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over Pd catalyst16, 455
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tanosilicate with MWW structureg14, 317
formation over photocatalytic TiPparticles, effect of Cu ion®19, 214
liquid-phase oxidation reactions catalyzed by nanometric monodispersed
TiO, particles on mesoporous siliczl7, 343
transition metal anion-exchanged layered double hydroxide stability to-
ward,216, 288

Hydrogen transfer

role in selective catalytic reduction on vanadium oxide catalysts, density
functional theory study213, 115

Hydroiodic acid
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alysts,217, 240
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nation method220, 254
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Ru/SiG, nanoparticles?13, 47
maleic acid derivatives218, 419
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lysts, kinetics and modelin@13, 7
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214,1
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relations,217, 160
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Hydrothermal deactivation
Co/SiO, catalysts in Fischer—Tropsch synthe&iy, 127
Hydrothermal stability
CuAPSO-34 microporous catalysts fop® decomposition, comparison
with CuZSM-5,217, 100
Hydrothermal synthesis
Cr-MCM-41 prepared by, characterization and catalytic proper2a3,
347
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Hydrotreating catalysts
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Ru-hydroxyapatite catalyst for mild racemization of alcoh?i®, 417
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catalysts218, 315
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nisms,219, 41
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Impregnation
reductant—impregnation, Ni—B/SBA-15 catalyst prepared by, selective
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successive, PtSpfAloO3 catalysts prepared by, effect of La doping,

219, 63

supported catalyst synthesis using aqueous chelated metal complexes,
216, 257

vapor-phase, Pt/KL catalysts prepared by, aromatizatiom-oftane,
218,1

wet and wetness methods, Fe-doped silica preparation by, effects on
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Indene
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chiral Mn(lll) salen complexe<19, 1
Indenic compounds
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form spectroscopy; Fourier transform infrared spectroscopy
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effects of dissolved gases on cinchonidine adsorption onto Pt from solu-
tion, in situ study219, 404
ITQ-2 acidity, 214, 191
Ni chemical state role in structure—activity relations for Ni-containing
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NO reduction with ethanol on Pd—Mo/#03 catalysts 220, 358
tungstophosphoric acid stabilit17, 292
vinyl ether interactions with acid-modified silica-based cataB&, 425
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adsorption on basic zeolite2]6, 396
effects on oxidative dehydrogenation of butane over nanocrystalline
MgO, Al,O3, and VQ/MgO catalysts218, 438
lon exchange
effect on catalytic properties of Ba-Y,FAU in plasma-assisted, &duc-
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lonic liquid
imidazolium zinc tetrahalide, catalysis of G@oupling to ethylene oxide
or propylene oxide220, 44
palladium complex catalyst system mediated by, oxidative carbonylation
of amines 219, 372
supported ionic liquid-phase Rh catalysts, continuous fixed-bed gas-
phase hydroformylatior219, 452
Iridium complexes
promoted catalysts, hydroformylation of 1-hexep&5, 326
Iron
binuclear complexes in over-exchanged Fe/ZSM5, reactivity, in situ
XAFS study
heat treatment in He and,0215, 279
selective catalytic reduction of NO with isobuta248, 163
centers in Fe-ZSM-5-based catalysts, structure and reactivity, role of Al,
statistically based IR studg15, 264
evolution
in direct NbO decomposition over steam-activated FeMFI zeolites,
214,33
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vapor deposition of Feg) Fe,213, 251
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Fe(lll), single-site, on SBA-158216, 265
Fe-based acid sites in H-ZSM-5, activity fiothexane cracking, quanti-
tation, 218, 155
FeCo alloys supported by carbon, Ba-promoted, catalysis of iii-
thesis,214, 327
Fe-W-Mn/SiQ catalysts, oxidative coupling of methane, role of surface
WOy, tetrahedron220, 47
Fischer—Tropsch synthesis catalysts, effect of activation method, SSITKA
study at site level213, 204
H-ZSM-5 with low content of, active sites for formation of surface oxy-
gen by NO decomposition219, 273
isolated sites in Fe-zealites, identification by UV resonance Raman spec-
troscopy,216, 203
Pt—Fe alloy catalyst, (111) surface, adsorption of unsaturated aldehydes,
density functional theon217, 354
SiO, doped with, physicochemical and catalytic properties, effect of
preparation and pretreatment methd?i, 146
SiOy»-supported catalysts, decomposition of acetylene in fluidized bed
reactor, carbon nanotubes and nanofibers prepared by, characteriza-
tion, 215, 305
zeolites containing, surface chemistry of nitrous oxide decomposition,
219, 456
Iron(lll) chloride
chemical vapor deposition, over-exchanged Fe/ZSM-5 obtained by, evo-
lution of Fe species during synthesis 213, 251
Iron(lll) oxide
SiOy-supported catalysts, synthesis by impregnation and drying using
aqueous chelated metal complexek, 257
Iron phosphate
MCM-41-supported catalyst for partial oxidation of methane to oxy-
genates with oxygen and nitrous oxi@dy7, 457
Isobutane
alkylation
with n-butene over liquid and solid acid catalys246, 313
with 2-butene over zeolites, deactivation pathway22@, 192
conversion over H-mordenite agdzeolite, kinetics218, 88
dehydrogenation
over Cr catalysts supported onx83 and ZrGy/Al»03, 220, 309
over Cr(lll) supported on aluminum nitride-surfaced alumRig, 281
selective catalytic reduction of NO over over-exchanged Fe/ZSM5, reac-
tivity of binuclear Fe complexes in, in situ XAFS stu@i8, 163
selective oxidation to methacrolein, antimony-rich catalysts for, combi-
natorial screening and conventional testi2gg, 136
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Isobutene
oxidative dehydrodimerization and aromatization op@§—SnQ, ki-
netics,214, 284
Isobutyric acid
oxidative dehydrogenation by ammonium and cesium 1-vanado-11-
molybdophosphate and ammonium 12-molybdosilicate catalysts
220,172
a-lsocinchonine
Pt/Al, O3 modified by, enantioselective hydrogenation of ethyl pyruvate
in acetic acid220, 207
B-Isocinchonine
Pt/Al,O3 modified by, enantioselective hydrogenation of ethyl pyruvate
in acetic acid220, 207
Isocyanates
role in selective catalytic reduction of Ny ethanol over Ag/AlO3
catalysts, in situ FTIR studg17, 47
Isokinetic relationship
in H/D exchange of cyclopentane over supported Pt catalg$8,134
Isomerization
alkanes, classical kinetic216, 89
n-butane
over aluminum-promoted tungstated zircorsia5, 45
over sulfated zirconia
active sites218, 258
effect of mechanical stres217, 487
mechanism3C MAS NMR and ex situ GC-MS studg20, 233
surface deposits formed in, in situ UV-vis diffuse reflectance spec-
troscopic study?18, 365
1-butene
over basic X zeolite216, 396
to isobutene over zeolites IM-5 and NU-&85, 151
over TiO,—SiO, materials 220, 240
n-decane over PMCM-41/MgAP®@-composite catalyst217, 388
dimethylnaphthalene isomers, shape-selective zeolite catalysts for, a pri-
ori selection 217, 298
hydrocarbons on metallic surfaces, electronic conditions2fiet, 336
n-pentane
over solid acid catalysts, heteropolyacid, sulfated zirconia, and mor-
denite: dependence on hydrogen and Pt addi2@, 97
over sulfated zirconia, surface deposits formed in, in situ UV-vis dif-
fuse reflectance spectroscopic stu2iyg, 365
tungstated zirconia catalysts for, structure and prope2i;,353
2-pentene on H-ZSM-22, DFT stud14, 67
«a-pinene over sulfated zirconia catalysts, reactivity, correlation with cat-
alyst structure215, 57
over solid base catalysts: synthesis of fine chemi@4ls, 406
Isopropanol see Isopropyl alcohol
Isopropyl alcohol
decomposition over iron-doped silica, effect of preparation and pretreat-
ment methods219, 146
dehydrogenation over Cu catalys?46, 362
elimination reaction over MgAlOy catalysts, effect of catalyst chemical
composition,215, 220
isopropylation of naphthalene over USY catalyst in high-pressure fixed-
bed flow reactor220, 265
Isopropylation
naphthalene by isopropyl alcohol over USY catalyst in high-pressure
fixed-bed flow reactor220, 265
Isopropylnaphthalene
disproportionation on zeolite catalys220, 13
Isotope exchange
hydrogen—deuteriunmsee Hydrogen—deuterium exchange
Isotope tracer studies
active sites on sulfated zirconia fotbutane isomerizatiorg18, 258
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sulfidation state and hydrodesulfurization mechanism on Ru—&8AI
catalysts217, 59

' Keggin unit

role in reactivity of substrate-versatile catalyst for selective oxidation of
light alkanes 218, 42

Kinetics

ammonia synthesis over Ru(0001) surface, density functional calcula-
tions, 220, 273

anisole benzoylation by benzoyl chloride over Cs-substituted dode-
catungstophosphoric acid on K-10 cl&g7, 88

carbazole hydrodenitrogenation over bulk molybdenum carfiti, 24

catalytic activity patterns based on theoretical chemical descrif@bés,
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classical, in catalytic reactiong16, 89

CO+0,/Pt reaction, oscillations on nm scale, simulatidb4, 121

effect of activation method on Fe Fischer-Tropsch synthesis catalysts:
SSITKA study at site leve13, 204

effects of b partial pressure on surface reactions during CO hydrogena-
tion on Ru-promoted Co/Sicatalysts213, 78

free radicals in catalytic oxidation of light alkan@46, 468

H/D exchange in cyclopentang]4, 153;219, 134

high-throughput transient, acceleration of catalyst developmeriy,
135

isobutane conversion over H-mordenite ghdeolite,218, 88

isopropanol dehydrogenation over Cu cataly21s, 362

low-temperature SCR of NO with NdHover MnG—CeQ catalyst,217,
434

methanol carbonylation to dimethyl carbonate ovei Xuzeolite cata-
lyst, 217, 396

methanol oxidation on supported Pd model catalysts, molecular beam
and TR-IRAS studie213, 176

nitric oxide dissociation on Pd and Rh surfaces, structure sensit{isy,
211

nitric oxide reduction by Clj over LgOs3/y-Al»,03 catalyst, effects of
CO, and H0, 214, 292

oxidation of gaseous lean trichloroethylene on Pd/alumina cataBjsts,
130

oxidative conversion of propane over Li-promoted MgO catalyis,
296

oxidative coupling of methane: upper bound on yi@th, 321

oxidative dehydrodimerization and aromatization of isobutene g@8+
SnOy, 214, 284

1-phenyl-1,2-propanedione hydrogenation over cinchonidine-modified
Pt/Al,O3 catalysts 213, 7

photocatalytic oxidation of acetone and ethanol over nanocrystalline
TiOp, 219, 219

pore mouth catalysis in hydroconversionrebctane on Pt-H-ZSM-22,
220, 399

reduction by CO of oxygen species strongly adsorbed on Fd#Atata-
lysts, 220, 3

selective CO oxidation in excessldver nanostructured GuCep 902y
catalyst,213, 135

temporal analysis of product216, 120

o-toluidine hydrodenitrogenation over fluorinated NiMoS/@k and Ni-
MOoS/ASA catalysts217, 284

water—gas shift reaction on Cu catalysts under realistic conditions for fuel
cell applications217, 233

Knight shift

silica-supported transition metal phosphide hydrodenitrogenation cata-
lysts, 219, 85

effects of K partial pressure on surface reactions during CO hydrogena- Knoevenagel condensation

tion on Ru-promoted Co/Sifcatalysts 213, 78

over solid base catalysts: synthesis of fine chemi@4ls, 406
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Knowledge extraction
from high-throughput experimentation, in catalyst desRii€, 98

La(Ba)Mn(In)O3 perovskite oxide
catalysis of direct decomposition of NO intNnd G, 220, 104
Lactonization

Mg—V-Al mesoporous mixed oxides prepared from layered double hy-
droxides, dehydrogenation of ethylbenzene to styrene under CO
flow, 218, 104

Rh/Al/Mg, stable catalyst for partial oxidation of methane, preparation
and characterizatiorg17, 245

Magnesium aluminum oxide

MgyAlOx catalysts for alcohol elimination reactions, performance of, ef-
fect of chemical compositior215, 220

selective phthalide—skeleton synthesis by intramolecular Tishchenko re- Magnesium dichloride

action over solid base catalys®l7, 117
Lanthanasee Lanthanum oxide
Lanthanum
effect on PtSn/-Al,03 catalysts prepared by successive impregnation
and controlled surface reactial9, 63
La—Cr perovskite catalysts, combustion of soot, role of suprafacial oxy-
gen,217, 367
Pd/Al, O3 catalysts stabilized by, combustion of methane, effect of dop-
ing with Ce, 215, 78
Lanthanum oxide
y-Al>0O3-supported catalyst, selective catalytic reduction of NO by, CH
kinetics, effects of C@ and H,0, 214, 292
mixed oxide catalysts with ceria
oxidation of carbon monoxid&19, 295
oxidation of methane219, 286
surface segregation and solid state stucd&s, 305
Laser ablation inductively coupled plasma mass spectrometry
Mn distribution in polystyrene beads prepared by copolymerization with
cross-linking dendritic saleng15, 87
Layered double hydroxides

