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Acetaldehyde
and heptanal, aldol condensation on hydrotalcite-type catalysts,219, 167

Acetalization
ethyl acetoacetate over triflic acid-functionalized Zr-TMS catalysts,220,

442
Acetic acid

photoreaction, effect of surface reconstruction of TiO2(001) single crys-
tal, 214, 46

Acetic anhydride
protection of aromatic aldehydes, catalysis by metal cation-excha

montmorillonite,218, 227
shape-selective acylation of 2-methoxynaphthalene over polymorph

Beta,217, 406
Acetone

photocatalytic oxidation by bimodal mesoporous titania, effects of ac
and basic hydrolysis catalysts,217, 69

photocatalytic oxidation over nanocrystalline TiO2, dynamic phenomena
during,219, 219

Acetonitrile
liquid-phase hydrogenation to ethylamine over Co–B amorphous a

catalyst,214, 15
Acetophenone

derivatives, enantioselective hydrogenation over cinchonidine-mod
Pt/Al2O3 catalysts, structural effects,218, 453

Acetylene
catalytic decomposition in fluidized bed reactor, carbon nanotubes

nonfibers prepared by, characterization,215, 305
formation by dehalogenation of 1-chloro-1-fluoroethene onα-Cr2O3

(101̄2), 214, 273
Acetyl nitrate

nitration of 2-nitrotoluene and toluene, zeolite BEA aspara-selective cat-
alyst for,219, 231

Acid–base catalysis
alcohol elimination over MgyAlOx catalysts, effect of catalyst chemic

composition,215, 220
Acid catalysis

by zeolites,216, 298
Acid catalysts

effects on photocatalytic activity and microstructures of bimodal me
porous titania,217, 69

liquid and solid, alkylation of isobutane withn-butene,216, 313
Acidity

β-zeolite support of molybdenum sulfide catalysts, effects on hydrog
tion properties,220, 433

Co-H-FER and Co-H-MFI zeolites for selective catalytic reduction
NOx, 214, 179

effect on selectivity in hydrocracking reactions,217, 376
Fe-MFI catalyst surface, effects in benzene hydroxylation to pheno

N2O, 214, 169
ITQ-2, IR study,214, 191
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refer to pages.
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large-pore zeolites, effects in liquid-phasetert-butylation of phenol,218,
249

metal cation-exchanged montmorillonite, correlation with activity in p
tection of aromatic aldehydes with Ac2O, 218, 227

TiO2–SiO2 materials,220, 240
tungstated zirconia catalysts for alkane conversion,216, 353
tungsten oxide/activated carbon catalyst surfaces, effect of tungsten

cursor and pretreatment,217, 30
Acid leaching

zeolite beta for acylation of anisole with octanoic acid: structure–acti
relation,218, 239

Acid sites,see also Brønsted acid sites; Lewis acid sites
on active sulfated alumina catalysts obtained by hydrothermal treatm

220, 317
effects on structure–activity relations for Ni-containing zeolites dur

NO reduction,218, 348
Acrolein

hydrogenation with Pt catalysts, effect of Sn additives: density functio
study of molecular adsorption,220, 115

partial hydrogenation over Au catalysts, effect of catalyst real struc
213, 86

partial oxidation to acrylic acid over MoVW single-phase nanocrystal
mixed-oxide catalyst of Mo5O14 type,215, 177

Acrylic acid
formation by partial oxidation of acrolein over MoVW single-pha

nanocrystalline mixed-oxide catalyst of Mo5O14 type,215, 177
formation by selective propane oxidation, Mo–V–Sb–Nb oxides for, b

structure and catalytic properties,215, 108
Activated carbon-supported catalysts

Cu catalysts, dehydrogenation of isopropanol,216, 362
Ni(Co)Mo sulfide hydrotreating catalysts, sulfur tolerance,215, 353
Pd catalysts, molecular orbital study,214, 53
tungsten oxide catalysts, dispersion, distribution, and surface acidit

fect of tungsten precursor and pretreatment,217, 30
V2O5 catalysts, low-temperature selective catalytic reduction of NO

NH3, formation and reaction of ammonium sulfate salts during,214,
213

Activation energy
in hydrogenation of propene over truncated octahedral Pt nanopar

supported on alumina,214, 1
Active sites

blocking, in analysis of electrocatalytic reduction of dioxygen by Pb
derpotentially deposited on Au(111),213, 17

Fe Fischer–Tropsch synthesis catalysts, SSITKA study of effect of
vation method,213, 204

