoxides

chemical vapor deposition on HZSM-5 zeolites: catalyst modification
and generation of para-selectivity, 161, 387

Silicon dioxide
–Al2O3, support of

Pd catalysts, competitive hydrogenation of toluene and benzene, 161,
742

Rh catalysts, CO2-reforming of methane, 164, 122
sodium phosphate catalysts, lactic acid conversion, surface species in,

FTIR and 31P NMR studies, 164, 207
amorphous, sample with 25 wt% Al2O3, cracking activity and hydrother-

mal stability, comparison with MCM-41, 159, 375
H3PO4/SiO2 catalysts, skeletal isomerization of n-butene to isobutene,

role of bimolecular mechanism, 164, 288
–MgO, support of Fe catalysts, selectivity to olefins in Fischer–Tropsch

reaction, 161, 132
support of

Co catalysts
CO hydrogenation, effect of La3+ promotion, 161, 274
on flat SiO2 wafer, Fischer–Tropsch synthesis, non-ASF product

distributions due to secondary reactions, 158, 288
La3+-promoted, characterization, 160, 43
preparation, TPR study, 162, 220

Cr catalysts, activation for high-density polyethylene production,
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mechanism, 161, 641
Cu catalysts

CH4/O2 reaction, mechanistic studies, 158, 343
methyl spillover from dissociative adsorption of methyl halides,

161, 810
prepared from monolayer film of copper 2,2′-bipyridine dimer on

Cab–O–Sil, selective hydrogenation of propyne, 164, 484
water–gas shift reaction, microkinetic analysis, 158, 170

Mo–Ca–O catalysts, methanol oxidation, oscillatory behavior during,
analysis, 161, 873

MoO3 catalysts
oxidation of formaldehyde and methanol, selectivity, 158, 477
selective partial oxidation of methane, comparison with V2O5 cat-

alysts, 160, 214
Ni catalysts

benzene hydrogenation, catalyst deactivation by H2S or thiophene
during, effect of Ni reduction degree, 162, 349

carbon formation and CO methanation in CO + H2 mixtures, 158,
402

CH4/O2 reaction, mechanistic studies, 158, 343
Ni catalysts, CH4 reforming reaction with CO2

deactivation studies, 161, 409
mechanistic study, 164, 387
support effects, 162, 230

Ni–Cu catalysts, carbon formation and CO methanation in CO + H2

mixtures, 158, 402
NiMo hydrotreating catalysts

oxidic precursor structure, 163, 28
sulfidation of Ni and Mo in, effects of chelating ligands, 163, 38

Pd catalysts
chemisorption of CO and CO2, effect of alkali metal ions, FTIR

study, 164, 322
modified activities and selectivities in silated–oxidized–reduced

catalysts, 161, 441
Na-promoted, alkali metal ion localization in, LEIS and TEM stud-

ies, 164, 334
Pd catalysts, CO oxidation at low temperature

adsorption properties and reactivity of adsorbed species, 161, 507
kinetics and mechanism of reaction, 161, 517
structural effects of support, 161, 500

PdCl2-containing molten salt catalysts, CCl4 hydrodechlorination,
promotional effects of CoCl2 and CuCl2, 161, 164

Pt catalysts
CoOx- and MnOx-promoted, for automotive pollution control,

characterization, 161, 310
COS and H2S adsorption, 160, 235
hydrogen reactions with cyclopropane, ethene, 1,3-butadiene, and

2-butyne, activities and selectivities, 162, 10
isocyanic acid formation from NO, CO, and H2, 162, 96
methyl chloride and methyl iodide adsorption and reaction, IR

study, 159, 69; erratum, 162, 151
modified activities and selectivities in silated–oxidized–reduced

catalysts, 161, 441
n-octane dehydrocyclization, reaction pathway, 162, 134

Pt EUROPT-1 catalysts, oxygen-free conversion of methane to higher
alkanes by isothermal two-step reaction

chemisorption of methane, 159, 441
hydrogenation of adspecies from methane chemisorption, 159, 449

Pt and Pt–Sn catalysts, for propane dehydrogenation, preparation,
characterization, and activity, 158, 1

Rh catalysts
aqueous phase catalysts, hydroformylation of α,β-unsaturated es-

ters, 162, 339
CO and CO2 hydrogenation, comparison, 162, 54
ethylene hydroformylation, hydrogenation during, analysis using

deuterium step transient response, 164, 94
ring opening of substituted cyclobutanes at various temperatures,

hydrogen pressure dependence, 159, 500
Rh catalysts for CO2-reforming of methane

effect of catalyst structure, 164, 122
reactivity and deactivation characteristics, effects of support and

metal crystallite size, 158, 51
Ru catalysts

methane activation and conversion to higher hydrocarbons, 161,
423

oxygen-free conversion of methane to higher alkanes by isothermal
two-step reaction, 161, 282

Ru catalysts, Cu-modified
CO hydrogenation, isotopic transient kinetic analysis, 158, 511
ethane hydrogenolysis, isotopic transient kinetic analysis, 158, 228

Ru–Co catalysts, characterization and nitrile group hydrogenation,
161, 96

TiO2 catalysts, texture and structure, effect of titania amount, 161,
524

tungsten oxide metathesis catalysts based on trisdiolatotungsten(VI)
complexes as precursors, preparation and activity, 161, 867

V2O5 catalysts, selective reactions
oxidation of pentane, 158, 349
partial oxidation of methane, comparison with MoO3 catalysts, 160,

214
reduction of NO with NH3, 161, 211

zirconium oxide catalysts derived from Cp2ZrCl2, [(i-PrCp)2ZrH(µ-
H)]2, and Zr(OEt)4, ketonization of acetic acid and XAFS charac-
terization, 164, 440

thickness, effect on direct synthesis of dimethyldichlorosilane on Cu
catalysts, 159, 31

–TiO2 catalysts
aerogels

comparison to ZrO2–SiO2, 159, 58
structural and catalytic properties, effects of Ti content and aging,

161, 651
surface properties, effect of sol-gel and drying conditions, 164, 433

amorphous catalysts
ammoximation of cyclic ketones, 161, 570
microporous mixed oxides, preparation, characterization, and cat-

alytic redox properties, 163, 476
1-butene isomerization, relationship to catalyst proton affinity distri-

butions, 157, 244; erratum, 161, 880
homogeneity, UV-DRS studies as function of titania content, 163, 489
microporous and mesoporous catalysts, hexene epoxidation, effect of

catalyst structure and composition, 159, 83
–TiO2 support, for Rh catalysts, CO2-reforming of methane, 164, 122
–ZrO2 catalysts

acidity, XPS study, 161, 551
aerogel preparation, characterization, and comparison to TiO2–SiO2,