Mg-V-Al mesoporous mixed oxides prepared from, dehydrogenation of

ethylbenzene to styrene under £fbw, 218, 104

transition metal anion-exchanged, as bioinspired model of vanadium bro-

moperoxidase?16, 288
Lead
underpotentially deposited on Au(111), electrocatalytic reduction of
dioxygen, analysis by active site blocking strate2fs, 17
Lewis acid catalysts
electrophilic aromatic substitution, DFT stu@g0, 333
Sn(lV) centers grafted onto MCM-41, Baeyer-Villiger oxidation with
H50o, 219, 242

solid, water-resistant, Meerwein—Ponndorf-Verley and Oppenauer reac-

tions, 215, 294
TiO»—SiO, materials, propertie®20, 240
Lewis acid sites

on active sulfated alumina catalysts obtained by hydrothermal treatment,

220, 317
aluminum-promoted tungstated zirconia in isomerizatiomndfutane,
215,45
in zeolites, analysis: DFT study of electrophilic aromatic substitution,
220, 333
Lithium
Li-W-Mn/SiO, catalysts, oxidative coupling of methane, role of surface
WO, tetrahedron220, 47
MgO catalysts promoted with, oxidative conversion of propane
active site characterization and hydrocarbon activaif, 307
kinetics and mechanisr218, 296
L-Lysine

activators based on, for bis(phenoxy-imine) titanium complexes, cataly-
sis of olefin polymerization215, 171

Magnesium oxide

catalysis of heterogeneous synthesis of flavanone, effects of solvents,
214,136
Li-promoted catalysts, oxidative conversion of propane
active site characterization and hydrocarbon activa@dg, 307
kinetics and mechanisr218, 296
nanocrystalline catalysts, oxidative dehydrogenation of butane in pres-
ence of iodine218, 438
support of
MoOxy catalysts, selective oxidation of dimethyl ether to formaldehyde,
structure and support effec&l7, 222
Pd-Ni catalysts, methane decomposition into hydrogen and carbon
nanofibers220, 468
Rh catalysts, C@reforming of propane216, 377
[RugC] clusters, structure kinetic216, 165
Oy nanocrystalline catalysts, oxidative dehydrogenation of butane in
presence of iodine218, 438

Magnetism

Co/SiO, catalysts 220, 146

Maleic acid

derivatives of, hydrogenation and hydrogenoly2ik3, 419

Manganese

distribution in polystyrene beads prepared by copolymerization with
cross-linking dendritic saleng15, 87

M-W-Mn/SiG, catalysts, oxidative coupling of methane, role of surface
WOy, tetrahedron220, 47

promotion of Co/SBA-15 catalysts, effects on Fischer—Tropsch synthesis
of hydrocarbons220, 486

Manganese oxide

H-ZSM-5-supported catalysts, deep oxidation of dichloromethane and
trichloroethylene at low temperatur2l8, 148

MnOx—CeQ, catalyst, low-temperature SCR of NO with NHkinetics,
217,434

support of Cu catalysts prepared via spinel-type oxide, water—gas shift
reaction for reformed fuel215, 271

Manganese(lll) salen complexes

chiral catalysts, enantioselective epoxidation of nonfunctionalized al-
kenes with urea—p10, adduct as oxidan219, 1

Mass spectrometry

ESI-MS, «- and g-isocinchonine-modified Pt/AD3 in enantioselective
hydrogenation of ethyl pyruvate in acetic ackp, 207

MALDI-TOF-MS of zeolites deactivated in isobutane/butene alkylation,
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Mn distribution in polystyrene beads prepared by copolymerization with
cross-linking dendritic saleng15, 87

redox-combined synthesis of L-pipecolinic acid from, by suspended Mass-transport effects

TiO, particles, effect of noble metal loadingl7, 152
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Magnesiasee Magnesium oxide
Magnesium
Mg-Al layered double hydroxides containing Ni, catalysts derived from,
dry reforming of methane ove213, 191

partial oxidation of methane over Ru nanopartic%), 74

Matrix-assisted laser desorption ionization time-of-flight mass spectrome-

try
zeolites deactivated in isobutane/butene alkylat&2®, 192

MCM-22

comparison to ITQ-2, IR studg14, 191
isopropylation of naphthalene by isopropyl alcohol in high-pressure
fixed-bed flow reactor220, 265
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selectivity for cyclopentanol formation in liquid-phase cyclopentene hy- support-induced compensation effects in H/D exchange of cyclopentane,
dration,213, 272 219,134
Ti-modified, support of Pd catalysts, propylene epoxidation byu@h- Metathesis
out hydrogen in methanol solver20, 513 propene on monomeric Mo centers of molybdena—alumina catalysts, the-
MCM-41 oretical study220, 23
chiral catalysts confined in pores of Methacrolein
catalysis 217, 275 conversion to methacrylic acid over gBlH4)yHzPMo12040 and related
synthesis217, 264 heteropolyacids, in situ structural stu@t3, 235
Cr-MCM-41, prepared by direct hydrothermal synthesis and template-ion Methacrylic acid
exchange, characterization and catalytic properfig8, 347 formation by methacrolein conversion overQsH4)yHzPMo;12040 and
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Lewis acidic Sn(lV) centers grafted onto, catalysis of Baeyer-Villiger Methane
oxidation with HO», 219, 242 combustion
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racking ofn-decane?217, 388 457
Si-MCM-41, support of Pt catalysts, selective catalytic reduction of NO over Ce-doped Pd catalys&l5, 78
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iron phosphate catalyst for partial oxidation of methane to oxygenates  decomposition
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nickel oxide catalysts, synthesis by impregnation and drying using over Ni/SiQ, catalysts217, 79
aqueous chelated metal complexeks, 257 over supported Pd-Ni catalys220, 468
Pt catalysts, selectivity in hydrocracking reactions, parameters control- over supported Ni catalysts, structural changes of Ni species during,
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Ru-promoted Co catalysts, surface reaction parameters during CO hy-  dehydroaromatization on Mo/HZSM-5 catalyst, promotional role of wa-
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reactive oxygen species i216, 461 double hydroxides213, 191
V-MCM-41, isolated V sites in, identification by UV resonance Raman  equilibrium dissociative adsorption on Ni-YSZ cermet catalysts, carbon
spectroscopy?16, 203 adspecies formed during, nature and binding strergjth, 324
Mechanical stress interaction with \bOs, electronic theory216, 416
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Meerwein—Ponndorf-Verley reduction oxidative coupling
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catalysis by tin-beta zeolit@15, 294 47
Membrane reactors upper bound on yield fo218, 321
catalytic activity for methane combustion, effects of permeation regime,  partial oxidation
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dense ion-conducting catalytic membranes for, developn2éfit,135 with O, over Cr-MCM-41 prepared by direct hydrothermal synthesis
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Mesitylene to oxygenates with oxygen and nitrous oxide, MCM-41-supported iron
solvent effects on heterogeneous synthesis of flavanone over 8140, phosphate catalysts f&17, 457
136 over Ru nanoparticles, relevance of catalyst morphology and oxidation
Metal chelates state,220, 74
aqueous, impregnation with, for synthesis of supported catalg6s, stable Rh catalyst for, preparation and characterizagdi, 245
257 reduction of NO, Gd—Pd sol—gel catalyst deactivation by, $10ring,
Metal clusters surface species in, spectroscopic stiiy, 1
electron microscopic imagin@16, 144 selective catalytic reduction of NO
model catalyst working surface, imagirzi6, 213 with In-ZSM-5 system, role of catalyst structui4, 100
Metal oxides over LgO3/y-Al,03 catalyst, effects of C@and H0, 214, 292
surface chemistry and catalysis on well-defined surfaces: nanoscale de- selective catalytic reduction of NO
sign bases for single-site heterogeneous catalg$6s,236 over Co-H-MFI and Co-H-FER zeolites, characterization and catalytic
Metal particles activity, 214, 179
shapes and internal and surface structures, electron microscopic analysis,  over CoZSM5 and PtCoZSM5: nature of Co species in zedlit@,
216, 144 186
Metal single crystals Methanol
model catalyst working surface, imagirz2i6, 213 alkylation of toluene over basic X zeolite216, 396
Metal-support interactions aqueous-phase reforming over P8k catalysts 215, 344
correlation with kinetics of neopentane hydrogenoly2is§, 178 carbonylation to dimethyl carbonate overQuzeolite catalyst, kinetics,
double-layer approach t@16, 487 217,396
effects of oxygen-containing surface groups on hydrogenation of cin-  conversion to hydrocarbons over zeolite H-MFI, coke formation in, UV
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dehydrogenation, model catalysts for, preparation and characterization, Microcalorimetry

216, 223
oxidation
on iron-doped silica, effect of preparation and pretreatment methods,
219, 146
on supported Pd model catalysts, kinetics, molecular beam and TR-
IRAS studies213, 176
on tantalum oxide-supported metal oxide cataly213, 468
photocatalytic reforming on Pd/Tigat metal-support interface17,
427
production of hydrogen over Cu/ZnO catalysts promoted by,Zafd
Al,03, 219, 389
as solvent for epoxidation of propylene by @ithout hydrogen over
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synthesis
catalysts for, CO vibrational frequencies on, DFT sti2ig, 63
over Cu/AbOg3 catalysts, impact of catalyst interaction with hydrogen,
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Cu/ZnO/AbL O3 catalysts for, preparation by flame combustion synthe-
sis, 218, 67
over Cu/ZnO catalysts under high pressure, high-throughput screen-
ing, 216, 110
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formation by anisole benzoylation by benzoyl chloride, Cs-substituted
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enantioselective hydrogenation over Pd/Ji€atalysts, reaction mecha-
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2-Methoxynaphthalene
shape-selective acylation over polymorph C of Bétt, 406
2-Methoxypropene
interactions with acid-modified silica-based catalyst, ATR-IR spectro-
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benzene over Lewis acid catalysts, DFT stu2#), 333
N,N-Methylation
selective, aniline over cocrystallized zeolites RHO and X and over Linde
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formation by partial oxidation of methane on metallic Pd-containing cat-
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photocatalytic degradation on Au/Tjhin film catalysts 220, 127
2-Methylpentane
cracking over fluidized cracking catalyst, study in temporal analysis of
product reactor216, 135
3-Methylpentane
cracking over fluidized cracking catalyst, study in temporal analysis of
product reactor216, 135
reactions on H-mordenite at moderate temperatures in liquid and gas
phases, effect of cyclic hydrocarbor249, 186
4-Methylpentan-2-ol
decomposition over active sulfated alumina catalysts obtained by hy-
drothermal treatmeng20, 317
Methyl phenyl diazoacetate
Si—H insertion reaction with dimethylphenylsilane over chiral catalysts
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Mg-Al layered double hydroxides
Ni-containing, catalysts derived from, dry reforming of methane over,
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Michael addition
titanosilicate activity for, under mild liquid-phase conditio@80, 326
Michael condensation
over solid base catalysts: synthesis of fine chemi@4l§, 406

carbon monoxide adsorption on Rh and Rh-Te catal@4#%,209
ZnO effects on differential heat of adsorption of CO on Cu catalg23,
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Microcystins

surface interaction and photocatalytic destruction onyTE23, 109

Microkinetic model

ethylene epoxidation on Ag catalysts, construction from DFT calcula-
tions and surface science studi2$4, 200
hydrogen interaction with Cu/AD3 catalysts215, 188

Microstructure

bimodal mesoporous titania, effects of acidic and basic hydrolysis cata-
lysts, 217, 69

Microwave heating

oligomerization of methane using Raney nickel catalg$8, 201

Molecular beam studies

kinetics of methanol oxidation on supported Pd model cata®is, 176

Molecular competition

in high-pressure liquid phase hydroconversion of heptane/nonane mix-
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Molecular orbitals

carbon-supported Pd catalys?44, 53

Molecular sieves

isolated transition metal ions/oxides in, identification by UV resonance
Raman spectroscop#16, 203
shape selectivity, implications for catalyst development for petroleum
and petrochemical industrie®]6, 32
titanosilicate
for carbon—carbon bond formation reactio20, 326
catalysis of epoxidation reactions, reactive oxygen speci@i 461
reactive oxo-titanium species in, EPR studies and structure—activity
correlations 217, 160
ZSM-22, pore mouth physisorption of alkanes, enthalpies and entropies
of, estimation by additivity metho@18, 135

Molten salt

supported catalysts for S@xidation, molecular structur@15, 139

Molybdacyclobutane

in mechanism of propene metathesis on monomeric Mo centers of
molybdena—alumina catalysts, theoretical st@2g, 23

Molybdenum

CoMo/Al,03 model sulfide catalysts for hydrodesulfurization, effects of
catalyst preparation techniqued7, 12
CoMo/Al,03-SiO, sulfided catalyst, hydrodesulfurization of 4,6-dieth-
yldibenzothiophene, inhibiting effects 219, 442
CoMo hydrotreating catalysts, supported
sulfur tolerance?15, 353
synthesis by impregnation and drying using aqueous chelated metal
complexes216, 257
dimer on TiQ(110) surfaces, polarization-dependent total-reflection flu-
orescence XAFS16, 165
heterogeneous catalysts, operando studies and in situ characterization,
216, 155
HZSM-5-supported catalysts, dehydroaromatization of methane
under nonoxidative condition216, 386
promotional role of water added to methane fe2s), 57
isolated species on AD3, identification by UV resonance Raman spec-
troscopy,216, 203
monomeric Mo centers of molybdena—alumina catalysts, propene meta-
thesis on, theoretical stud3?0, 23
Mo-V-Sb catalysts for selective oxidation, combinatorial screening and
conventional testing220, 136
NiMo
fluorinated and sulfided catalysts supported op0% or ASA, hydro-
denitrogenation ob-toluidine, kinetics 217, 284
hydrotreating catalysts on various supports, sulfur tolera2i®,353