FeMFI zeolites, structure sensitivity in N2O conversion,218, 234
first principles elucidation and design,216, 73
highly dispersed zinc oxide species on silica, in photoepoxidation

propene by O2, 220, 226
in HZSM-5 with low Fe content for formation of surface oxygen by N2O

decomposition,219, 273
In-ZSM-5 system, for selective reduction of NO with methane,214, 100
Li-promoted MgO catalysts for oxidative conversion of propane, cha

terization,218, 307
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MFI zeolites in benzene oxidation to phenol by N2O, extraframework
Fe–Al–O species as,220, 260

MoP/γ -Al2O3 hydroprocessing catalysts,218, 78
sulfated zirconia, forn-butane isomerization,218, 258
supported Au catalysts for low-temperature CO oxidation,216, 425

Active states
Cu and Pd, nature and role in oxidative carbonylation of phenols

Cu2O and Pd/C,218, 334
Acylation

anisole with octanoic acid over zeolite beta optimized by steaming
acid leaching: structure–activity relation,218, 239

shape-selective, 2-methoxynaphthalene over polymorph C of Beta,217,
406

Additivity method
estimation of enthalpies and entropies of pore mouth physisorptio

alkanes on ZSM-22,218, 135
Addressable catalysts

surface reactivity, local manipulation of,216, 246
Adsorption

branched paraffins inn-hexadecane hydroconversion: shape selecti
through entropy,214, 88

2-butenal on Sn/Pt surface alloys,215, 245
carbon dioxide on basic zeolites,216, 396
carbon monoxide

on CuAPSO-34 microporous catalysts for N2O decomposition, com
parison with CuZSM-5,217, 100

on Cu catalysts, differential heat of adsorption in, effect of ZnO,
crocalorimetric study,220, 249

on molybdenum sulfide/β-zeolite catalysts of varying acidities,220,
433

on Rh and Rh–Te catalysts, microcalorimetric, IR, and DFT stud
217, 209

on supported and promoted Ag epoxidation catalysts,213, 305
on tungstated zirconia catalysts for alkane conversion,216, 353

cinchonal alkaloids on Pt, nonlinear effect on enantiodifferentiation
asymmetric hydrogenation,216, 276

cinchonidine from solution onto Pt surfaces, effects of dissolved ga
in situ infrared study,219, 404

equilibrium dissociative, CH4 on Ni–YSZ cermet catalysts, carbon a
species formed during, nature and binding strength,217, 324

ethylene, benzene, and ethylbenzene on faujasite zeolites, analy
ONIOM method,219, 320

H2 at low temperature: localization of bivalent transition metal ions
high-silica zeolites with broad range of Si/Al ratios in framewo
216, 192

iodine on basic zeolites,216, 396
microcystins on TiO2 photocatalysts, processes influencing,213, 109
multi-center, role in 1-phenyl-1,2-propanedione hydrogenation

cinchonidine-modified Pt/Al2O3 catalysts,213, 7
nitric oxide

on cobalt–ferrierite, effect of local framework heterogeneity,219, 117
on promoted Ag/α-Al2O3 catalysts,217, 442

nitrogen oxides
on Co,Ba,K/CeO2 catalysts: abatement of diesel exhaust polluta

220, 424
on commercial storage–reduction catalyst,214, 308

unsaturated aldehydes on (111) surface of Pt–Fe alloy catalyst, de
functional theory,217, 354

α,β-unsaturated aldehydes on PtSn catalysts, density functional s
220, 115

on zeolites
control of,216, 298
in TAP reactor: evaluation as supports for ethane oxidative dehy

genation,216, 135
Adsorption energy

effect on selectivity in hydrocracking reactions,217, 376
y

Adsorption entropy
shape selectivity through,214, 88

Air
dissolved, effects on adsorption of cinchonidine from solution onto P

situ IR study,219, 404
Alcohol elimination

reactions over MgyAlOx catalysts, effect of catalyst chemical compo
tion, 215, 220

Alcohols
oxidation by O2 under air pressure over Cu2(OH)PO4 and Cu4O(PO4)2

catalysts,218, 460
racemization under mild reaction conditions, Ru–hydroxyapatite cat

for, 219, 417
Aldehydes

formation of cyanohydrins, enantioselective catalysis by chiral van
Schiff base complex anchored on silica,215, 199

unsaturated, adsorption on (111) surface of Pt–Fe alloy catalyst, de
functional theory,217, 354