159, 58
1-butene isomerization, relationship to catalyst proton affinity distri-

butions, 157, 244; erratum, 161, 880
cyclohexene isomerization, sulfation effects, 161, 605

–ZrO2 support, for Rh catalysts, CO2-reforming of methane, 164, 122
Silver

AgZr2(PO4)3, silver-cluster formation and catalytic decomposition of
butan-2-ol, 159, 162

α-Al2O3-supported catalysts, Cs-promoted, for ethylene epoxidation
aging effects, 162, 48
support and catalyst characterization, 158, 109

β ′′-Al2O3-supported catalysts, ethylene epoxidation in presence of chlo-
rine moderators, effect of Na: in situ controlled promotion via
NEMCA, 160, 205

–Au catalysts, α-Al2O3-supported, interaction with oxygen, 158, 363
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doping of CeO2 catalysts, enhancement of carbon gasification, 159, 479
Y2O3-stabilized ZrO2-supported catalysts

electrochemical oxidation of methanol, 163, 95
ethylene epoxidation in presence of chlorine moderators, non-

Faradaic electrochemical modification, 160, 190
Smectite

related porous clay minerals with different divalent cations, support of
Pt catalysts, butane hydrogenolysis and ethylene hydrogenation,
161, 704

Sodium
–β ′′ alumina, in situ electrochemical promotion of Pt catalysis of ethy-

lene oxidation, 160, 19
cation, long-range interaction with acidic OH groups in H-ZSM-5, 159,

230
effects on

Ag-catalyzed ethylene epoxidation in presence of chlorine modera-
tors: in situ controlled promotion via NEMCA, 160, 205

chemisorption of CO and CO2 on supported Pd catalysts, FTIR study,
164, 322

electrochemical promotion of Pt-catalyzed reaction of CO and NO, 161,
471

MoO3/TiO2 systems doped with, structure, 161, 87
Pd catalysts promoted by, alkali metal ion localization, LEIS and TEM

studies, 164, 334
Sodium lauryl sulfate

in synthesis of mesoporous ZrO2 powders with high surface areas, 164,
246

Sodium phosphates
SiO2/Al2O3-supported catalysts, lactic acid conversion, surface species

in, FTIR and 31P NMR studies, 164, 207
Sol–gel matrix

entrapped RhCl3-quaternary ammonium ion pair catalysts, dispropor-
tionation of dihydroarenes, 164, 363

Sol-gel synthesis
Re–Pt/Al2O3 catalysts, with in situ water formation, Pt dispersion in,

role of Re, 163, 496
TiO2–SiO2 aerogels, effect of sol-gel parameters and drying conditions

on surface properties, 164, 433
Solid oxide solution catalysts

La0.8Sr0.2MnO3, methane oxidation, effect of surface area, 159, 107
Solvent effects

on oxidation of olefins and alcohols with H2O2 on Ti-beta catalyst, 161,
11

L-Sorbose
oxidation over Pt/Al2O3 and Pt/C catalysts, rate and selectivity, enhance-

ment by adsorbed amines, 161, 720
Sorption

reversible, nitrogen oxides in Mn–Zr oxide, 158, 420
Spillover

methyl, on Cu/SiO2 catalysts from dissociative adsorption of methyl
halides, 161, 810

Spinel oxide catalysts
cobalt aluminum oxide, selective reduction of nitrobenzene, active site

analysis, 161, 459
Cu2+ activity on tetrahedral and octahedral sites for CO oxidation, 162,

359
Zn–Mn–Al–O-containing, cation distribution in catalysts for nitroben-

zene reduction to nitrosobenzene, 160, 148
Steady-state tracing technique

analysis of mechanistic aspects of carbon and oxygen reaction pathways
in reforming of CH4 with CO2 to synthesis gas over supported Rh
catalysts, 158, 64

Steam dilution
effects in 2-methylpentane cracking over USHY zeolite

activation energy and reaction rates, 163, 365

mechanism and selectivity, 163, 374
Strontium

La2O3-supported catalysts, NOx decomposition and NO reduction by
CH4, kinetics, 159, 119

La0.8Sr0.2MnO3, solid oxide solution catalyst, CH4 oxidation, effect of
surface area, 159, 107

oxygen-semipermeable perovskite-type ceramic membrane materials
for oxidative coupling of methane, 164, 220

Structure
Cu catalysts, effects on methanol synthesis and reverse water–gas shift

kinetics, 161, 776
framework and extraframework iron in Fe-silicalite, spectroscopic and

physicochemical studies, 158, 486
Ir/KLTL zeolite catalysts for n-hexane reforming, 159, 14
MoO3 (010) surface, morphological evolution during reduction reac-

tions, atomic force microscopy study, 163, 12
MoO3/TiO2 systems doped with alkaline metals, 161, 87
oxidic NiMo/SiO2 hydrotreating catalyst precursors, 163, 28
Pd catalysts supported on Al2O3, SiO2, and TiO2 for CO oxidation at

low temperature, support effects, 161, 500
PdCl2–CuCl2 catalysts supported on activated carbon, 161, 577
Pd particle morphology in low-loaded Pd/α-Al2O3 catalysts, effect on

hydrogenation of buta-1,3-diene and hydrogenation and isomer-
ization of but-1-ene, 164, 369

Pt(553) stepped surface, effect on catalysis of 3-methylcrotonaldehyde
hydrogenation, 161, 68

Pt/γ -Al2O3 catalysts at metal–support interface, relation to catalytic
properties, 163, 294

Pt/LTL acidic and alkaline catalysts, relationship to catalytic properties,
162, 209