548

interaction with alumina and silica—alumina supports, MAS NMR,
TPR, and TEM studie®15, 7
Pd—Mo/AbOg3 catalysts, reduction of NO with ethan@R0, 358
Molybdenum carbide
bulk catalysts, hydrodenitrogenation of carbazole, kinefit8, 24
Molybdenum hexacarbonyl

Journal of Catalysis 220 (2003) 527-566

Mustard gas

simulant 2-chloro ethyl sulfide, photocatalytic gas-phase destruction of,
220,414

YZ-supported catalysts, intermediates during temperature-programmed Nafion resin

decarbonylation216, 165
Molybdenum oxide
BioM03012(010) surface, morphological evolution in airo8 at-
mospheres?13, 151
Mo-V-Sb-Nb oxides for selective propane oxidation to acrylic acid, bulk
structure and catalytic propertie&l5, 108
supported Mo@), selective oxidation of dimethyl ether to formaldehyde,
structure and support effec&l7, 222
Molybdenum phosphide
y-Al,03-supported hydroprocessing catalysts, synthesis, activity, and
active sites218, 78

SiOy-supported hydrodenitrogenation catalysts, synthesis and character-

ization, 219, 85
Molybdenum sulfide
B-zeolite-supported catalysts of varying acidities, hydrogenation proper-
ties, 220, 433
Molybdenum trioxide

molybdena—alumina catalysts, propene metathesis on monomeric Mo

centers of, theoretical stud®20, 23

tantalum oxide-supported catalysts, synthesis, Raman spectroscopy, and

methanol oxidation217, 468
Molybdenum vanadium tungsten mixed oxide
single-phase nanocrystalline catalyst of g4 type, synthesis and
structure 215, 177
Molybdophosphoric acid
niobium-exchanged pyridine salt, selective oxidation of light alkanes
catalyst characterizatio218, 54
reactivity, 218, 42
Molybdovanadophosphoric acid
niobium-exchanged pyridine salt, selective oxidation of light alkanes
catalyst characterizatio218, 54
reactivity, 218, 42
Monte Carlo simulation
effect of oxide formation on bistability in CO oxidation on Pt catalysts,
220, 478
kinetic, in active site analysis and desi@if, 73
kinetic oscillations in CO+@/Pt reaction on nm scal@l4, 121
Montmorillonite

metal cation-exchanged catalysts, protection of aromatic aldehydes with

Ac>0, 218, 227
Mordenite

channel structures and acid properties, effects in liquid-phese
butylation of phenol218, 249

cracking of thiophenic derivatives, periodic DFT stugys, 20

Ga/HMOR synthesized by chemical vapor deposition of trimethylgal-
lium, characterization219, 352

H-mordenite

isobutane conversion kinetica]8, 88

in silica, nanocomposite catalysts, synthesis of 7-hydroxycoumarins,
218,315

Nanocatalysts

Al,0g3, oxidative dehydrogenation of butane in presence of iodi8,
438

Au/TiO5, thin films for degradation of azo dyes, characterization and pho-
tocatalytic activity,220, 127

ceria/zirconia prepared by flame-spray synthesis, structural properties
and dynamic oxygen exchange capa@gQ, 35

Cup 1Cep 902y, selective CO oxidation, kineticg13, 135

Cu/ZnO/AbL O3 catalysts for methanol synthesis, flame combustion syn-
thesis,218, 67

electron microscopy16, 144

MgO, oxidative dehydrogenation of butane in presence of iodi8,
438

MoVW single-phase mixed-oxide catalyst of M©q4 type, synthesis
and structure?15, 177

for NOy storage—reduction andJ® decomposition216, 443

Pd in hydrotalcite, as mild and highly selective catalysts for alkyne semi-
hydrogenation220, 372

Pt, truncated octahedral particles supported on alumina, hydrogenation
of propene214, 1

Ru, morphology and oxidation state, relevance in partial oxidation of
methane220, 74

Ru/SiG,, comparison to Ru(ll) single sites immobilized on Sid hy-
drogenation of hetero- and polyaromati2$3, 47

TiO,, photocatalytic activity

effects of surface propertie219, 107
oxidation of acetone and ethanol, dynamic phenomena dugity,

219

TiOo monodispersed particles on mesoporous silica, synthesis, charac-
terization, and liquid-phase oxidation activil7, 343

VOx/MgO, oxidative dehydrogenation of butane in presence of iodine,
218, 438

zeolites, potential 0216, 298

Nanocomposite catalysts

Nafion resin/silica, synthesis of 7-hydroxycoumari2g, 315

Nanofabrication

Pt/alumina and Pt/ceria catalysts by colloidal lithografiti, 94

Nanofibers

formation by methane decomposition
over Ni/SiG, catalysts217, 79
over supported Pd—Ni catalys220, 468
preparation, characterization, and applicatid@is, 333
prepared by catalytic decomposition of acetylene in fluidized bed reactor,
characterization215, 305
support of Ru catalysts, hydrogenation of cinnamaldehyde, effects of
oxygen-containing surface group4, 78

isopropylation of naphthalene by isopropyl alcohol in high-pressure Nanotubes

fixed-bed flow reactor220, 265
isopropylnaphthalene disproportionatic@20, 13

reactions of hexane isomers at moderate temperatures in liquid and gas
Naphthalene

phases, effect of cyclic hydrocarbor2d9, 186
n-pentane isomerization, dependence on hydrogen and Pt ad@iti@n,
97
Mossbauer spectroscopy
Pd-Sn/A)O3 catalysts from colloidal oxide synthesl8, 280

preparation, characterization, and applicatid@is, 333
prepared by catalytic decomposition of acetylene in fluidized bed reactor,
characterization215, 305

alkylation to 2,6-dimethylnaphthalene, shape-selective zeolite catalysts
for, a priori selection217, 298

isopropylation by isopropyl alcohol over USY catalyst in high-pressure
fixed-bed flow reactor220, 265



Journal of Catalysis 220 (2003) 527-566

NASICON
Pt films deposited on, selective catalytic reduction of NO by propene,
NEMCA in, 217, 203
Natural gas
catalysis related to, present status and future trezids 47
Near-edge X-ray absorption fine structure
zinc glutarate surface properties and reactivity with)G®d propylene
oxide, 218, 386
Negative differential resistance
in tunneling spectra of nanoscale oxide clust2ts, 236
Neopentane
hydrogenolysis, compensation relation in, analysis with in situ X-ray ab-
sorption spectroscop16, 178
Neutron diffraction
Rh/Al/Mg catalyst for partial oxidation of methar2l7, 245
Nickel
Al,O3-supported catalysts, methane decomposition and gasification of
deposited carbon with CQstructural changes of Ni species during,
219,176
complex with 1,2-diiminophosphorane, immobilized inn-butyl-3-
methylimidazolium organochloroaluminate, biphasic oligomeriza-
tion of ethylene219, 59
CoNiAl ternary hydrotalcites, phenol hydroxylation, synergistic effect in,
220,161
Mg-Al layered double hydroxides with, catalysts derived from, dry re-
forming of methane oveg13, 191
Ni2*, in framework of high-silica zeolites with broad range of Si/Al ra-
tios, localization by low-temperaturesHidsorption 216, 192
Ni(100) surface, initial steps in thiophene desulfurization on, DFT study,
214,234
NiAI(110), Al,O3 grown on, support of Pd catalysts, kinetics of
methanol oxidation on, molecular beam and TR-IRAS studi#3,
176
NiMo
fluorinated and sulfided catalysts supported opQ% or ASA, hydro-
denitrogenation ob-toluidine, kinetics 217, 284
hydrotreating catalysts on various supports, sulfur tolera2it,353
interaction with alumina and silica—alumina supports, MAS NMR,
TPR, and TEM studie®15, 7
Ni-W-Mn/SiO, catalysts, oxidative coupling of methane, role of surface
WOy, tetrahedron220, 47
NiW/SiO»—Al,03 sulfided catalysts, hydrocracking ofdecane, mech-
anisms 218, 427
NiW/Zr-doped mesoporous silica catalysts, hydrogenation and ring open-
ing of tetralin, effects of preparation method and sulfur poisoning,
220, 457
Ni-YSZ cermet catalysts, equilibrium dissociative adsorption of4CH
carbon adspecies formed during, nature and binding streggjith,
324
Pd-Ni, supported catalysts, methane decomposition into hydrogen and
carbon nanofiber220, 468
promotion of SBA-15 with high loading of short WSlabs,213, 163
Raney nickel catalyst, oligomerization of methane via microwave heat-
ing, 218, 201
SiOy-supported catalysts
methane decomposition and gasification of deposited carbon with
COp, structural changes of Ni species duri29, 176
methane decomposition into hydrogen and carbon nanofibér,79
steam-reforming catalysts, sintering 217, 417
TiO,-supported catalysts, methane decomposition and gasification of de-
posited carbon with Cg structural changes of Ni species during,
219,176
zeolites containing, structure—activity relations during NO reduction
influence of acid site218, 348
role of Ni chemical state?18, 375

549

Nickel boride
SBA-15-supported catalyst prepared by reductant—impregnation method,
selective hydrogenation of 2-ethylanthraquino?29, 254
Nickel(x-diimine)
catalyst for olefin polymerization, XAS stud314, 165
Nickel molybdenum phosphide
SiOy-supported hydrodenitrogenation catalysts, synthesis and character-
ization, 219, 85
Nickel oxide
MCM-41-supported catalysts, synthesis by impregnation and drying us-
ing aqueous chelated metal complexzks, 257
Nickel phosphide
SiOy-supported catalysts, hydrodesulfurization of thioph&ié, 208
Nicotinic acid
formation by vapor-phase oxidation of 3-picoline over @ryPxOg4
crystalline catalysts218, 32
Niobium
molybdo(vanado)phosphoric acid exchanged with, selective oxidation of
light alkanes
catalyst characterizatio218, 54
reactivity, 218, 42
Niobium oxide
Mo—V-Sb-Nb oxides for selective propane oxidation to acrylic acid, bulk
structure and catalytic propertie&l5, 108
Niobium pentoxide
tantalum oxide-supported catalysts, synthesis, Raman spectroscopy, and
methanol oxidation217, 468
Nitrate
reduction with water over Pd- and Pt-based catalysts, effect of Cu, Ag, or
Au addition, 220, 182
Nitration
zeolite BEA suitability apara-selective catalyst for, factors determining,
219, 231
Nitric acid
effects on photocatalytic activity and microstructures of bimodal meso-
porous titania217, 69
Nitric oxide
adsorption
on cobalt—ferrierite, effect of local framework heterogened, 117
on promoted Agt-Al,O3 catalysts 217, 442
decomposition
assisted, by hydrocarbon in excess of dioxygen, classical kin21i6s,
89
over Cu-ZSM-5 zeolite, operando optical fiber UV-vis spectroscopic
study, 220, 500
direct decomposition
effects of surface structure of supported Pd catali8, 405
into No and @ over La(Ba)Mn(In)Q perovskite oxide220, 104
dissociation on Pd and Rh surfaces, structure sensit®ig;, 211
effect on CO oxidation over CuO/CeZi@atalysts214, 261
elimination reaction over PdCr/AD3 and PdCr/(Ce,Zr)@Al,O3 cata-
lysts, 214, 220
reduction
by ethanol on Pd—Mo/AlO3 catalysts 220, 358
by methane, Gd-Pd sol-gel catalyst deactivation by 8@ing, sur-
face species in, spectroscopic stu2fy7, 1
selective catalytic reduction
by ammonia
low-temperature reaction over MRECeQ catalyst, kinetics217,
434
over vanadium oxide catalysts, mechanistic aspects of, density func-
tional theory study?213, 115
over VLbO5/AC catalysts at low temperatures, formation and reaction
of ammonium sulfate salts duringl4, 213
over V,05-TiO>—Si0O, mesoporous catalyst®17, 172
in excess Q over Pt/Si-MCM-41 catalyst, mechanisg13, 241