Aldol condensation
acetaldehyde and heptanal on hydrotalcite-type catalysts,219, 167
over solid base catalysts: synthesis of fine chemicals,216, 406
titanosilicate activity for, under mild liquid-phase conditions,220, 326

Aliovalent-doped catalysts
chromium-based, hydrofluorination of tetrachloroethylene,219, 8

Alkanes
conversion, tungstated zirconia catalysts for, structure and prope

216, 353
hydrogenolysis, compensation relation in, analysis with in situ X-ray

sorption spectroscopy,216, 178
isomerization, classical kinetics,216, 89
light, catalytic oxidation, free radicals in, kinetic and thermochem

aspects,216, 468
light, selective oxidation, substrate-versatile catalyst for

characterization,218, 54
reactivity,218, 42

pore mouth physisorption on ZSM-22, enthalpies and entropies of,
mation by additivity method,218, 135

Alkenes
hydrogenation by heterogenized Rh complexes prepared by “ship-

bottle” and anchoring methods, comparison,213, 103
nonfunctionalized, enantioselective epoxidation with urea–H2O2 adduct

as oxidant using chiral Mn(III) salen complexes,219, 1
Alkylation

isobutane withn-butene on liquid and solid acid catalysts,216, 313
isobutane/butene over zeolites, deactivation pathways in,220, 192
naphthalene to 2,6-dimethylnaphthalene, shape-selective zeolite ca

for, a priori selection,217, 298
toluene by methanol or ethylene over basic X zeolites,216, 396

Alkynes
semihydrogenation, Pd nanocatalysts in hydrotalcite as mild and h

selective catalysts for,220, 372
Allyl alcohol

epoxidation with H2O2, in selective production of glycidol over titanosi
icate with MWW structure,214, 317

epoxidation over titanosilicate molecular sieves, reactive oxygen sp
in, 216, 461

Alumina, see Aluminum oxide
Aluminophosphates

Pt/MCM-41/MgAPO-n composite catalysts, isomerization and hydr
racking ofn-decane,217, 388

Aluminosilicates
amorphous, catalysis of disproportionation of isopropylnaphthalene,220,

13
Aluminum

Al-based acid sites in H-ZSM-5, activity forn-hexane cracking, quant
tation,218, 155
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Al–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa
WO4 tetrahedron,220, 47

CoNiAl ternary hydrotalcites, phenol hydroxylation, synergistic effect
220, 161

Cr/Si/Al/O catalysts for oxidative dehydrogenation and dehydrogena
of propane, thermolytic molecular precursor routes to,218, 123

extraframework Fe–Al–O species in MFI zeolite, as active species in
zene oxidation to phenol with N2O, 220, 260

Mg–Al layered double hydroxides containing Ni, catalysts derived fro
dry reforming of methane over,213, 191

Mg–V–Al mesoporous mixed oxides prepared from layered double
droxides, dehydrogenation of ethylbenzene to styrene under2
flow, 218, 104

NiAl(110), Al2O3 grown on, support of Pd catalysts, kinetics
methanol oxidation on, molecular beam and TR-IRAS studies,213,
176

Rh/Al/Mg, stable catalyst for partial oxidation of methane, prepara
and characterization,217, 245

role in iron center structure and reactivity in Fe-ZSM-5-based cataly
statistically based IR study,215, 264

tungstated zirconia catalyst promoted with, isomerization ofn-butane,
215, 45

Aluminum nitride
alumina surfaced with, Cr(III) supported on, characterization and d

drogenation activity,213, 281
Aluminum oxide

Al2O3–SiO2, support of CoMo sulfided catalyst, hydrodesulfurization
4,6-diethyldibenzothiophene, inhibiting effects in,219, 442

aluminum nitride-surfaced, Cr(III) supported on, characterization and
hydrogenation activity,213, 281

amorphous, support of Pt catalysts, synthesis and structure,214, 146
Ba-stabilized, support of Pd catalysts, combustion of methane, effe

doping with Ce,215, 78
(Ce,Zr)Ox/Al2O3, support of PdCr catalysts for CO and NO eliminatio

behavior,214, 220
Cu/ZnO/Al2O3 methanol catalysts prepared by flame combustion s

thesis,218, 67
Cu/ZnO catalysts promoted by, production of hydrogen from metha

219, 389
grown on NiAl(110), support of Pd catalysts, kinetics of methanol oxi

tion on, molecular beam and TR-IRAS studies,213, 176
isolated Mo species on, identification by UV resonance Raman s

troscopy,216, 203
La-stabilized, support of Pd catalysts, combustion of methane, effe