Pt–Sn/Al2O3 particles, relationship to particle size, 159, 178
Ru/γ -Al2O3 catalysts, pretreatment effects, 161, 480
TiO2–SiO2 aerogels, effects of Ti content and aging, 161, 651
TiO2/SiO2 catalysts, effect of amount of titania, 161, 524
TiO2 support of MoS2 catalysts, effect on pyridine hydrodenitrogena-

tion activity, 158, 205
Ti–Si mixed oxides, microporous and mesoporous, effect on hexene

epoxidation, 159, 83
vanadium phosphate catalysts, microstructural variations related to

preparation route, 162, 31
V–P–O catalysts, equilibrated and nonequilibrated, evolution in selec-

tive oxidation of n-butane and n-pentane, 160, 52
WOx /TiO2 catalysts prepared by grafting of tungsten alkoxides, effect

on activity for selective reduction of NO by NH3, 159, 259
zeolite ZSM-5 morphology, effect on extent of external surface inacti-

vation required for specified para selectivity, 159, 368
Styrene

hydrogenation, La-promoted Ni/sepiolite catalysts for, surface and cat-
alytic properties, 159, 150

Sulfate, see also Zirconium oxide, sulfated
promotion of supported V2O5 catalysts, effect on selective catalytic re-

duction of NO with NH3, 161, 211
Sulfation

γ -Al2O3, kinetic model, 159, 394
effect on cyclohexene isomerization over ZrO2–SiO2 catalysts, 161, 605

Sulfidation
Ni and Mo in NiMo/SiO2 hydrotreating catalysts, effects of chelating

ligands, 163, 38
Sulfonic acid resins

catalysis of α-methylstyrene dimerization, quantitative kinetic study,
164, 62

Sulfur
effect on coke and product profiles along catalyst bed during n-heptane

reforming on Pt/Al2O3 and Pt–Re/Al2O3, 161, 263
elemental, formation by reduction of SO2 by CO, synergism of La2O2S
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and CoS2 catalysts in, analysis, 158, 251
in feed, effect on light naphtha isomerization over mordenite-supported

Ni–Pt catalysts, 161, 222
poisoning of Ru–RuOx /TiO2 catalysts, effects on adsorption and metha-

nation of CO, 158, 427
tolerance of acidic and alkaline Pt/LTL catalysts, origin, 162, 209

Sulfur dioxide
adsorption on γ -Al2O3, 159, 394
effect on selective catalytic reduction of NO by NH3 over V2O5, reac-

tivity, 161, 247
reduction

by CO, La2O3 catalyst for, activation, 163, 271
to elemental sulfur by CO, synergism of La2O2S and CoS2 catalysts

in, analysis, 158, 251
selective adsorbents, preparation from designed dispersions of groups

IA and IIA metal oxides on Al2O3, 163, 176
Surface area

La0.8Sr0.2MnO3 solid oxide solution catalyst, effect on CH4 oxidation,
159, 107

Ph–Rh catalyst gauzes for NH3 oxidation, 160, 141
Surfaces

activated carbon, support for Mo, Ni, and NiMo catalysts, oxidation,
effect on thiophene hydrodesulfurization, 162, 20

bismuth–metal oxide catalysts, characterization, 159, 1
Cr2O3, modifications during heterogeneous catalyzed Cl/F exchange,

XPS and XAES studies, 159, 270
CrOx /γ -Al2O3 catalysts prepared by atomic layer epitaxy, characteri-

zation, 162, 190
KMn8O16 powder catalyst, imaging by atomic force microscopy, 159,

401
La-promoted Ni/sepiolite catalysts for styrene hydrogenation, proper-

ties, 159, 150
Mo2C/Al2O3 and Mo2N/Al2O3 catalysts for thiophene hydrodesulfur-

ization, analysis of active surface, 164, 109
MoO3 (010), morphology, evolution during reduction reactions, atomic

force microscopy study, 163, 12
Mo–P/γ -Al2O3 catalysts, hydroxyl groups on, 1H NMR study, 164, 251
Ni(100) catalysts, analysis during hydrogenation and dehydrogenation

steps in interconversion of C6 cyclic hydrocarbons, 164, 82
Pd–Cu/KL zeolite catalysts, metallic phases present during CO hydro-

genation, characterization, 164, 477
Pd–Ni(110) bimetallic system, characterization by LEED, AES, XPS,

and LEIS, 163, 169
polycrystalline Cu catalyst with deposited Zn, for methanol synthesis,

analysis, 160, 65
Pt80Fe20(111) alloy, chemical and electronic properties, 164, 152
Pt–Rh/Al2O3 catalysts, composition, effect of hydrogen chemisorption,

162, 277; erratum, 164, 249
SiO2/Al2O3-supported phosphate catalysts, associated species in lactic

acid conversion, FTIR and 31P NMR studies, 164, 207
TiO2–SiO2 aerogels, effect of sol-gel and drying conditions, 164, 433
V–P–O catalysts, equilibrated and nonequilibrated, characterization in

selective oxidation of n-butane and n-pentane, 160, 52
zeolite ZSM-5, external surface inactivation: zeolite morphology, crystal

size, and catalytic activity, 159, 368
ZrO2, interactions with sulfate groups, HRTEM study, 161, 694

Surfactants
alkylglucoside, environmentally friendly, preparation with zeolite cata-

lysts, 161, 713
in synthesis of mesoporous ZrO2 powders with high surface areas, 164,

246
Synthesis gas formation

methane oxidation over MgO-based catalysts in fluidized bed reactor,
158, 83

oxidative conversion of methane over LaNiO3 perovskite catalysts, ef-

fects of partial substitution of La and Ni, 163, 312
partial oxidation and steam–CO2 reforming of CH4 on MgO-supported

metal catalysts, comparison, 159, 140
reforming of CH4 with CO2 over

Ni catalysts, support effects, 162, 230
supported Rh catalysts

reactivity and deactivation characteristics, effects of support and
metal crystallite size, 158, 51

steady-state tracing analysis, 158, 64

T

TEM, see Transmission electron microscopy
Temperature

effect on selective catalytic reduction of NO with NH3 over supported
V2O5 catalysts, 161, 211

Temperature-programmed desorption
acidity characterization for dealuminated mazzite, 161, 587
ammonia

from Mo2N catalysts, 160, 35; erratum, 162, 377
selectivity improvement, 159, 249

in analysis of propene oxidation and ammoxidation using mixed Fe–Sb
oxide catalysts, 163, 204

CO adsorbed on NiO/MgO catalysts, 163, 306
hydrogen in Pt/Al2O3 catalysts: decomposition and isotopic exchange

by spillover hydrogen of chemisorbed NH3, 159, 41
NO and NH3 on mordenite-type zeolites, 161, 597
pyridine adsorbed on Re2O7/Al2O3 catalysts, 159, 288