550

by isobutane over over-exchanged Fe/ZSMS5, reactivity of binuclear Fe
complexes in, in situ XAFS stud®18, 163
by methane
with In-ZSM-5 system, role of catalyst structu2i4, 100
over LgO3/y-Al,03 catalyst, effects of C®and H 0O, 214, 292
over Ni-containing zeolites, structure—activity relations
influence of acid site€218, 348
role of Ni chemical state218, 375
by octane over Ag/AIO3 catalyst in oxygen-rich exhaust gasg$9,
25
by propane and propene overjRiAl ,O3 catalysts, effect of Na addi-
tion, 219, 247
by propene on Pt films deposited on NASICON, non-Faradaic electro-
chemical maodification of catalytic activity ir217, 203
Nitrobenzene
solvent effects on heterogeneous synthesis of flavanone over 2140,
136
Nitrogen
dissolved, effects on adsorption of cinchonidine from solution onto Pt, in
situ IR study,219, 404
formation by direct decomposition of NO over over La(Ba)Mn(lg)O
perovskite oxide220, 104
Nitrogen monoxidesee Nitric oxide
Nitrogen oxides

adsorption and surface reaction on commercial storage—reduction cata-

lyst, 214, 308
decomposition and selective catalytic reduction over transition metal ion
zeolites,216, 324
in diesel exhausts, abatement: adsorption on Co,Ba,KfGeialysts,
220, 424
nonthermal plasma-assisted reduction over Ba-Y,FAU, effect of catalyst
preparation220, 291
selective catalytic reduction
by ammonia over zeolite H-ZSM-5, effect of transient Nsupply,
218, 354
by ethanol on Ag/AJO3 catalysts, in situ FTIR study: role of iso-
cyanate specie®l7, 47
in lean-burn engine exhausts, by coupling catalysis to electrochem-
istry, 217, 203
by methane
over Co-H-MFI and Co-H-FER zeolites, characterization and cat-
alytic activity, 214, 179
over CoZSM5 and PtCoZSM5: nature of Co species in zedlité,
186
NO adsorption in, on Co—ferrierite, effect of local framework hetero-
geneity,219, 117
by propylene
under lean conditions in presence of water, active silver species in,
217,310
over Pt-beta catalysts, structure sensitivaig, 111
storage catalysts for, deactivation by sulfur, effects of exposure condi-
tions and noble meta17, 253
storage—reduction, nanostructured catalysts2fts, 443
4-Nitrophenol
photocatalytic degradation with polycrystalline Ti@mpregnated with
functionalized Cu(ll)—porphyrin or Cu(ll)—phthalocyanin@17,
334
2-Nitrotoluene
nitration with acetyl nitrate, zeolite BEA gsara-selective catalyst for,
219, 231
Nitrous oxide
conversion over FeMFI zeolites, active site structure sensitivit218,
234
decomposition
CuAPSO-34 microporous catalysts for, hydrothermal stability, com-
parison with CuZSM-5217, 100

Journal of Catalysis 220 (2003) 527-566

over Cu-ZSM-5 zeolite, operando optical fiber UV-vis spectroscopic
study, 220, 500
over Fe-containing zeolites, surface chemisig, 456
formation of surface oxygen on H-ZSM-5 with low Fe content, active
sites for,219, 273
nanostructured catalysts f@16, 443
direct decomposition over steam-activated FeMFI zeolR2&4, 33
hydroxylation of benzene to phenol, Fe-MFI catalysts for, activity and
deactivation 214, 169
oxidation of benzene to phenol over MFI zeolite, extraframework Fe—Al—
O species as active species2a), 260
and oxygen
partial oxidation of methane to oxygenates, MCM-41-supported iron
phosphate catalysts fd17, 457
selective oxidations with, transition metal zeolites 216, 298
reduction
by CoH,4 over Fe-ZSM-5: formation and nature of carbonaceous de-
posits and effects of ©addition,218, 220
by Ho and CO on supported Au catalys®9, 197
Nonane
mixed with heptane, high-pressure liquid phase hydroconversion on
Pt/H-Y zeolite catalyst220, 66
2-Nonenal
formation by aldol condensation of acetaldehyde and heptanal on
hydrotalcite-type catalyst&19, 167
Non-Faradaic electrochemical modification of catalytic activity
noble metal electrodes on yttria-stabilized zircoi2itg, 12
in selective catalytic reduction of NO by propene on Pt films deposited
on NASICON, 217, 203
Nuclear magnetic resonance
n-butane conversion on sulfated zircor220, 233
Ga/HZSM-5 and Ga/HMOR synthesized by chemical vapor deposition
of trimethylgallium, 219, 352
heterogenized HRh(CO)(PE) tethered to zeolite Y support by phos-
photungstic acid213, 73
Mo/HZSM-5 catalyst during dehydroaromatization of methane in pres-
ence of water220, 57
Ni chemical state role in structure—activity relations for Ni-containing
zeolites during NO reductior218, 375
NiMo interaction with alumina and silica—alumina suppoB&5, 7
pulsed field gradient, ammonia self-diffusivity dependence on loading in
H-ZSM-5,213, 321
shape selectivity studieg16, 32
silica-supported transition metal phosphide hydrodenitrogenation cata-
lysts, 219, 85
transition metal phosphide catalysts for advanced hydroproce4i6g,
343
zeolite beta optimized by steaming and acid leaching for acylation of
anisole with octanoic aci®18, 239
zinc glutarates prepared from zinc sourc%8, 209
Nucleation
spontaneouss zeolite synthesized in fluoride medium for asymmetric
hydrogenation219, 74

(0]
n-Octane
aromatization on Pt/KL catalyst prepared by vapor-phase impregnation,
218,1

cracking over zeolites IM-5 and NU-8815, 151

hydroconversion on Pt-H-ZSM-22, pore mouth catalysis in, kinetic mod-
eling, 220, 399

hydrocracking and hydroisomerization over Pt/HY zeolites, analysis with
reactors of different configuration18, 12

selective catalytic reduction of nitric oxide over Agis; catalyst in
oxygen-rich exhaust gase&l9, 25



Journal of Catalysis 220 (2003) 527-566 551

Octanoic acid
acylation of anisole over zeolite beta optimized by steaming and acid
leaching: structure—activity relatiog18, 239
1-Octene
epoxidation, Ti-supported amorphous silica catalysts for, synthesis of,
effect of solvent217, 195
4-Octyne
semihydrogenation over Pd nanoparticles in hydrotal2ize, 372
Oil refining
zeolite applications216, 298
Olefins
oxidation by @ under air pressure over g{OH)PQ; and CyO(PQOy)2
catalysts 218, 460
polymerization
with catalysts comprised of bis(phenoxy-imine) titanium complexes
and MgCh-based activator15, 171
nickel(x-diimine) catalyst for, XAS study214, 165
a-Olefins
linear, low-carbon, formation by ethylene oligomerization over salen-
type zirconium complexe®20, 392
Oligomerization
biphasic, ethylene with Ni—1,2-diiminophosphorane complexes immo-
bilized in 1n-butyl-3-methylimidazolium organochloroaluminate,
219,59
ethylene to low-carbon lineag-olefins by salen-type zirconium com-
plexes,220, 392
methane via microwave heating using Raney nickel cata®jist,201
ONIOM method

analysis of adsorption of ethylene, benzene, and ethylbenzene on fauja-

site zeolites219, 320
Operando studies
heterogeneous catalys2i6, 155
NO and NO decomposition over Cu-ZSM-5 zeoli220, 500
Oppenauer reactions
catalysis by tin-beta zeolit@15, 294
Optical purity
L-pipecolinic acid prepared from L-lysine by photocatalytic redox-
combined synthesis by suspended Jifarticles, effect of noble
metal loading217, 152
Organosulfonic acid
mesoporous silicas functionalized with, for esterification of fatty acid,
219, 329
Oxidation
acrolein, partial oxidation to acrylic acid over MoVW single-phase
nanocrystalline mixed-oxide catalyst of M@14 type, 215, 177
antimony-rich catalysts selective for, combinatorial screening and con-
ventional testing220, 136

aromatic air contaminants, photocatalysts for, pretreatment by halide

acids: rate alterations and thermodynamgis, 38
benzene
over Fe-ZSM-5, density functional theory stu@g0, 84
to phenol with NO over MFI zeolite, extraframework Fe—Al-O
species as active species 220, 260
butyl acetate, photocatalytic reaction in vapor phase orp TRYTIO,
and WGQ/TiOo, 215, 129
carbon monoxide
active sites for, elucidation and desigis, 73
on ceria—lanthana mixed oxide catalys$9, 295
over CuO/CeZrQ catalysts, effect of NOR14, 261
at low temperature, supported Au catalysts 246, 425
noncatalytic reaction and catalysis by Au/piQ19, 17
by Oy on supported Au catalyst&19, 197
on Pt(110), surface reactivity in, local manipulati@ig, 246
on P{Al,0O3 catalyst, surface elementary steps: kinetics of reduction
of strongly adsorbed oxygen species by @20, 3

on Pt/alumina and Pt/ceria catalysts prepared by colloidal lithography,
215,94
on Pt catalysts
bistability in, effect of oxide formatior220, 478
kinetic oscillations on nm scale, simulaticd2i4, 121
on PY/SIQ catalysts, effect of crystallite size, in situ FTIR, EXAFS,
and activity studies220, 382
catalysis by ammonium and cesium 1-vanado-11-molybdophosphate and
ammonium 12-molybdosilicat€20, 172
catalysis of, electronic theorg16, 416
CeO, support of Rh catalysts, by steam: reduced center characterization
by H, formation,213, 226
chlorinated hydrocarbons over Pt zeolite catalysts: mechanism of dichlo-
romethane transformation over PIN&15, 234
cinnamyl alcohol in organic solvent over Pd§@l3 catalysts, in situ EX-
AFS study,213, 291
dichloromethane at low temperature by H-ZSM-5-supported manganese
oxide catalysts218, 148
gaseous lean trichloroethylene on Pd/alumina catalysts, reaction pathway
and kinetic mechanisn214, 130
higher hydrocarbons, catalytic partial oxidation at millisecond contact
times, 215, 332
hydrocarbons
by direct electrochemical approach, SOFC anode<fi, 477
in liquid phase, catalysis by BiCclusters occluded in ZSM-5 matrix,
219, 337
hydrogen by @ on supported Au catalystg19, 197
light alkanes
catalytic reactions, free radicals in, kinetic and thermochemical as-
pects,216, 468
selective reaction, substrate-versatile catalyst for
catalyst characterizatio218, 54
reactivity, 218, 42
liquid-phase, by nanometric monodispersed Jigarticles on meso-
porous silica217, 343
methane
over Ce-doped Pd catalys®l5, 78
over ceria—lanthana mixed oxide cataly&%9, 286
partial oxidation
on metallic Pd-containing catalystl5, 14
with O, over Cr-MCM-41 prepared by direct hydrothermal synthe-
sis and template-ion exchand@®0, 347
to oxygenates with oxygen and nitrous oxide, MCM-41-supported
iron phosphate catalysts f@17, 457
over Ru nanoparticles, relevance of catalyst morphology and oxida-
tion state 220, 74
stable Rh catalyst for, preparation and characterizafltn, 245
over Pt catalysts, C1 mechanis#i3, 23
methanol
over iron-doped silica, effect of preparation and pretreatment methods,
219, 146
over supported Pd model catalysts, kinetics, molecular beam and TR-
IRAS studies213, 176
over tantalum oxide-supported metal oxide cataly2i3, 468
olefins and alcohols by Hunder air pressure over g{©H)PQ, and
CwO(PQy); catalysts 218, 460
3-picoline in vapor phase over C{\VyPxO4 crystalline catalysts218,
32
propane to acrylic acid, Mo—V-Sb—Nb oxides for, bulk structure and cat-
alytic properties215, 108
Rel/-Al,03 low-loaded catalyst219, 362
selective
catalysis on well-defined oxide surfac46, 236
dimethyl ether to formaldehyde, catalysis by Mo@mains, structure
and support effect®17, 222



552

heterogeneous catalysts for, design and synthesis by thermolytic mole-

cular precursor metho@16, 265
with N2O and oxygen, transition metal zeolites 26, 298
over solid base catalysts: synthesis of fine chemi@4l§, 406
sulfur dioxide, supported molten salt catalysts for, molecular structure,
215,139

trichloroethylene at low temperature by H-ZSM-5-supported manganese

oxide catalysts218, 148
Oxidation state
Ru nanoparticles, relevance in partial oxidation of methage, 74
Oxidative carbonylation
amines over ionic liquid-mediated palladium complex catalyst system,
219, 372
phenols over Pd/C and GO catalysts, nature and role of Pd active states
in, 218, 334
Oxidative coupling
methane, upper bound on yield f@48, 321
methane oveM-W-Mn/SiG, catalysts, role of surface WQtetrahe-
dron, 220, 47
Oxidative dehydrodimerization
isobutene on BiO3—SnQ, kinetics,214, 284
Oxidative dehydrogenation
butane over nanocrystalline MgO, AD3, and VQ/MgO catalysts in
presence of iodine218, 438
cinnamyl alcohol in organic solvent over Pdj&l; catalysts, in situ EX-
AFS study213, 291
ethane
over Pt/AbOg catalysts at low temperatur2]9, 206
zeolites as supports in, evaluati@ig, 135

Journal of Catalysis 220 (2003) 527-566

and H, direct formation of HO»,
over colloidal Pd catalyst®14, 113
over colloidal or supported Pd catalys?46, 455
and nitrous oxide
partial oxidation of methane to oxygenates, MCM-41-supported iron
phosphate catalysts f&17, 457
selective oxidations with, transition metal zeolites &6, 298
over-exchanged Fe/ZSM5 heat treated in, structure, in situ XAFS spec-
troscopic study215, 279
oxidation of olefins and alcohols under air pressure over(CH)POy
and CyO(PQy), catalysts 218, 460
partial oxidation of methane over Cr-MCM-41 prepared by direct hy-
drothermal synthesis and template-ion excha2ge, 347
photoepoxidation of propene, highly dispersed zinc oxide species on sil-
ica as active sites foR20, 226
reaction with CO and Blon supported Au catalyst&19, 197
sorption on Re#-Al,O3 low-loaded catalys219, 362
strongly adsorbed species, reduction by CO ¢ABIO3 catalyst, kinetic
study, 220, 3
suprafacial, role in catalytic combustion of soot over perovskite catalysts,
217, 367
surface groups containing, effects on carbon nanofiber-supported Ru cat-
alysts in hydrogenation of cinnamaldehy@e4, 78