doping with Ce,215, 78
molybdena–alumina catalysts, propene metathesis on monomeri

centers of, theoretical study,220, 23
nanocrystalline catalysts, oxidative dehydrogenation of butane in p

ence of iodine,218, 438
NiMo interaction with, MAS NMR, TPR, and TEM studies,215, 7
SiO2–Al2O3

amorphous, support of
fluorinated NiMoS catalysts, hydrodenitrogenation ofo-toluidine,
kinetics,217, 284
Pt catalysts, selectivity in hydrocracking reactions, parameters
trolling, 217, 376

support of
Ni(Co)Mo sulfide hydrotreating catalysts, sulfur tolerance,215, 353
NiW sulfided catalysts, hydrocracking ofn-decane, mechanism
218, 427

supports, NiMo interaction with, MAS NMR, TPR, and TEM studie
215, 7

sulfated ZrO2 catalysts promoted by, regioselective H/D exchange re
tions of propane, effects of skeletal rearrangement,215, 122
support of
Ag catalysts, selective catalytic reduction of NO by octane in oxyg

rich exhaust gases,219, 25
Ag catalysts, selective catalytic reduction of NOx

by ethanol, in situ FTIR study: role of isocyanate species,217, 47
under lean conditions, active silver species in,217, 310

Co catalysts, Fischer–Tropsch synthesis, wax composition trans
during,214, 251

CoMo model sulfide catalysts for hydrodesulfurization, effects of
alyst preparation technique,217, 12

Cr catalysts, distribution of chromium species in, and performanc
dehydrogenation,220, 309

Cu catalysts, interaction with H2, TPA/TPD/isotopic exchange reac
tion study,215, 188

fluorinated NiMoS catalysts, hydrodenitrogenation ofo-toluidine, ki-
netics,217, 284

MoOx, selective oxidation of dimethyl ether to formaldehyde, str
ture and support effects,217, 222

Ni catalysts, methane decomposition and gasification of deposited
bon with CO2, structural changes of Ni species during,219, 176

Ni(Co)Mo sulfide hydrotreating catalysts, sulfur tolerance,215, 353
Pd catalysts

aerobic oxidation of cinnamyl alcohol in organic solvent, in situ E
AFS study,213, 291
cinchonidine-modified, asymmetric hydrogenation of furan c
boxylic acids,219, 52
combustion of methane, effect of doping with Ce,215, 78
hydrogenation of 1,3-butadiene: comparison with Pd on thermo
ductor supports,214, 26
oxidation of gaseous lean trichloroethylene, reaction pathway
kinetic mechanism,214, 130
surface structure, effects on activity for direct decomposition of N
218, 405

PdCr catalysts for CO and NO elimination, behavior,214, 220
PdNi catalysts, methane decomposition into hydrogen and ca

nanofibers,220, 468
Pt catalysts

aqueous-phase reforming of methanol and ethylene glycol,215, 344
asymmetric hydrogenation: nonlinear effect of coadsorbed cinch
alkaloids on enantiodifferentiation,216, 276
cinchonidine-modified, enantioselective hydrogenation of arom
ketones, structural effects,218, 453
cinchonidine-modified, hydrogenation of 1-phenyl-1,2-propa
dione, kinetics and modeling,213, 7
CO-induced surface structural changes, DRIFTS study,217, 478
flame-made, structural behavior and catalysis of enantiosele
hydrogenation,213, 296
α- and β-isocinchonine-modified, enantioselective hydrogenat
of ethyl pyruvate in acetic acid,220, 207
linear CO species on, heats of adsorption using IR spectrosc
impact of Pt dispersion,218, 447
prepared by colloidal lithography, reactivity,215, 94
truncated octahedral nanoparticles, hydrogenation of prop
214, 1

Rh catalysts, CO2 reforming of propane,216, 377
RuCs catalysts, sulfidation state and hydrodesulfurization mechan

analysis with35S tracer methods,217, 59
ZrO2/Al2O3, support of Cr catalysts, distribution of chromium spec

in, and performance in dehydrogenation,220, 309
α-Aluminum oxide

support of Ag epoxidation catalysts
adsorption of CO, effects of Cs and Cl promoters,213, 305
promoted, adsorption of NO,217, 442