Temperature-programmed reaction
preparation of bulk powder tungsten carbides in mixtures of CH4 and

H2, analysis, 158, 142
Temperature-programmed reduction

in analysis of preparation of impregnated Co/SiO2 catalysts, 162, 220
Fe-silicalite, analysis of structure and reactivity of framework and ex-

traframework iron, 158, 486
Mo2N with H2, 160, 35; erratum, 162, 377

Tetramethylammonium
decomposition during thermal activation of zeolite beta, effect of O2,

161, 156
2,2,3,3-Tetramethylbutane

hydrogenolysis over Ru/γ -Al2O3 catalysts, pretreatment effects, 161,
480

Thermal behavior
12-molybdophosphoric acid, relationship to catalytic reactivity: com-

parison with 12-molybdosilicic acid, 164, 16
Thermal stability

Cu/ZnO and ZnO catalysts, 160, 76
Thermolysis

zirconium sulfate, sulfated ZrO2 prepared by, acidity, FTIR study, 162,
268

Thioether mustard analogs
selective oxidation by tert-butylhydroperoxide over H5PV2Mo10O40

supported on porous carbon, 159, 473
Thiophene

deactivation of Ni/SiO2 catalysts during benzene hydrogenation, effect
of Ni reduction degree, 162, 349

Thiophene hydrodesulfurization
over carbon-supported transition metal sulfide catalysts, kinetics, 163,

429
CoMo/Al2O3 catalysts for

active sites
characterization using proton affinity distributions, 158, 411
creation, catalyst preparation variables affecting, 162, 66

sulfided catalysts promoted by Co(CO)3NO thermodecomposition,
preparation, characterization, and activity, 162, 88
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CoMo/γ -Al2O3 catalysts for, effect of W promotion
catalyst characterization, 159, 219
catalytic activities, 159, 212

over Mo, Ni, and NiMo catalysts supported on activated carbon, effect
of support surface oxidation, 162, 20

Mo2C/Al2O3 and Mo2N/Al2O3 catalysts for, adsorption sites, catalytic
activities, and nature of active surface, 164, 109

NiMo/Ga–Al mixed oxide catalysts for, characterization and reactivity,
158, 583

over NiMo/SiO2 catalysts, effect of chelating ligand addition during cat-
alyst preparation, 163, 38

Tin
CuZnSnSi catalysts, deactivation by coke formation during direct syn-

thesis of methylchlorosilanes, 161, 861
preadsorption on Pt(553) stepped surface, effect on catalysis of 3-

methylcrotonaldehyde hydrogenation, 161, 68
–Pt catalysts

Al2O3-supported
adsorption behavior and hydrogenolysis activity, 160, 106
coke formation during propane dehydrogenation, effects of reac-

tion conditions and time on stream, 164, 44
relationship of particle size and structure, 159, 178

γ -Al2O3-supported
ethylene adsorption, 160, 118
transmission electron microscopic and energy dispersive X-ray

spectroscopic studies, 159, 340
γ -Al2O3- and SiO2-supported, for propane dehydrogenation, prepa-

ration, characterization, and activity, 158, 1
Sb/Sn/V oxide catalysts, partial oxidation of propene, role of water va-

por, 161, 430
Sn/Li/MgO catalysts, oxygen pathways in oxidative coupling of methane,

160, 222
–zirconium phosphate, NH3 TPD measurements, selectivity improve-

ment, 159, 249
Titania, see Titanium dioxide
Titanium dioxide

anatase, NH3 TPD measurements, selectivity improvement, 159, 249
coordinatively unsaturated catalysts, epoxidation activity, 161, 495
doped support of metal catalysts, charge transfer in, analysis based on

metal–semiconductor contact theory, 161, 560
photooxidation of trichloroethylene and toluene mixtures in air, kinetic

promotion and inhibition and time-dependent catalysis, 163, 1
pillared clay, support of Cr2O3 and Fe2O3 mixed catalysts, selective cat-

alytic reduction of NO with NH3, 164, 70
powder catalysts, photodegradation of 1-octanol, comparison with an-

chored titanium oxide catalysts, 158, 97
promotional effects on partial oxidation of methanol over V2O5 cata-

lysts, 161, 839
selective oxidation of nitrosobenzene to nitrobenzene, FTIR study,

160, 1
–SiO2 catalysts

aerogels
comparison to ZrO2–SiO2, 159, 58
structural and catalytic properties, effects of Ti content and aging,

161, 651
surface properties, effect of sol-gel and drying conditions, 164, 433

amorphous catalysts
ammoximation of cyclic ketones, 161, 570
microporous mixed oxides, preparation, characterization, and cat-

alytic redox properties, 163, 476
1-butene isomerization, relationship to catalyst proton affinity distri-

butions, 157, 244; erratum, 161, 880
homogeneity, UV-DRS studies as function of titania content, 163, 489
microporous and mesoporous catalysts, hexene epoxidation, effect of

catalyst structure and composition, 159, 83

–SiO2 support, for Rh catalysts, CO2-reforming of methane, 164, 122
SiO2-supported catalysts, texture and structure, effect of titania amount,

161, 524
support of

CuOx catalysts, combustion of CO and toluene, catalyst characteri-
zation and comparison with TiO2-supported oxides of Co, Fe, and
Mn, 163, 279

MoO3 catalysts, alkaline metal-doped, structure, 161, 87
MoS2 catalysts, pyridine hydrodenitrogenation activity, effect of sup-

port morphology, 158, 205
Ni catalysts, CO2 reforming of CH4 to syngas, support effects, 162, 230
Pd catalysts, CO oxidation at low temperature

adsorption properties and reactivity of adsorbed species, 161, 507
kinetics and mechanism of reaction, 161, 517
structural effects of support, 161, 500

Pt catalysts, ethylene oxidation, non-Faradaic electochemical modifi-
cation, 159, 189

Re2O7 catalysts, selective catalytic reduction of NOx with NH3, 160,
322

Rh catalysts for CO2-reforming of methane
effect of catalyst structure, 164, 122
reactivity and deactivation characteristics, effects of support and

metal crystallite size, 158, 51
Ru–RuOx /TiO2 catalysts, adsorption and methanation of CO, effects

of sulfur poisoning, 158, 427
V2O5 catalysts, adsorption of NO and NH3, 15N NMR study, 158, 199
V2O5 catalysts, selective catalytic reduction of NO by NH3

effects of support, promoter, and temperature, 161, 211
kinetics, 163, 409
reactivity, effects of vanadia loading, H2O, and SO2, 161, 247