Oxygen exchange capacity

dynamic, ceria/zirconia nanocrystals prepared by flame-spray synthesis,
220, 35

Oxygen radical anion

atomic, emission from ¥Ogs-stabilized ZrQ electrolyte, features and
mechanism215, 1

isobutyric acid by ammonium and cesium 1-vanado-11-molybdophos- OXygen storage capacity

phate and ammonium 12-molybdosilicate cataly2?§, 172
propane

Cr/Si/Al/O and Cr/Si/Zr/O catalysts for, thermolytic molecular precur-
sor routes t0218, 123

over Li-promoted MgO catalysts
active site characterization and hydrocarbon activa@if, 307
kinetics and mechanisr218, 296

over strontium hydroxyapatite catalysts, enhancement by Co incorpo-
ration into catalyst214, 8

thermolytic molecular precursor-derived catalysts 246, 265

over V-Si—O cogels, selectivity to propylene, enhancement by opera-
tion under cyclic condition213, 95

Oxo-titanium species

reactive, in titanosilicate molecular sieves, EPR studies and structure—

activity correlations217, 160
Oxygen
activation of NH; dissociation on Pt sponge, analysis by positron emis-
sion profiling,219, 156

C-0 bonds in surface species derived from ethanol on Pt(111), cleavage

of, DFT studies218, 178
dissolved, effects on adsorption of cinchonidine from solution onto Pt, in
situ IR study,219, 404

effects on formation and nature of carbonaceous deposits in catalytic re-

duction of NO by GHy4 over Fe-ZSM-5218, 220
electrocatalytic dioxygen reduction on underpotentially deposited Pb on
Au(111), analysis by active site blocking strate®¥3, 17
epoxidation of propylene without hydrogen over catalyst system contain-
ing Pd, Ti-modified MCM-22, and methan@?0, 513
exhaust gases rich in, selective catalytic reduction of NO with octane in,
catalysis by Ag/A$O3, 219, 25
formation
by direct decomposition of NO over La(Ba)Mn(Ij@erovskite ox-
ide, 220, 104
by N>O decomposition on surface of H-ZSM-5 with low Fe content,
active sites for219, 273

measured by CO pulse transient experiments over Pd/Gealyst,
mathematical modelin@19, 259
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Al,03-supported catalysts
aerobic oxidation of cinnamyl alcohol in organic solvent, in situ EX-
AFS study,213, 291
cinchonidine-modified, asymmetric hydrogenation of furan carboxylic
acids,219, 52
combustion of methane, effect of doping with @&5, 78
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surface structure, effects on activity for direct decomposition of NO,
218, 405
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bimetallic catalysts, reduction of nitrate with water, effect of Cu, Ag, or
Au addition, 220, 182
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molecular orbital study214, 53
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220, 382 Phosphotungstic acid
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catalysts218, 315 Photocatalysis
n-Pentane acetic acid photoreaction on T®01) single crystal, effect of surface
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2-chloro ethyl sulfide destruction in gas pha&2g, 414
heterogeneous, by surface-modified porous silica materials impregnated
with monosubstituted Keggin unitg17, 141
highly reactive TiQ catalysts for, operating under visible light irradia-
tion, design and developmerl6, 505
hydrogen peroxide formation over TyQatrticles, effect of Cu ion®19,
214
methanol reforming on Pd/Tiat metal-support interfac@17, 427
microcystin destruction on Tig processes influencing13, 109
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redox-combined synthesis of L-pipecolinic acid from L-lysine by sus-
pended TiQ particles, effect of noble metal loadingl7, 152
by TiO,, effects of surface propertie219, 107
Photoelectron spectroscopy
2-butenal adsorption and bonding on Sn/Pt surface alkdf,245
Photoepoxidation
propene by @, highly dispersed zinc oxide species on silica as active
sites for,220, 226
Phthalides
skeleton, synthesis by selective intramolecular Tishchenko reaction over
solid base catalyst&17, 117
Phthalocyanine
functionalized Cu(ll)-phthalocyanine, T¥Gmpregnated with, photocat-
alytic degradation of 4-nitrophend?17, 334
Physisorption
pore mouth, alkanes on ZSM-22, enthalpies and entropies of, estimation
by additivity method 218, 135
3-Picoline
vapor-phase oxidation over C{VyxPxO4 crystalline catalyst<218, 32
a-Pinene
isomerization over sulfated zirconia catalysts, reactivity, correlation with
catalyst structure?15, 57
L-Pipecolinic acid
redox-combined synthesis from L-lysine by suspended,Tp@rticles,
effect of noble metal loadin@17, 152
Plasma-assisted reduction
nonthermal, NQ over Ba-Y,FAU, effect of catalyst preparatid?20, 291
Platinum
acid-phase-supported catalysts, selectivity in hydrocracking reactions,
parameters controllin@17, 376
adsorption of cinchonidine from solution, effects of dissolved gases, in
situ infrared study219, 404
Al,03-supported catalysts
aqueous-phase reforming of methanol and ethylene glg&6),344
asymmetric hydrogenation: nonlinear effect of coadsorbed cinchona
alkaloids on enantiodifferentiatio216, 276
cinchonidine-modified
enantioselective hydrogenation of aromatic ketones, structural ef-
fects, 218, 453
hydrogenation of 1-phenyl-1,2-propanedione, kinetics and model-
ing, 213, 7
flame-made, structural behavior and catalysis of enantioselective hy-
drogenation?213, 296
a- and B-isocinchonine-modified, enantioselective hydrogenation of
ethyl pyruvate in acetic aci®20, 207
linear CO species on, heats of adsorption using IR spectroscopy, im-
pact of Pt dispersior218, 447
prepared by colloidal lithography, reactivi§15, 94
y-Al,O3-supported catalysts
CO oxidation, surface elementary steps: kinetics of reduction of
strongly adsorbed oxygen species by @20, 3
gas-phase hydrogenation ofxylene, activity and stereoselectivity,
218, 267
oxidative dehydrogenation of ethane at low temperat2t8, 206
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reduction of NO by GHg and GHg under lean-burn conditions, effect
of Na addition,219, 247
amorphous AlOz-supported catalyst, synthesis and structdid, 146
automotive exhaust catalysiz]6, 433
bimetallic catalysts, reduction of nitrate with water, effect of Cu, Ag, or
Au addition, 220, 182
catalysis of CO oxidation
bistability in, effect of oxide formatior220, 478
kinetic oscillations on nm scale, simulatic2i4, 121
catalysis of methane oxidation, C1 mechani2d8, 23
CeOy-supported catalysts prepared by colloidal lithography, reactivity,
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charcoal-supported catalysts, diastereoselective hydrogenation of tri-
cyclic o,8-dehydrodipeptide?217, 240
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loading onto suspended Tj(particles, effect on redox-combined syn-
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structure sensitivity218, 111
Pt-Fe alloy catalyst, (111) surface, adsorption of unsaturated aldehydes,
density functional theon?217, 354
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trolled surface reaction, effect of La dopir,9, 63
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excess @, mechanism213, 241
SiOy-supported catalysts
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mine hydroxide complex under flowingtO,, and Ar, 220, 280
Sn/Pt surface alloys, adsorption and bonding of 2-butena21$,245
sponge, NH dissociation on, activation by oxygen, analysis by positron
emission profiling219, 156
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TiO»-supported catalysts
photocatalytic oxidation of butyl acetat215, 129
strong metal-support interactio?6, 12
truncated octahedral nanoparticles supported on alumina, hydrogenation
of propene214, 1
in tungstated zirconia, effects @rpentane conversio219, 376
yttria-stabilized zirconia-supported catalysts, non-Faradaic electrochem-
ical modification of catalytic activity216, 12
zeolite catalysts, oxidation of chlorinated hydrocarbons: mechanism of
dichloromethane transformation over PIN2Y5, 234
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adsorbed under flowing 41 Oo, and Ar, TPD study: preparation of
PY/SiO, catalyst,220, 280
Polarization-dependent total-reflection fluorescence X-ray absorption fine
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supported metal catalysts and model surfaces in 21,165
Polyaromatics
hydrogenation over Si®@immobilized Ru(ll) single sites and Ru/SjO
nanoparticles213, 47
Polymerization
ethylene, model catalysts for, preparation and characteriz&i@in 223
olefins
with catalysts comprised of bis(phenoxy-imine) titanium complexes
and MgCh-based activator15, 171
nickel(@-diimine) catalyst for, XAS study214, 165
Polyoxometallates
monosubstituted, surface-modified porous silica materials impregnated
with, preparation and heterogeneous photocatalytic behadbrs,
141
surface chemistry and catalysis on well-defined surfaces: nanoscale de-
sign bases for single-site heterogeneous catal9$65,236
Polystyrene beads
prepared by copolymerization with cross-linking dendritic salens, Mn
distribution in,215, 87
Pore mouth catalysis
in hydroconversion offi-octane on Pt-H-ZSM-22, kinetic modelingg0,
399
Pore mouth physisorption
alkanes on ZSM-22, enthalpies and entropies of, estimation by additivity
method,218, 135
Pore opening
effect on selectivity in hydrocracking reactiord,7, 376
Pore size
Cu/ZnO catalysts extruded for single-stage gas-phase processing of
dimethyl maleate to tetrahydrofura®l8, 419
Pore topology
zeolites IM-5 and NU-88215, 151
Porphyrin
functionalized Cu(ll)—porphyrin, Ti@impregnated with, photocatalytic
degradation of 4-nitrophend?17, 334
Positron emission profiling
analysis of oxygen activation of Nftlissociation on Pt spong2]9, 156
Potassium
Co,Ba,K/CeQ catalysts, adsorption of NOabatement of diesel exhaust
pollutants,220, 424
effect on isobutane dehydrogenation over Cr catalysts supported on
Al,03 and ZrGQ/Al,03, 220, 309
K-W-Mn/SiO, catalysts, oxidative coupling of methane, role of surface
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555

zeolite X containing, as catalysts and catalyst supp@it;,396
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interaction with calcined hydrotalcite, solid base catalyst evolved by, re-
activity in Wadsworth—Emmons reactio?18, 191

Powder X-ray diffraction

CoNiAl ternary hydrotalcites220, 161
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hydrogenation with Pt catalysts, effect of Sn additives: density functional
study of molecular adsorptio220, 115
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double-layer approach t@16, 487

Propane

dehydrogenation
with CO, over Cr-MCM-41 prepared by direct hydrothermal synthesis
and template-ion exchange20, 347
Cr/Si/Al/O and Cr/Si/Zr/O catalysts for, thermolytic molecular precur-
sor routes to218, 123
oxidative dehydrogenation
Cr/Si/Al/O and Cr/Si/Zr/O catalysts for, thermolytic molecular precur-
sor routes to218, 123
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active site characterization and hydrocarbon activa@if, 307
kinetics and mechanisr218, 296
on strontium hydroxyapatite catalysts, enhancement by Co incorpora-
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over V=Si—O cogels, selectivity to propylene, enhancement by opera-
tion under cyclic condition213, 95
reforming by CQ over supported Rh catalystl6, 377
regioselective H/D exchange reactions over strong solid acids, effects of
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selective catalytic reduction of NO
over Pt} -Al,O3 catalysts, effect of Na additio219, 247
structure—activity relations for Ni-containing zeolites
influence of acid site18, 348
role of Ni chemical state218, 375
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continuous fixed-bed gas-phase hydroformylation using supported ionic
liquid-phase Rh catalystg19, 452
epoxidation with @/methanol and without hydrogen over Pd/Ti-modified
MCM-22 catalyst,220, 513
formation by oxidative dehydrogenation of propane
over Li-promoted MgO catalysts
active site characterization and hydrocarbon activais, 307
kinetics and mechanisr218, 296
over V=Si-O cogels, selectivity enhancement by operation under
cyclic conditions, 213, 95
hydrogenation over truncated octahedral Pt nanoparticles supported on
alumina,214, 1
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theoretical study220, 23
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selective catalytic reduction of NO
over Pt} -Al,03 catalysts, effect of Na additio219, 247
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on Pt/NASICON catalysts, non-Faradaic electrochemical modification
of catalytic activity in,217, 203
structure—activity relations for Ni-containing zeolites
influence of acid site18, 348
role of Ni chemical state218, 375
selective catalytic reduction of NO
under lean conditions in presence of water, active silver specigsin,
310
over Pt-beta catalysts, structure sensitiv2ig, 111
Propylene carbonate
synthesis by imidazolium zinc tetrahalide-catalyzed coupling of @O
propylene oxide220, 44
Propylene oxide
copolymerization with C@ over zinc glutarate catalysts
NEXAFS spectroscopy18, 386
X-ray absorption and NMR studie2]18, 209
imidazolium zinc tetrahalide-catalyzed coupling to £,@20, 44
Publisher’s note220, 1
Pyrazine-2-(methy(S)-prolinecarboxamide)
hydrogenation mechanisr17, 240
Pyridine
molybdo(vanado)phosphoric acid exchanged with, selective oxidation of
light alkanes
catalyst characterizatio218, 54
reactivity, 218, 42
Pyroglutamic acid
as chiral auxiliary in diastereoselective hydrogenation of disubstituted
aromatic rings on Rh(111), periodic DFT stu@{.7, 23
2-Pyrones
enantioselective hydrogenation over Pd/i€atalysts, reaction mecha-
nisms,219, 41
Pyrosulfate
molten salt catalysts for SQpxidation, molecular structur@l15, 139
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Quantum chemistry
active site analysis and desidti6, 73
oxidation catalysis216, 416
transition metal ions in zeolite216, 324
Quantum size effects
model catalysts216, 213
Quinoline
hydrodenitrogenation over Mop/Al ;03 catalyst,218, 78