V2O5 catalysts, o-xylene oxidation to phthalic anhydride
analysis of organic residue formed on catalyst surface, 162, 284
mathematical modeling study and analysis of reaction network, 164,

276
WOx catalysts prepared by grafting of tungsten alkoxides, morphol-

ogy and catalysis of selective reduction of NO by NH3, 159, 259
–ZrO2

acid–base bifunctional catalysts, reactions of C6 hydrocarbons, mech-
anism, 164, 166

sulfated catalysts, characterization and catalytic properties, 160, 279
Titanium oxide

catalysts anchored on Vycor glass, photodegradation of 1-octanol, com-
parison with TiO2 powder catalysts, 158, 97

Titanium silicalites
TS-1, ammoximation of cyclic ketones, 161, 570
TS-2, oxyfunctionalization of n-hexane by H2O2, kinetic modeling, 161,

798
Toluene

alkylation with ethanol over zeolite ZSM-5 with external surface inac-
tivation, 159, 368

and benzene, competitive hydrogenation on Pd and Pt catalysts, 161,
742

combustion, CuOx /TiO2 catalysts for, characterization and comparison
with TiO2-supported oxides of Co, Fe, and Mn, 163, 279

hydrogenation on Pt–W/MgO catalysts prepared from different
organometallic precursors, comparison, 164, 1

methylation over HZSM-5 zeolites modified by CVD of silicon com-
pounds, para-selectivity, 161, 387

thermal chemistry on Ni(100) catalysts, hydrogenation and dehydro-
genation steps in, surface science study, 164, 82

and trichloroethylene, mixtures in air, photooxidation over TiO2, kinetic
promotion and inhibition and time-dependent catalyst activity, 163,
1

TPD, see Temperature-programmed desorption
TPR, see Temperature-programmed reduction
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Transition metal sulfides
carbon-supported catalysts, thiophene hydrodesulfurization, kinetics,

163, 429
Transmission electron microscopy

alkali metal ion localization in Na-promoted Pd catalysts, 164, 334
energy-filtered, in elemental mapping of heterogeneous catalysts, 163,

245
high-resolution, characterization of ZrO2 surface interactions with sul-

fate groups, 161, 694
propene oxidation and ammoxidation using mixed Fe–Sb oxide cata-

lysts, 163, 204
Pt–Sn/γ -Al2O3 catalysts, 159, 340

Trichloroethylene
and toluene, mixtures in air, photooxidation over TiO2, kinetic promo-

tion and inhibition and time-dependent catalyst activity, 163, 1
Triethylsilane

hydrogenolysis, related poisoning of Pd and Pt catalysts, reactivation by
oxidation and reduction, 161, 441

Triflic acid
modification of zeolites for gas-phase synthesis of methyl tert-butyl

ether, 158, 76
Trisdiolatotungsten(VI) complexes

heterogeneous metathesis catalysts based on, preparation and activity,
161, 867

Tungstates
deposited on interface of γ -Al2O3/electrolyte solutions at various pH’s,

characterization, 162, 295
Tungsten

–Ni sulfided catalysts, γ -Al2O3-supported, methylmercaptan synthesis
by selective reduction of dimethyldisulfide, 164, 490

NiW/Al2O3-F(x) sulfided catalysts prepared with oxisalt and thiosalt
precursors, electron microscopy, 158, 181

promoted CoMo/γ -Al2O3 hydrodesulfurization catalysts
catalytic activities, 159, 212
characterization, 159, 219

–Pt catalysts, MgO-supported, formation of Pt clusters isolated on dis-
persed W in catalysts prepared from organometallic precursors,
164, 1

W(vi)

γ -Al2O3-supported catalysts prepared by equilibrium deposition fil-
tration at various pH’s and by non-dry impregnation, comparison,
162, 306

species containing, deposition on interace of γ -Al2O3/electrolyte so-
lutions at various pH’s, 162, 295

Tungsten alkoxides
grafting, WOx /TiO2 catalysts prepared by, morphology and catalysis of

selective reduction of NO by NH3, 159, 259
Tungsten carbides

bulk catalysts, hydrocarbon reactions, effects of hydrogen, 163, 223
bulk powders, preparation in mixtures of CH4 and H2 by temperature-

programmed reaction, 158, 142
Tungsten oxide

TiO2-supported catalysts prepared by grafting of tungsten alkoxides,
morphology and catalysis of selective reduction of NO by NH3,
159, 259

Tungsten trioxide
–Bi2O3 catalysts, surface aspects, 159, 1
NiO–ZrO2 catalysts modified by, ethylene dimerization, 160, 314
promotion of supported V2O5 catalysts, effect on selective catalytic re-

duction of NO with NH3, 161, 211
SiO2-supported metathesis catalysts based on trisdiolatotungsten(VI)

complexes as precursors, preparation and activity, 161, 867
12-Tungstophosphoric acid

acidic Cs+, NH4
+, and K+ salts, solid catalysts for isobutane/2-butene

alkylation, 164, 422

U

Ultraviolet–visible spectroscopy
Fe-silicalite, analysis of structure and reactivity of framework and ex-

traframework iron, 158, 486
UV-DRS studies of homogeneity of TiO2–SiO2 mixed oxides as function

of titania content, 163, 489

V

Vacuum gas oil
cracking, MCM-41 catalyst activity and thermal stability, comparison

with amorphous SiO2–Al2O3 and USY zeolite, 159, 375
Vanadia, see Vanadium pentoxide
Vanadium

Al2O3-supported catalysts, V oxidation states in reduced catalysts, XPS
analysis, 160, 27; erratum, 162, 368

Al–Sb–V–oxide system for propane ammoxidation, regions of phase
formation and catalytic role of Al, Sb, and V, 160, 244

MgVO catalysts, oxidative dehydrogenation of propane, synergism of
multiple catalytic phases, 158, 452

in vanado-silicate MFI molecular sieves, characteristics, effect of syn-
thesis method, 163, 354

Vanadium antimony oxide
alumina-supported catalysts, propane ammoxidation, kinetic isotope ef-

fect, 163, 117
Vanadium oxide

Sb/Sn/V oxide catalysts, partial oxidation of propene, role of water va-
por, 161, 430

Vanadium pentoxide
Al2O3-supported catalysts, selective reactions

NO reduction with NH3, 161, 211
pentane oxidation, 158, 349

γ -Al2O3-supported catalysts, oxidative dehydrogenation of ethane, ac-
tive site analysis, 162, 250

–Bi2O3 catalysts, surface aspects, 159, 1
catalysis of partial oxidation of methanol, promotional effects of Ti, 161,

839
SiO2-supported catalysts, selective reactions

NO reduction with NH3, 161, 211
partial oxidation of methane, comparison with MoO3/SiO2 catalysts,

160, 214
pentane oxidation, 158, 349

TiO2-supported catalysts
adsorption of NO and NH3, 15N NMR study, 158, 199
selective catalytic reduction of NO by NH3

effects of support, promoter, and temperature, 161, 211
kinetics, 163, 409
reactivity, effects of vanadia loading, H2O, and SO2, 161, 247

o-xylene oxidation to phthalic anhydride
analysis of organic residue formed on catalyst surface, 162, 284
mathematical modeling study and analysis of reaction network, 164,

276
–ZrO2 catalysts, characterization, 159, 170

Vanadium phosphorus oxide catalysts
equilibrated and nonequilibrated, structural evolution, surface charac-

terization, and reactivity in selective oxidation of n-butane and n-
pentane, 160, 52

microstructure and activity for selective oxidation of n-butane, varia-
tions in catalysts prepared by different methods, 162, 31

precursor VO(HPO4) · 0.5H2O prepared by isobutanol reduction of
VOPO4 · 2H2O, activation, role of Co and Fe dopants: in situ laser
Raman spectroscopic study, 163, 346

selective oxidation of n-butane, promoter effects, 162, 153
X-ray photoelectron spectroscopy, 163, 122
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Vanado-silicates
MFI molecular sieves, vanadium characteristics in, effect of synthesis

method, 163, 354
Vanadyl phosphorus hemihydrate

VPO catalyst precursors prepared by isobutanol reduction of
VOPO4 · 2H2O, activation, role of Co and Fe dopants: in situ laser
Raman spectroscopic study, 163, 346

Viologen
heterogeneous catalysts for production of H2O2, molecular engineering,

161, 62

W

Water
effect on selective catalytic reduction of NO by NH3 over V2O5 catalysts,

reactivity, 161, 247
hydration of sulfated ZrO2 catalysts, effects on butane isomerization,

160, 290; 164, 459
interaction with sulfated ZrO2, analysis by 4 K broad-line and 300 K

high-resolution MAS 1H NMR, 161, 186
steam, mixed reforming reaction with CO2 and methane to syngas on

MgO-supported metals, comparison with partial oxidation, 159,
140

vapor
inhibition of methanol oxidation, effect on measured kinetics and

mechanistic relevance, 162, 118
role in partial oxidation of propene, 161, 430

Water–gas shift reaction
on commercial Cu/ZnO/Al2O3 catalysts, steady-state kinetic model,

161, 1
low-temperature

over Au/α-Fe2O3 catalysts, 158, 354
over Cu-based catalysts under industrial conditions, microkinetic

analysis, 158, 170
reverse, and methanol synthesis, kinetics over Cu(110) model catalysts,

structural sensitivity, 161, 776

X

XAES, see Auger electron spectroscopy
XANES, see X-ray absorption near-edge structure
XPS, see X-ray photoelectron spectroscopy
X-ray absorption fine structure

zirconium oxides dispersed on SiO2 derived from Cp2ZrCl2, [(i-
PrCp)2ZrH(µ-H)]2, and Zr(OEt)4, 164, 440

X-ray absorption near-edge structure
Fe-silicalite, analysis of structure and reactivity of framework and ex-

traframework iron, 158, 486
metallic phases present during CO hydrogenation over Pd–Cu/KL ze-

olite catalysts, 164, 477
X-ray diffraction

12-molybdophosphoric acid thermal behavior: relationship to catalytic
reactivity and comparison with 12-molybdosilicic acid, 164, 16

X-ray photoelectron spectroscopy
acidity characterization for dealuminated mazzite, 161, 587
Cr2O3 surface modifications during heterogeneous catalyzed Cl/F ex-

change, 159, 270
Cs-promoted Ag/α-Al2O3 catalysts for ethylene epoxidation, 158, 109
Pd/Ni(110) bimetallic system surface characterization, 163, 169
propene oxidation and ammoxidation using mixed Fe–Sb oxide cata-

lysts, 163, 204
SiO2–ZrO2 acidity, 161, 551
vanadium oxidation states in reduced V/Al2O3 catalysts, 160, 27; erra-

tum, 162, 368
vanadium phosphorus oxide catalysts, 163, 122

X-ray spectroscopy
electron dispersive, Cs-promoted Ag/α-Al2O3 catalysts for ethylene

epoxidation, 158, 109
energy dispersive, Pt–Sn/γ -Al2O3 catalysts, 159, 340

o-Xylene
oxidation to phthalic anhydride over V2O5/TiO2 catalysts

analysis of organic residue formed on catalyst surface, 162, 284
mathematical modeling study and analysis of reaction network, 164,

276
Xylenes

isomerization over HY zeolites, mechanisms: relative significance of
unimolecular and bimolecular pathways, 159, 296

Y

Yttria, see Yttrium oxide
Yttrium oxide

ZrO2 stabilized by, support of
Ag catalysts

electrochemical oxidation of methanol, 163, 95
ethylene epoxidation in presence of chlorine moderators, non-

Faradaic electrochemical modification, 160, 190
CuO catalysts, effects of oxygen vacancy of support

CO oxidation activity, 160, 171
CuO reduction, 160, 155

Rh catalysts, reforming of CH4 with CO2 to synthesis gas
reactivity and deactivation characteristics, effects of support and

metal crystallite size, 158, 51
steady-state tracing analysis, 158, 64

Z

Zeolites
acidic solid catalysts, hydrocarbon cracking, chemical mechanism, 163,

50
basic, support of Ru catalysts, NH3 synthesis, 163, 148
beta

deactivation and coking during cumene disproportionation, role of
carrier gases, 163, 436

liquid-phase alkylation of benzene with light olefins, 157, 227; erratum,
158, 361

thermal activation, effect of O2, 161, 156
B-ZSM-5, skeletal isomerization of n-butene to isobutene, role of bi-

molecular mechanism, 164, 288
Ce ion-exchanged, reduction of NOx by propene in presence of O2,

carrier effects, 160, 95
composition and structure, effects on hydrogen transfer from hydrocar-

bons and hydrogen, 159, 353
CoZSM-5, selective catalytic reduction reactions

NO with methane, role of free radicals and competitive oxidation
reactions, 163, 447