Racemization
alcohols under mild reaction conditions, Ru—hydroxyapatite catalyst for,
219, 417
Raman spectroscopy
Co species in CoZSM5 and PtCoZSM5 for selective catalytic reduction
of NOx with CHy, 217, 186
Refy-Alo03 low-loaded catalyst219, 362
supported molten salt catalysts for gOxidation, molecular structure,
215,139
tantalum oxide-supported metal oxide cataly2is, 468
UV study of coke formation in methanol-to-hydrocarbon conversion over
zeolite H-MFI1,213, 39
V205-TiO2—SiO, mesoporous catalysts for selective catalytic reduction
of NO by NHg, 217, 172
Raney nickel catalyst
oligomerization of methane via microwave heati@#g, 201
Rate constants
role in catalytic cycle, activity, and selectivit16, 89
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Reaction coordinate
ethylene epoxidation on Ag catalysts, DFT calculations and surface sci-
ence studies214, 200
Reactive oxygen species
in epoxidation reactions over titanosilicate molecular sie2&8, 461
Redox catalysis
by zeolites 216, 298
Redox decoupling
enhancement of selectivity to propylene in oxydehydrogenation of
propane over YO5—SiO, cogels,213, 95
Redox properties
at CuQ, —(Ce,Zr)G interfaces: effects of NO on catalytic activity for CO
oxidation over CuO/CeZrQ 214, 261
Fe-binuclear complexes in over-exchanged Fe/ZSMS5, 279
tungstated zirconia catalysts for alkane conversiig, 353
Reductant—impregnation method
Ni—B/SBA-15 catalyst prepared by, selective hydrogenation of 2-ethylan-
thraquinone220, 254
Reduction see also Selective catalytic reduction
electrocatalytic, dioxygen on underpotentially deposited Pb on Au(111),
analysis by active site blocking strate@{3, 17
with hydrogen at high temperature over Co/gi€atalysts 220, 146
nitrate with water over Pd- and Pt-based catalysts, effect of Cu, Ag, or
Au addition, 220, 182
nitric oxide
by ethanol on Pd—Mo/AlO3 catalysts 220, 358
by methane, Gd—Pd sol-gel catalyst deactivation by 8@ing, sur-
face species in, spectroscopic stugly7, 1
nitrous oxide
by CoH,4 over Fe-ZSM-5: formation and nature of carbonaceous de-
posits and effects of £addition, 218, 220
over FeMFI zeolites, active site structure sensitivityAhg, 234
by Ho and CO on supported Au catalysi9, 197
nonthermal plasma-assisted, N@ver Ba-Y,FAU, effect of catalyst
preparation220, 291
oxygen species strongly adsorbed orAP3O3 catalyst, by carbon
monoxide, kinetic study220, 3
Pd/SiG catalysts at 450 and 50€, formation of palladium silicide dur-
ing, 220, 299
Refining
catalysis in, present status and future trei2d§, 47
Reformed fuels
water—gas shift reaction for, over Cu/MnO catalysts prepared via spinel-
type oxide,215, 271
Reforming reactionssee also Steam reforming
dry reforming of methane over catalysts derived from Ni-containing Mg—
Al layered double hydroxide213, 191
methanol and ethylene glycol in aqueous phase over f@Atatalysts,
215, 344
methanol on Pd/Tig@, photocatalytic reaction at metal-support interface,
217, 427
propane by C@ over supported Rh catalystl6, 377
Regioselectivity
H/D exchange reactions of propane over strong solid acids, effects of
skeletal rearrangemer15, 122
1-phenyl-1,2-propanedione hydrogenation over cinchonidine-modified
Pt/Al;, O3 catalysts 213, 7
Rhenium
y-AloO3-supported low-loaded catalyst, oxidation and redispersion,
219, 362
promotion of Co/SBA-15 catalysts, effects on Fischer—Tropsch synthesis
of hydrocarbons220, 486
Rhenium heptoxide
tantalum oxide-supported catalysts, synthesis, Raman spectroscopy, and
methanol oxidation217, 468
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Rhodamine B
photocatalytic oxidation by surface-modified porous silica materials im-
pregnated with monosubstituted Keggin unt7, 141
Rhodium
automotive exhaust catalysizl6, 433
carbon monoxide adsorption, microcalorimetric, IR, and DFT studies,
217,209
CeOy-supported catalysts, reaction with steam, associajefdtrhation:
characterization of reduced centers of ce2iE8, 226
charcoal-supported catalysts, diastereoselective hydrogenation of tri-
cyclic o,8-dehydrodipeptide217, 240
effect on sulfur deactivation of NOstorage catalyst217, 253
heterogenized complexes prepared by “ship-in-a-bottle” and anchoring
methods, compariso213, 103
loading onto suspended Tj(particles, effect on redox-combined syn-
thesis of L-pipecolinic acid from L-lysin€17, 152
monolith coated with, catalysis of partial oxidation of higher hydrocar-
bons,215, 332
NO dissociation on, surface structure sensitivaig, 211
Rh(111), diastereoselective hydrogenation of disubstituted aromatic
rings on, pyroglutamic acid as chiral auxiliary in, periodic DFT
study,217, 23
Rh-Te catalysts, adsorption of CO, microcalorimetric, IR, and DFT stud-
ies, 217, 209
stable catalyst for partial oxidation of methane, preparation and charac-
terization,217, 245
supported catalysts, G@eforming of propane216, 377
supported ionic liquid-phase catalysts, continuous fixed-bed gas-phase
hydroformylation,219, 452
ZrOy-supported catalysts, for decomposition afQy 216, 443
Ring opening
tetralin on NiW/Zr-doped mesoporous silica catalysts, effect of prepara-
tion method and sulfur poisoning20, 457
Ruthenium
carbon nanofiber-supported catalysts, hydrogenation of cinnamaldehyde,
effects of oxygen-containing surface group#4, 78
carbon-supported catalysts, Ba- or Cs-promoted g Nidcomposition
over, 218, 465
charcoal-supported catalysts, diastereoselective hydrogenation of tri-
cyclic o, 8-dehydrodipeptide?217, 240
Co/SiO, catalysts promoted with, surface reaction parameters during, ef-
fect of Hp partial pressure213, 78
nanoparticles, morphology and oxidation state, relevance in partial oxi-
dation of methane220, 74
nano-sized clusters supported on basic zeolites, synthesis of ammonia,
216, 396
[RugC] clusters on MgO, structure kinetic&l6, 165
Ru-Cs/ApO3 catalysts, sulfidation state and hydrodesulfurization mech-
anism, analysis witR°S tracer method£17, 59
Ru-hydroxyapatite catalyst for mild racemization of alcoh?i®, 417
Ru(ll) single sites immobilized on SE) comparison to Ru/Si®
nanoparticles in hydrogenation of hetero- and polyaroma#it3,
47
Ru(0001) surface, catalysis of Ntynthesis, density functional calcula-
tions, 220, 273
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dendritic, polystyrene beads prepared by cross-linking copolymerization
with, Mn distribution in,215, 87
Salen-type zirconium complexes
catalysis of ethylene oligomerization to low-carbon lineaslefins,220,
392
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SBA-15
with high loading of short Wg slabs, promotion with Ni and perfor-
mance in hydrodesulfurization and hydrogenati2i8, 163
single-site Fe(lll) and Ti(IV) on, synthesig16, 265
support of
Co mesoporous catalysts, Fischer—Tropsch synthesis of hydrocarbons,
effects of metal loading, cobalt precursor, and promo228, 486
Ni-B catalyst prepared by reductant-impregnation, selective hydro-
genation of 2-ethylanthraquinon220, 254
Scanning electron microscopy
achievements and future prospe@#, 144
Scanning probe microscopy
BioM03012(010) surface: morphological evolution in airo8 at-
mospheres?13, 151
Scanning tunneling microscopy
electrocatalytic dioxygen reduction on underpotentially deposited Pb on
Au(111),213, 17
oxide surfaces: nanoscale design bases for single-site heterogeneous cat-
alysts,216, 236
Schiff base
chiral vanadyl salen complex anchored on silica, enantioselective cataly-
sis of cyanohydrin formatior15, 199
salen-type zirconium complexes, catalysis of ethylene oligomerization to
low-carbon lineak-olefins, 220, 392
Selected area electron diffraction
Rel/-Al,03 low-loaded catalyst219, 362
Selective catalytic oxidation
carbon monoxide in excessldver nanostructured @uCep 9Oy cat-
alyst, kinetics 213, 135
Selective catalytic reduction
nitric oxide
by ammonia
over MNQ—CeQ catalyst at low temperature, kineticl7, 434
over vanadium oxide catalysts, mechanistic aspects of, density func-
tional theory study?213, 115
over VLbO5/AC catalysts at low temperatures, formation and reaction
of ammonium sulfate salts duringl4, 213
over V,05-TiO>—Si0O, mesoporous catalyst®17, 172
in excess Q over Pt/Si-MCM-41 catalyst, mechanisg13, 241
by isobutane over over-exchanged Fe/ZSM5, reactivity of binuclear Fe
complexes in, in situ XAFS studg18, 163
by methane
with In-ZSM-5 system, role of catalyst structu2i4, 100
over LgO3/y-Al,03 catalyst, effects of C®and B0, 214, 292
over Ni-containing zeolites, structure—activity relations
influence of acid site18, 348
role of Ni chemical state218, 375
by octane over Ag/AlO3 catalyst in oxygen-rich exhaust gasg$9,
25
by propane and propene over)Ri#Al,O3 catalysts, effect of Na addi-
tion, 219, 247
by propene on Pt/NASICON catalysts, non-Faradaic electrochemical
modification of catalytic activity in217, 203
nitrogen oxides
by ammonia
over transition metal ion zeoliteg16, 324
over zeolite H-ZSM-5, effect of transient NHupply,218, 354
by ethanol on Ag/AJO3 catalysts, in situ FTIR study: role of iso-
cyanate speciegl7, 47
in lean-burn engine exhausts, by coupling catalysis to electrochem-
istry, 217, 203
by methane
over Co-H-MFI and Co-H-FER zeolites, characterization and cat-
alytic activity, 214, 179
over CoZSM5 and PtCoZSM5: nature of Co species in zedité,
186
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NO adsorption in, on Co—ferrierite, effect of local framework hetero-
geneity,219, 117
by propylene
under lean conditions in presence of water, active silver species in,
217,310
over Pt-beta catalysts, structure sensitivaig, 111
Selectivity, see also Enantioselectivity; Shape selectivity
buta-1,3-diene hydrogenation over Pd—Spf@d catalysts from colloidal
oxide synthesis?18, 288
catalytic oxidation of light alkane216, 468

cinnamaldehyde hydrogenation over Ru/carbon nanofiber catalysts, ef-

fects of oxygen-containing surface groupg#4, 78

classical kinetics an®16, 89

cyclopentanol formation in liquid-phase cyclopentene hydration over
MCM-22, 213, 272

in hydrocracking reactions, parameters controlli2tj, 376

HZSM-5 para-selectivity, enhancement by antimony oxi@&9, 310

oxidation of gaseous lean trichloroethylene on Pd/alumina cataRfsts,
130

Pd nanoparticles in hydrotalcite for alkyne semihydrogenafa@, 372

photocatalytic redox-combined synthesis of L-pipecolinic acid from L-
lysine by suspended TiOparticles, effect of noble metal loading,
217,152

platinum metallic aggregates, relationship to electronic strucir4,
336

propane oxydehydrogenation to propylene over V-Si—O cogels, enhance-

ment under cyclic condition213, 95
PtSn alloys in hydrogenation af 8-unsaturated aldehydes: density func-
tional study of molecular adsorptiof20, 115
tantalum oxide-supported metal oxide cataly2is, 468
o-xylene hydrogenation in gas phase over Pt/alumina cataBk3s267
zeolite BEA agara-selective nitration catalysp19, 231
Semihydrogenation
alkynes, Pd nanocatalysts in hydrotalcite as mild and highly selective
catalysts for220, 372
Shape selectivity
entropy in,214, 88
fundamentals, implications for development of catalysts for petroleum
and petrochemical industrie®]6, 32
2-methoxynaphthalene acylation over polymorph C of B2td, 406
pore mouth catalysis in hydroconversionrebctane on Pt-H-ZSM-22,
220, 399
zeolites
control of,216, 298
in 2,6-dimethylnaphthalene synthesis, a priori catalyst selection for,
217,298
Si—H insertion reaction
dimethylphenylsilane with methyl phenyl diazoacetate over chiral cata-
lysts confined in porous hos®17, 275
Silation
palladium in Pd/Si@ catalysts during reduction at 450 and 5@ effect
on catalytic propertie20, 299
Silica, see Silicon dioxide
Silicates
titanium-containing, catalysis of epoxidation, effects of structural fea-
tures,214, 242
Silicide
formation on Pt/SiQ model catalyst, TEM, EELS, and EDXS studies,
219,434
Silicoaluminophosphates
CuAPSO-34 microporous catalysts fop® decomposition, hydrother-
mal stability, comparison with CuZSM-217, 100
Silicon
Cr/Si/Al/O and Cr/Si/Zr/O catalysts for oxidative dehydrogenation and
dehydrogenation of propane, thermolytic molecular precursor routes
to, 218, 123
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Sil-C bonds, formation over solid base catalygi, 406

Silicon carbide

support of Pd catalysts, hydrogenation of 1,3-butadiene: comparison with
Pd on oxide support14, 26