NOx

with hydrocarbons, comparison with homogeneous reactions, 153,
265; erratum, 163, 507

hydrocarbon specificity, mechanistic cause, 158, 327
Cu-exchanged, NO adsorption, FTIR study: effects of Cu levels, NO

pressure, and catalyst pretreatment, 158, 301
CuH-ZSM-5, NO adsorption and reaction with O2, in situ FTIR study,

164, 232
Cu-MFI, transient deNOx activity, effect of pretreatments in various

atmospheres, 160, 10
Cu–Y, oxidative carbonylation of methanol to dimethyl carbonate, 161,

530
Cu-ZSM-5

Ce-modified catalyst for NO decomposition, hydrothermal stability,
164, 131
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deactivation for lean NOx reduction: characterization of changes of
Cu state and zeolite support, 161, 43

NO adsorption and reaction with O2, in situ FTIR study, 164, 232
selective catalytic reduction of NOx , hydrocarbon specificity, mecha-

nistic cause, 158, 327
dealuminated mazzite, acidity, multitechnique characterization, 161, 587
ferrierite/ZSM-35, non-template-synthesized, modification for n-

butene skeletal isomerization to isobutylene, 163, 232
H-beta

n-heptane cracking, solid-state NMR study, 158, 385
preparation of environmentally friendly alkylglucoside surfactants,

161, 713
support of Pd bifunctional catalysts, heptane isomerization, mecha-

nisms, 159, 323
H-ferrierite, nondeactivated, skeletal isomerization of n-butenes, mech-

anism, 158, 551
H-gallosilicate, for propane aromatization

acidity, activity, and deactivation
hydrothermal pretreatment effects, 158, 537
Si/Ga ratio effects, 158, 34

initial activity and selectivity, effects of O2 and H2 pretreatments, 158,
23

HL, support of Pt catalyst prepared by chemical vapor deposition of
platinum hexafluoroacetylacetonate: role of metal–proton interac-
tions, 159, 435

HY
catalytic complex with Al, Co, and Mo, hydrodesulfurization of

methyl-substituted dibenzothiophenes, 159, 236
dealuminated, pentane conversion, 161, 766
2-methylpentane cracking, modeling: application of adsorption equi-

librium constants estimated with proton affinities, 161, 377
Na+-exchanged, preparation of environmentally friendly alkylgluco-

side surfactants, 161, 713
PtHY catalysts, n-decane transformation, effect of balance of acid

and hydrogenating functions, 162, 179
xylene isomerization, mechanisms: relative significance of unimolec-

ular and bimolecular pathways, 159, 296
H-ZSM-5

acidic OH groups, long-range interactions with alkali cations, 159, 230
ammonia TPD measurements, selectivity improvement, 159, 249
n-butane conversion, H/D exchange during, analysis, 160, 183
carbon monoxide and methane adsorption, FTIR study at low tem-

perature, 161, 107
carboxylic acid formation from alcohols and olefins via trapping of

alkyl carbenium ions with CO, in situ 13C solid-state MAS NMR
study, 164, 411

catalytic complex with Al, Co, and Mo, hydrodesulfurization of
methyl-substituted dibenzothiophenes, 159, 236

chemical vapor deposition of silicon compounds: catalyst modifica-
tion and generation of para-selectivity, 161, 387

coked, reactivation by treatment with hydrogen and alkanes, 164, 146
dealuminated, pentane conversion, 161, 766
dealumination

by calcination and hydrothermal treatment, 161, 338
in methanol to gasoline conversion, 161, 350

Ga- and In-containing, selective reduction of NO with CH4, active
site formation by solid-state ion exchange, 161, 465

kerosene hydrodewaxing, acid-catalyzed hydrogenation during, anal-
ysis, 164, 54

NMR in situ with reagent flow and magic-angle spinning, 161, 870
NO adsorption and reaction with O2, in situ FTIR study, 164, 232
NO reduction by propane in presence of O2, catalytic activity and

selectivity, 161, 359
preparation of environmentally friendly alkylglucoside surfactants,

161, 713

selective catalytic reduction of NO with methane, role of free radicals
and competitive oxidation reactions, 163, 447

selective reduction of NOx by hydrocarbons, comparison with homo-
geneous reactions, 153, 265; erratum, 163, 507

shape-selective oligomerization of alkenes to near-linear hydrocar-
bons, 161, 687

KL, support of
Pd–Cu catalysts, metallic phases present during CO hydrogenation,

surface and bulk characterization, 164, 477
Pt catalysts, n-hexane conversion, in situ 13C MAS NMR study

isomerization and hydrocracking mechanism, 164, 347
main reaction pathway identification and comparison with micro-

catalytic reactor tests, 158, 521
KLTL, support of

Ir catalysts for n-hexane reforming, structural characterization and
selectivity, 159, 14

Pt catalysts, ring closure selectivities, effect of pore geometry,
163, 106

L, support of Pt catalysts, methylcyclopentane ring opening, 164, 467
LTL, acidic and alkaline, support of Pt catalysts, sulfur tolerance: rela-

tionship of structure and catalytic properties, 162, 209
MCM-22

preparation of environmentally friendly alkylglucoside surfactants,
161, 713

skeletal isomerization of 1-butene, 158, 561
Mo/HZSM-5, carbon monoxide and methane adsorption, FTIR study

at low temperature, 161, 107
Na,H–Y, reaction of butanes, comparison with reaction on H-mordenite,

164, 449
NaH-ZSM-5, NO adsorption and reaction with O2, in situ FTIR study,

164, 232
NaY

Au0 and Au(I) catalysts impregnated in, selective catalytic reduction
of NO by H2, 162, 169

PtxIny bimetallics in, characterization and catalytic properties, 163,
338

support of molybdenum sulfide catalysts, preparation via impregna-
tion with ammonium heptamolybdate, 161, 819

protonic, amination of butenes, 163, 255
single file diffusion in, equation of mean square displacement, letter to

editor, 160, 326; reply, 160, 328
small-pore, shape-selective methylamine synthesis, 161, 20
Ti-beta, oxidation of olefins and alcohols, solvent effects, 161, 11
triflic acid-modified, gas-phase synthesis of methyl tert-butyl ether, 158,