Silicon dioxide

acid-modified, solid acid catalysts based on, interactions with vinyl ether,
ATR-IR spectroscopic studg19, 425
Al»,03-Si0y, support of CoMo sulfided catalyst, hydrodesulfurization of
4,6-diethyldibenzothiophene, inhibiting effects 219, 442
chiral catalysts confined on
catalysis 217, 275
synthesis217, 264
chiral vanadyl Schiff base complex anchored on, enantioselective cataly-
sis of cyanohydrin formatior215, 199
Fe-doped, physicochemical and catalytic properties, effect of preparation
and pretreatment method&l9, 146
highly dispersed zinc oxide species on, as active sites for photoepoxida-
tion of propene by §, 220, 226
isolated Ti species on, identification by UV resonance Raman spec-
troscopy,216, 203
mesoporous
nanometric monodispersed Ti@articles on, synthesis, characteriza-
tion, and liquid-phase oxidation activit17, 343
organosulfonic acid-functionalized, for esterification of fatty a2i9,
329
zirconium-doped, support of NiW catalysts, hydrogenation and ring
opening of tetralin, effect of preparation method and sulfur poison-
ing, 220, 457
zirconium propoxide grafted on, catalysis of Meerwein—Ponndorf—
Verley reduction218, 396
Nafion resin in, nanocomposite catalysts, synthesis of 7-hydroxycouma-
rins, 218, 315
precoked, support of Pt catalysts, conversiom-pfopylbenzene, com-
mon reactive adsorbate of ethylbenzene and indenic compounds in,
218,411
Ru(ll) single sites immobilized on, comparison to Ru/gi@noparticles
in hydrogenation of hetero- and polyaromati2$3, 47
SBA-15,see SBA-15
SiOy—-Al»,03
amorphous, support of
fluorinated NiMoS catalysts, hydrodenitrogenationoetoluidine,
kinetics,217, 284
Pt catalysts, selectivity in hydrocracking reactions, parameters con-
trolling, 217, 376
support of
Ni(Co)Mo sulfide hydrotreating catalysts, sulfur tolerarizts, 353
NiW sulfided catalysts, hydrocracking ofdecane, mechanisms,
218, 427
supports, NiMo interaction with, MAS NMR, TPR, and TEM studies,
215,7
support of
Co catalysts
high-temperature reduction with hydrogen, phase composition, and
activity, 220, 146
hydrothermal deactivation in Fischer-Tropsch syntheXig, 127
Ru-promoted, surface reaction parameters during CO hydrogenation
on, effect of H partial pressure?13, 78
Fe catalysts, decomposition of acetylene in fluidized bed reactor, car-
bon nanotubes and nanofibers prepared by, characterizatién,
305
Fe,O3 catalysts, synthesis by impregnation and drying using aqueous
chelated metal complexe&l6, 257
M-W-Mn catalysts, oxidative coupling of methane, role of surface
WO, tetrahedron220, 47
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Ni catalysts Single-atom imaging
methane decomposition and gasification of deposited carbon with by electron microscopy16, 144
COy, structural changes of Ni species durigd9, 176 Single crystals
methane decomposition into hydrogen and carbon nanofii@r, metal, model catalyst working surface, imagiggs, 213
79 Sintering
NioP catalysts, hydrodesulfurization of thiopheB#5, 208 electron microscopic analysil16, 144
Pd catalysts nickel steam-reforming catalyst817, 417
hydrogenation of 1,3-butadiene: comparison with Pd on thermocon-  pt particles in Pt-beta catalysts during selective catalytic reduction of
ductor supports214, 26 NOx by propylene218, 111
transformation into palladium silicide during reduction at 450 and Slurry reactor
500°C, 220, 299 Fischer—Tropsch synthesis in, wax composition transients dugitdy,
Pd-Ni catalysts, methane decomposition into hydrogen and carbon 251
nanofibers220, 468 Sodium
Pt catalysts addition to Pt/ApO3 catalysts, effects on NO reduction byldg and
CO-induced surface structural changes, DRIFTS st2iti§;, 478 C3Hg under lean-burn conditiong19, 247
for oxidation, effect of crystallite size, in situ FTIR, EXAFS, and Na-W-Mn/SiQ catalysts, oxidative coupling of methane, role of surface
activity studies220, 382 WOy tetrahedron220, 47
silicide formation on, TEMEELS, and EDXS studie219, 434 zeolite X containing, as catalysts and catalyst supp2i;, 396
temperature-programmed decomposition of adsorbed platinum gqqium nitrate
tetrammine hydroxide complex under flowing.FO;, and Ar,220, natural phosphate modified with, application in synthesis of chalcones,
280 213,1
Rh catalysts Sol-gel catalysts
CO; reforming of propane?16, 377 antimony-rich selective oxidation catalysts, combinatorial screening and
ionic liquid-phase, continuous fixed-bed gas-phase hydroformyla- conventional testingz20, 136

tion, 219, 4_52 ) ) o - Gd-Pd, deactivation by SOn NO reduction with CH, surface species
Ru nanoparticles, comparison to Ru(ll) single sites immobilized on in, spectroscopic studgl7, 1

Sl(_)? n hydrogenanon. of hetero- an.d polyarqmat|2$3, 47 ) PdAg, for selective hydrodechlorination of 1,2-dichloroethane into eth-
transition metal phosphide hydrodenitrogenation catalysts, synthesis ylene, deactivation mechanism and regenera@an, 215

and cha.rgcterlzatlorﬁlg, 85 L ) . V205-TiO»—SiO, mesoporous catalysts, selective catalytic reduction of
surface-modified porous materials impregnated with monosubstituted NO by NHg, 217, 172

Keggin units, preparation and heterogeneous photocatalytic behav-
iors, 217, 141

TiO»—SiO, materials, catalytic propertie220, 240

Ti-supported amorphous silica epoxidation catalysts, synthesis of, effect
of solvent,217, 195

V,05-Si0, cogels, selectivity in oxydehydrogenation of propane to
propylene, enhancement under cyclic conditi®ig, 95

V205-TiO2—-Si0O, mesoporous catalysts, selective catalytic reduction of
NO by NHg, 217, 172

Silicon nitride

support of Pd catalysts, hydrogenation of 1,3-butadiene: comparison with

Pd on oxide support214, 26
Silver

active species in lean NOreduction with GHg in presence of water,
217,310

addition to Pd- and Pt-based catalysts, effect on reduction of nitrate with
water,220, 182

Al,0O3-supported catalysts, selective catalytic reduction

NO by octane in oxygen-rich exhaust gaszd®, 25
NOx by ethanol, in situ FTIR study: role of isocyanate specs,

Solid acid catalysts
alkylation of isobutane witim-butene 216, 313
n-pentane isomerization, dependence on hydrogen and Pt ad@itign,
97
regioselective H/D exchange reactions of propane, effects of skeletal re-
arrangement215, 122
sulfated zirconia, structure of, correlation with reactivity in isomerization
of a-pinene 215, 57
Solid base catalysts
catalysis of Wadsworth—Emmons reacti@8, 191
for fine chemical synthesi216, 406
intramolecular Tishchenko reaction over, selective phthalide—skeleton
synthesis by217, 117
Solid oxide fuel cells
anodes for direct electrochemical oxidation of hydrocarb@hé, 477
carbon adspecies formed during equilibrium dissociative adsorption of
CHy4 on Ni-YSZ cermet catalyst@17, 324
Solid solutions
ceria—lanthana mixed oxide catalysts

47 oxidation of carbon monoxid&19, 295
a-Al,03-supported epoxidation catalysts oxidation of methane?19, 286
adsorption of CO, effects of Cs and Cl promoté¥t3, 305 surface segregation and solid state stud&8, 305
promoted, adsorption of NQ@17, 442 Rh/Al/Mg, stable catalyst for partial oxidation of methane, preparation

catalysis of ethylene epoxidation, reaction coordinate and microkinetic ~ and characterizatior217, 245
model, construction from DFT calculations and surface science Solution effects

studies 214, 200 active sites216, 73
PdAg sol-gel catalysts for selective hydrodechlorination of 1,2-dichloro- Solvent effects
ethane into ethylene, deactivation mechanism and regener22@n, chalcone synthesis using natural phosphate modified with sodium nitrate,
215 2131
Silylation heterogeneous synthesis of flavanone over V2j@, 136
acidic ZSM-5 and mordenite, for chemical vapor deposition of trimethyl- in synthesis of titanium-supported amorphous silica epoxidation cata-
gallium, 219, 352 lysts,217, 195
Si-MCM-41 Soot
support of Pt catalysts, selective catalytic reduction of NO in excess O combustion over perovskite catalysts, role of suprafacial oxy@&n,

mechanism213, 241 367
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Spinel oxide
Cu—Mn, Cu/MnO catalysts prepared from, catalysis of water—gas shift
reaction for reformed fuel®15, 271
Steady-state isotropic-transient kinetic analysis
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titanium-containing silicates, effects on catalysis of epoxidatiid,
242

transition metal phosphides for advanced hydroproces2iiy,343

tungstated zirconia catalysts for alkane conversiig, 353

effect of activation method on Fe Fischer-Tropsch synthesis catalysts at Structure—activity relationships

site level,213, 204
Steam
FeMFI zeolites activated by, evolution of iron species and activity in di-
rect NhO decomposition214, 33
reaction with Rh/Ce@ catalysts, associatedy,Hormation: characteriza-
tion of reduced centers of cerial3, 226
Steaming
zeolite beta for acylation of anisole with octanoic acid: structure—activity
relation,218, 239
Steam reforming
Ni catalysts for, sintering o217, 417
Stereoselectivity
gas-phase hydrogenation@kylene over Pt/alumina catalystl8, 267
Storage catalysts
for NOy, deactivation by sulfur, effects of exposure conditions and noble
metal, 217, 253
Storage-reduction catalysts
commercial, NQ adsorption and surface reaction &t4, 308
nanostructured, for NQ 216, 443
Strandberg unit
role in reactivity of substrate-versatile catalyst for selective oxidation of
light alkanes218, 42
Strong metal-support interaction
noble metals supported on reducible oxid&, 12
Pt/alumina and Pt/ceria catalysts prepared by colloidal lithogregitsy,
94
role in ZnO effect on differential heat of adsorption for CO adsorption on
Cu catalysts220, 233
Strontium hydroxyapatite
catalysis of propane oxidation and H-D exchangeability of OH groups
in, enhancement by Co incorporatidti4, 8
Structure
B zeolite synthesized in fluoride medium for asymmetric hydrogenation,
219,74
ceria/zirconia nanocrystals prepared by flame-spray syntt226is35
Csk(NH4)yHzPMo1 2040 and related heteropolyacids: in situ study of ac-
tive species formation and stabilit®13, 235
flame-made platinum/alumina catalys?43, 296
gold catalysts, effects in partial hydrogenation of acrol2i3, 86
In-ZSM-5 system, relationship to activity for selective reduction of NO
by methane214, 100
MoOx domains, effects on selective oxidation of dimethyl ether to
formaldehyde217, 222
Mo-V-Sb-Nb oxides for selective propane oxidation to acrylic &4,
108
MoVW single-phase nanocrystalline mixed-oxide catalyst ofsMg,
type, 215, 177

anisole acylation over zeolite beta optimized by steaming and acid leach-
ing, 218, 239
heterogeneous catalysts, operando studies and in situ characterization,
216, 155
Ni-containing zeolites during NO reduction
influence of acid site18, 348
role of Ni chemical state218, 375
reactive oxo-titanium species in titanosilicate molecular sieXE8,160
Styrene
cyclopropanation over chiral catalysts confined in porous h2$#s 275
enantioselective epoxidation with urea®p adduct as oxidant using
chiral Mn(lll) salen complexe<19, 1
epoxidation over titanosilicate molecular sieves, structure—activity corre-
lations, 217, 160
formation by ethylbenzene dehydrogenation over Mg-V-Al mesoporous
mixed oxide catalysts under G@low, 218, 104
oxidation by @ under air pressure over g{OH)PQ, and CyO(PQOy)2
catalysts 218, 460
Successive impregnation
PtSnf -Al, O3 catalysts prepared by, effect of La dopi2d9, 63
Sulfidation
Ru—Cs/AbOj3 catalysts, analysis withPS tracer method£17, 59
Sulfonic acid
silica modified with, solid acid catalysts based on, interactions with vinyl
ether, ATR-IR spectroscopic studil9, 425
Sulfoxantphos
Rh complexes with, supported ionic liquid-phase catalysts containing,
continuous fixed-bed gas-phase hydroformylat2i8, 452
Sulfur
deactivation of NQ storage catalysts, effects of exposure conditions and
noble metal217, 253
fluorinated NiMoS catalysts supported orp@ or ASA, hydrodenitro-
genation ofo-toluidine, kinetics 217, 284
poisoning of NiW/Zr-doped mesoporous silica catalysts, effect on hydro-
genation and ring opening of tetrali®?20, 457
Sulfur dioxide
deactivation of Gd—Pd sol—gel catalysts in NO reduction withy Cidir-
face species in, spectroscopic stuely7, 1
oxidation, supported molten salt catalysts for, molecular strucflf®,
139
Sulfuric acid
molten salt catalysts for SQpxidation, molecular structur@l15, 139
silica modified with, solid acid catalysts based on, interactions with vinyl
ether, ATR-IR spectroscopic stud19, 425
Sulfur tolerance
supported Ni(Co)Mo sulfide hydrotreating cataly@5, 353
Sum frequency generation

Ni species during methane decomposition and gasification of deposited model catalyst characterizatio®]6, 223

carbon with CQ over supported Ni catalystg19, 176

Pd/Al,O3 catalyst surfaces, effects on activity for direct decomposition
of NO, 218, 405

Pd and Rh surfaces, effects on NO dissociat13, 211

Pt/amorphous AlO3 catalyst,214, 146

Pt-beta catalysts, effect on selective catalytic reduction of b{Jpropy-
lene,218, 111

Pt/oxide catalyst surface, CO-induced changes, DRIFTS s2idy478

sulfated zirconia, correlation with reactivity in isomerizatiorwepinene,
215,57

supported metal catalysts and model surfaces, in situ studies by time-

resolved and 3D XAFS techniquel6, 165
supported molten salt catalysts for S6xidation,215, 139

Superecritical fluids
CO,, homogeneous catalysis in, membrane reactor219r,126
Superoxo-titanium
in titanosilicate molecular sieves, EPR studies and structure—activity cor-
relations,217, 160
Support effects
on selective oxidation of dimethyl ether to formaldehyde catalyzed by
MoOx domains 217, 222
Surfaces
Ag catalysts, ethylene epoxidation: construction of reaction coordinate
and microkinetic modeR14, 200
BioM03012(010), morphological evolution in air-HD atmospheres,
213,151
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ceria—lanthana mixed oxide catalysts, segregatior219),305
M-W-Mn catalysts, W@ tetrahedron on, role in oxidative coupling of
methane220, 47
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Terpenes
epoxidation on titanium-containing silicates, catalytic performance, ef-
fects of structural feature@]14, 242

oxides, chemistry and catalysis: nanoscale design bases for single-siteTetrachloroethylene

heterogeneous catalys2i6, 236

Pd and Rh, structure of, effects on NO dissociat#8, 211

Pd-Sn/ApO3 catalysts from colloidal oxide synthesis, properti23,
288

Pt/oxide catalysts, CO-induced structural changes, DRIFTS s2idy,
478

Ru/carbon nanofiber catalysts, oxygen-containing groups on, effects in

hydrogenation of cinnamaldehyd2l4, 78
supported palladium catalysts, structure of, effects on activity for direct
decomposition of NO218, 405
TiO, nanostructured catalysts, effects on photocatalytic act®18, 107
TiO,(001) single crystal, reconstruction of, effect on acetic acid photore-
action,214, 46
zinc glutarate catalysts, NEXAFS spectroscopic stadg, 386
Synchrotron X-ray photoelectron spectroscopy
tungstophosphoric acid stabilit§17, 292
Synthesis gas
formation by dry reforming of methane over catalysts derived from Ni-
containing Mg—Al layered double hydroxide&l3, 191
formation by partial oxidation of methane over stable Rh cataBit,
245

T

Tantalum oxide

hydrofluorination over aliovalent-doped chromium-based catalg%%8
Tetrahydrofuran
formation by single-stage gas-phase processing of dimethyl maleate, ex-
trusion of Cu/ZnO catalysts fo218, 419
Tetralin
hydrogenation over molybdenum sulfifeZeolite catalysts of varying
acidities, 220, 433
hydrogenation and ring opening on NiW/Zr-doped mesoporous silica cat-
alysts, effect of preparation method and sulfur poison22g, 457
solvent effects on heterogeneous synthesis of flavanone over R40,
136
Tetrarhodium dodecacarbonyl
catalysis of 3,3-dimethylbut-1-ene hydroformylation, in situ FTIR, spec-
tral reconstruction with band-target entropy minimizatiah3, 126
Thermochemistry
free radicals in catalytic oxidation of light alkan&46, 468
Thermoconductor supports
Pd catalysts on, hydrogenation of 1,3-butadiene, comparison to Pd on
oxide supports214, 26
Thermodynamics
halide acid pretreatment effects on photocatalysts for oxidation of aro-
matic air contaminant217, 38
Mo—carbide and carbon stabilities toward®, COy, and H in methane
dehydroaromatization on Mo/HZSM-5 cataly220, 57
Thermolytic molecular precursor method

support of metal oxide catalysts, synthesis, Raman spectroscopy, and heterogeneous catalyst design and synth2s6;,265

methanol oxidation217, 468
Tellurium
Rh-Te catalysts, adsorption of CO, microcalorimetric, IR, and DFT stud-
ies, 217, 209
Temperature effects
selectivity in hydrocracking reaction17, 376
Temperature-programmed adsorption
hydrogen interaction with Cu/AD3 catalysts215, 188
Temperature-programmed decomposition
adsorbed platinum tetrammine hydroxide complex under flowingd,
and Ar: preparation of Pt/Sigcatalyst,220, 280
Temperature-programmed desorption
ethanol on Pd—Mo/AlO3 catalysts: analysis of NO reductio?0, 358
hydrogen interaction with Cu/AD3 catalysts215, 188
nitric oxide adsorbed on promoted AgAl,O3 catalysts217, 442
nitrogen, analysis of Nkldecomposition over Ba- or Cs-promoted Ru/C
catalysts 218, 465
Temperature-programmed oxidation
catalytic reduction of NO by GHy4 over Fe-ZSM-5218, 220
Ce-doped Pd catalysts in combustion of meth&ds, 78
Temperature-programmed reduction
CoNiAl ternary hydrotalcites220, 161
NiMo interaction with alumina and silica—alumina suppoB&5, 7
selective catalytic reduction of NO in excess @ver Pt/Si-MCM-41 cat-
alysts,213, 241

silica-supported transition metal phosphide hydrodenitrogenation cata-

lysts, 219, 85
V205-TiO2—-Si0O, mesoporous catalysts for selective catalytic reduction
of NO by NHg, 217, 172
Template-ion exchange
Cr-MCM-41 prepared by, characterization and catalytic proper2as;,
347
Temporal analysis of products
basic principles, applications, and thed2$6, 120
ethane oxidation over Pt/AD3 catalyst at low temperaturg19, 206
high-throughput, acceleration of catalyst developmengb§, 135

Thin film catalysts
Au/TiO,, for degradation of azo dyes, characterization and photocat-
alytic activity, 220, 127
Thin film oxides
model catalyst working surfaces, imagir2i6, 213
Thiophene
cracking catalyzed by mordenite, periodic DFT stuzis, 20
desulfurization on Ni(100), initial steps in, DFT studt4, 234
hydrodesulfurization
over Au/Pd catalysts, synergetic effect of Au durigg5, 317
over NbP/SiG, catalysts215, 208
on supported Ni(Co)Mo sulfide catalysts, sulfur tolerari®, 353
Three-way catalysts
automotive exhaust catalysiz]6, 433
NO dissociation on Pd and Rh surfaces, structure sensit®ig;, 211
Tiglic acid
asymmetric hydrogenatiom, zeolite synthesized in fluoride medium for,
structure, morphology, and activit19, 74
Ti-MCM-41
catalysis of epoxidation
effects of structural featureg14, 242
reactive oxygen species i16, 461
Time-resolved IR reflection absorption spectroscopy
kinetics of methanol oxidation on supported Pd model cata®I&, 176
Tin
Lewis acidic Sn(lV) centers grafted onto MCM-41, catalysis of Baeyer—
Villiger oxidation with HyO,, 219, 242
Pd-Sn/AbO;3 catalysts from colloidal oxide synthesis
preparation218, 280
surface properties and selective hydrogenation of buta-1,3-dié8e,
288
PtSn alloys, selectivity in hydrogenation @fg-unsaturated aldehydes:
density functional study of molecular adsorpti@2p, 115
PtSnj/-Al,O3 catalysts prepared by successive impregnation and con-
trolled surface reaction, effect of La dopirf2l,9, 63
Sn/Pt surface alloys, adsorption and bonding of 2-butena?1%),245
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Tin(IV) oxide
BioO3—-SnQ catalysts, oxidative dehydrodimerization and aromatiza-
tion of isobutene, kinetic®14, 284
support of MoQ, selective oxidation of dimethyl ether to formaldehyde,
structure and support effec&l7, 222
Tishchenko reaction
intramolecular, over solid base catalysts, selective phthalide—skeleton
synthesis by217, 117
Titania, see Titanium dioxide
Titanium
hexanuclear cluster, synthesis of nanometric monodisperseg pEf-
cles on mesoporous silica fror217, 343
isolated sites in TS-1 framework and species onoSi@entification by
UV resonance Raman spectroscaii6, 203
MCM-22 modified by, support of Pd catalysts, propylene epoxidation by
O without hydrogen in methanol solver220, 513
Ti(1V), single-site, on SBA-15216, 265
Ti-B molecular sieve, for carbon—carbon bond formation reacti22(,
326
Ti-supported amorphous silica epoxidation catalysts, synthesis of, effect
of solvent,217, 195
Titanium dioxide
nanocrystalline catalysts, photocatalytic oxidation of acetone and ethano
dynamic phenomena duringl9, 219

nanometric monodispersed particles on mesoporous silica, synthesis,

characterization, and liquid-phase oxidation activij7, 343
nanostructured catalysts, photocatalytic activity, effects of surface prop-
erties,219, 107
photocatalysts
bimodal mesoporous, activity and microstructures, effects of acidic
and basic hydrolysis catalys&17, 69
butyl acetate oxidation in vapor phagdb, 129
highly reactive, operating under visible light irradiation, design and
development216, 505
hydrogen peroxide formation, effect of Cu io249, 214
for oxidation of aromatic air contaminants, pretreatment by halide
acids: rate alterations and thermodynamis, 38
polycrystalline, impregnated with functionalized Cu(ll)—porphyrin or
Cu(ll)-phthalocyanine, photocatalytic degradation of 4-nitrophenol,
217,334
surface interaction and destruction of microcystin, processes influenc-
ing, 213, 109
support of
Au catalysts
N2O/Hp, N2O/CO, H/O5, and CO/Q reactions219, 197
oxidation of carbon monoxid&19, 17
thin film catalysts for degradation of azo dyes, characterization and
photocatalytic activity220, 127

Ni catalysts, methane decomposition and gasification of deposited car-

bon with CQ, structural changes of Ni species duri2d9, 176

Ni(Co)Mo sulfide hydrotreating catalysts, sulfur toleran2s, 353

Pd catalysts
enantioselective hydrogenation of 2-pyrones, reaction mechanisms,
219,41
photocatalytic reforming of methanol at metal-support interface,
217,427

Pd-Ni catalysts, methane decomposition into hydrogen and carbon
nanofibers220, 468

Pt catalysts
CO-induced surface structural changes, DRIFTS sttly;, 478
photooxidation of butyl acetate in vapor pha2#, 129
strong metal-support interactio?16, 12

Rh catalysts, C@reforming of propane216, 377

WO3 catalysts, photocatalytic oxidation of butyl acetate in vapor
phase215, 129
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suspended particles, redox-combined synthesis of L-pipecolinic acid
from L-lysine, effect of noble metal loading17, 152

TiO»(001) single crystal, surface reconstruction of, effect on photoreac-
tion of acetic acid214, 46

TiO2(110) surfaces, Mo dimer and Cu trimer on, polarization-dependent
total-reflection fluorescence XAF316, 165

TiO»—SiO, materials, catalytic propertie220, 240

V205-TiO»—SiO, mesoporous catalysts, selective catalytic reduction of
NO by NHg, 217, 172

Titanium(IV)-hydroperoxide

in epoxidation reactions over titanosilicate molecular sie2&8, 461

Titanium(IV)—superoxide

in epoxidation reactions over titanosilicate molecular sie2&8, 461

Titanosilicates

for carbon—carbon bond formation reactio220, 326
catalysis of epoxidation
effects of structural featureg14, 242
reactive oxygen species i16, 461
with MWW structure, catalysis of selective production of glycidol via
epoxidation of allyl alcohol with HO», 214, 317
reactive oxo-titanium species in molecular sieves, EPR studies and
structure—activity correlation217, 160

I Toluene

alkylation by methanol or ethylene over basic X zeoli@kg, 396
disproportionation
HZSM-5 para-selectivity for, enhancement by antimony oxi@49,
310
selective, catalysts for, design based on shape selecfiity32
gas-phase oxidation, photocatalysts for, pretreatment by halide acids: rate
alterations and thermodynami@7, 38
hydrogenation over Ni-promoted SBA-15 with high loading of short
WS, slabs,213, 163
liquid-phase oxidation, catalysis by BiQrlusters occluded in ZSM-5
matrix, 219, 337
nitration with acetyl nitrate, zeolite BEA gsara-selective catalyst for,
219, 231

o-Toluidine

hydrodenitrogenation over fluorinated NiMoS@3 and NiMoS/ASA
catalysts, kinetics217, 284

hydrodenitrogenation over silica-supported transition metal phosphide
catalysts219, 85

Transition metal ions

anions, layered double hydroxides exchanged with, as bioinspired model
of vanadium bromoperoxidasg16, 288

bivalent, in framework of high-silica zeolites with broad range of Si/Al
ratios, localization by low-temperatureytddsorption 216, 192

isolated, in molecular sieves and on oxide supports, identification by UV
resonance Raman spectroscdii, 203

in zeolites, molecular descriptio816, 324

Transition metal oxides

isolated, in molecular sieves and on oxide supports, identification by UV
resonance Raman spectroscdi, 203

support of Au catalysts, §O/Hy, NoO/CO, H/O5, and CO/Q reac-
tions, 219, 197

Zr-TMS mesoporous catalysts, triflic acid-functionalized, synthesis and
characterization220, 442

Transition metal phosphides
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