76
USHY, 2-methylpentane cracking, effects of steam dilution

activation energy and reaction rates, 163, 365
mechanism and selectivity, 163, 374

USY
cracking activity and hydrothermal stability, comparison with MCM-

41, 159, 375
propane conversion, 159, 99

vanado-silicate MFI molecular sieves, vanadium characteristics in, ef-
fect of synthesis method, 163, 354

Y
acylation of benzofuran and 2-methylbenzofuran in fixed bed reactor,

159, 427
hydrocarbon cracking, high-temperature high-pressure in situ moni-

toring under supercritical conditions by CIR-FTIR, 159, 204
with iron phthalocyanine, catalyst occluded in polydimethylsiloxane

membrane, cyclohexane oxidation, 163, 457
promoted octacat, n-heptane cracking under subcritical and super-

critical conditions
CIR-FTIR study in situ, 162, 320
kinetic measurements, 162, 327
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support of Rh catalysts, methycyclopentane conversion: test for
metal–proton adduct model, 159, 90

ZSM-5
cracking of olefins, mechanistic considerations, 158, 279
ethene conversion in, intracrystalline diffusion during, in situ PFG

NMR study, 163, 130
external surface inactivation: morphology, crystal size, and catalytic

activity, 159, 368
Ga-modified, initial activity and selectivity in propane aromatization,

effects of O2 and H2 pretreatments, 158, 23
Zinc

coverage of polycrystalline Cu catalyst surface, effect on methanol syn-
thesis, 160, 65

CuZnSnSi catalysts, deactivation by coke formation during direct syn-
thesis of methylchlorosilanes, 161, 861

smectite-like porous clay minerals with, support of Pt catalysts, butane
hydrogenolysis and ethylene hydrogenation, 161, 704

Zn–Mn–Al–O spinels, cation distribution in catalysts for nitrobenzene
reduction to nitrosobenzene, 160, 148

Zinc oxide
–Al2O3, support of Cu catalysts

methanol synthesis and water gas shift reaction, steady-state kinetic
model, 161, 1

water–gas shift reaction, microkinetic analysis, 158, 170
Cu/ZnO/Cr2O3 catalysts, alcohol synthesis, C–C bond formation during,

promoter effect of Cs, 163, 418
pure samples and Cu catalysts supported by, thermal stability and re-

ducibility, 160, 76
selective oxidation of nitrosobenzene to nitrobenzene, FTIR study,

160, 1
Zinc titanate

thin film catalysts, isobutane dehydrogenation, 161, 730
Zirconia, see Zirconium oxide
Zirconium

AgZr2(PO4)3, silver-cluster formation and catalytic decomposition of
butan-2-ol, 159, 162

Mn–Zr oxide, reversible sorption of nitrogen oxides in, 158, 420
Zirconium ethoxide

derived zirconium oxide catalysts dispersed on SiO2, ketonization of
acetic acid and XAFS characterization, 164, 440

Zirconium oxide
Al2O3-supported catalysts, selective synthesis of ethylene from CO and

H2, ensemble effect, 162, 361
–CeO2

redox behavior, 164, 173
support of Pt and Rh catalysts, NO reduction, 162, 1

mesoporous powders with high surface areas, surfactant-assisted syn-
thesis, 164, 246

–NiO catalysts, WO3-modified, ethylene dimerization, 160, 314
–SiO2 catalysts

acidity, XPS study, 161, 551
aerogel preparation, characterization, and comparison to TiO2–SiO2,

159, 58
1-butene isomerization, relationship to catalyst proton affinity distri-

butions, 157, 244; erratum, 161, 880
cyclohexene isomerization, sulfation effects, 161, 605

–SiO2 support, for Rh catalysts, CO2-reforming of methane, 164, 122
SiO2-supported catalysts derived from Cp2ZrCl2, [(i-PrCp)2ZrH(µ-

H)]2, and Zr(OEt)4, ketonization of acetic acid and XAFS char-
acterization, 164, 440

sulfated catalysts
acid strength, measurement by 4 K broad-line and 300 K high-

resolution MAS 1H NMR in presence of water, 161, 186
adamantane conversion, mechanism, 158, 116
butane isomerization

acid sites for, selective poisoning and deactivation, 158, 336
effects of catalyst hydration, 160, 290; 164, 459
kinetics and catalyst deactivation, 163, 138
at low temperature, role of transition metal promoters, 162, 125

Fe- and Mn-promoted
n-butane isomerization, catalytic properties, 158, 311
n-butane isomerization, effect of Pt and H2, 161, 206
propane conversion, 159, 99

mechanical mixtures with Pt/Al2O3, catalytic activity, effects of prepa-
ration and activation treatments, 163, 18

metal-promoted, benzene reaction with pyridine, 158, 502
prepared by thermolysis of zirconium sulfate, acidity, FTIR study, 162,

268
propane conversion, 159, 99
Pt-promoted, cumene cracking, hydrogen effects, 161, 194
surface interactions with sulfate groups, HRTEM study, 161, 694

support of
iron oxide catalysts

1-butene dehydrogenation, 163, 195
preparation and characterization, 163, 186

Rh catalysts, CO2-reforming of methane, 164, 122
synthesis in molten salt mixtures, control of evolved gas and oxide tex-

ture, 162, 143
–TiO2

acid–base bifunctional catalysts, reactions of C6 hydrocarbons, mech-
anism, 164, 166

sulfated catalysts, characterization and catalytic properties, 160, 279
–V2O5 catalysts, characterization, 159, 170
Y2O3-stabilized, support of

Ag catalysts
electrochemical oxidation of methanol, 163, 95
ethylene epoxidation in presence of chlorine moderators, non-

Faradaic electrochemical modification, 160, 190
CuO catalysts, effect of oxygen vacancy of support

CO oxidation activity, 160, 171
CuO reduction, 160, 155

Rh catalysts, reforming of CH4 with CO2 to synthesis gas
reactivity and deactivation characteristics, effects of support and

metal crystallite size, 158, 51
steady-state tracing analysis, 158, 64

Zirconium phosphate
–tin, NH3 TPD measurements, selectivity improvement, 159, 249

Zirconium silicates
crystalline microporous catalysts with MEL structure, synthesis, 163,

501
Zirconium sulfate

thermolysis, sulfated ZrO2 prepared by, acidity, FTIR study, 162, 268