γ -Aluminum oxide
sulfated catalysts, hydrothermal preparation,220, 317



530 Journal of Catalysis 220 (2003) 527–566

sites,

iene,

n of

y,

,

d sur

lex

itron

func-

tion

-

ient

eso-

with

e-

and

and

hos-

by

ven-

ulk

t, in

lter-

ril-

ina,

fted

by,

ce

st

ndi-

op-
support of
Au catalysts, N2O/H2, N2O/CO, H2/O2, and CO/O2 reactions,219,

197
Co catalysts, effects of modification by zirconia,215, 66
La2O3 catalyst, selective catalytic reduction of NO by CH4, kinetics,

effects of CO2 and H2O, 214, 292
MoP hydroprocessing catalysts, synthesis, activity, and active

218, 78
PdMo catalysts, reduction of NO with ethanol,220, 358
PdSn catalysts from colloidal oxide synthesis

preparation,218, 280
surface properties and selective hydrogenation of buta-1,3-d
218, 288

Pt catalysts
CO oxidation, surface elementary steps: kinetics of reductio
strongly adsorbed oxygen species by CO,220, 3
gas-phase hydrogenation ofo-xylene, activity and stereoselectivit
218, 267
oxidative dehydrogenation of ethane at low temperature,219, 206
reduction of NO by C3H8 and C3H6 under lean-burn conditions
effect of Na addition,219, 247

PtSn catalysts prepared by successive impregnation and controlle
face reaction, effect of La doping,219, 63

Re catalysts, low-loaded, oxidation and redispersion,219, 362
Aluminum trichloride

catalysis of electrophilic aromatic substitution, DFT study,220, 333
Amines

oxidative carbonylation over ionic liquid-mediated palladium comp
catalyst system,219, 372

Ammonia
decomposition over Ru/C catalyst promoted with Ba or Cs,218, 465
dissociation, activation by oxygen on Pt sponge, analysis by pos

emission profiling,219, 156
selective catalytic reduction of NO

over MnOx–CeO2 catalysts at low temperature, kinetics,217, 434
over transition metal ions in zeolites,216, 324
over vanadium oxide catalysts, mechanistic aspects of, density

tional theory study,213, 115
over V2O5/AC catalysts at low temperatures, formation and reac

of ammonium sulfate salts during,214, 213
over V2O5–TiO2–SiO2 mesoporous catalysts,217, 172

selective catalytic reduction of NOx over zeolite H–ZSM-5, effect of tran
sient NH3 supply,218, 354

self-diffusivity, dependence on loading in H-ZSM-5, pulsed field grad
NMR study,213, 321

synthesis
with Ba-promoted Fe–Co alloys supported on carbon,214, 327
over Ru nano-sized clusters supported on basic zeolites,216, 396
over Ru(0001) surface, density functional calculations,220, 273

Ammonium hydroxide
effects on photocatalytic activity and microstructures of bimodal m

porous titania,217, 69
Ammonium 12-molybdosilicate

solid-state chemistry and application to oxidation catalysis,220, 172
Ammonium salt

effect on chalcone synthesis using natural phosphate modified
sodium nitrate,213, 1

Ammonium sulfate salts
formation and reaction on V2O5/AC catalyst during low-temperature s

lective catalytic reduction of NO by NH3, 214, 213
Ammonium 1-vanado-11-molybdophosphate

solid-state chemistry and application to oxidation catalysis,220, 172
Aniline

selective N,N-methylation over cocrystallized zeolites RHO and X
over Linde type L,217, 107
-

Anisole
acylation with octanoic acid over zeolite beta optimized by steaming

acid leaching: structure–activity relation,218, 239
benzoylation with benzoyl chloride, Cs-substituted dodecatungstop

phoric acid on K-10 clay for,217, 88
Friedel–Crafts hydroxyalkylation with paraformaldehyde catalyzed

zeolites in supercritical CO2, 219, 464
Antimony

selective oxidation catalysts rich in, combinatorial screening and con
tional testing,220, 136

Antimony oxide
enhancement ofpara-selectivity of HZSM-5,219, 310
Mo–V–Sb–Nb oxides for selective propane oxidation to acrylic acid, b

structure and catalytic properties,215, 108
Argon

dissolved, effects on adsorption of cinchonidine from solution onto P
situ IR study,219, 404

Aromatic air contaminants
oxidation, photocatalysts for, pretreatment by halide acids: rate a

ations and thermodynamics,217, 38
Aromatic aldehydes

protection with Ac2O, catalysis by metal cation-exchanged montmo
lonite, 218, 227

Aromatic ketones
enantioselective hydrogenation over cinchonidine-modified Pt/Al2O3

catalysts, structural effects,218, 453
Aromatization

isobutene on Bi2O3–SnO2, kinetics,214, 284
n-octane on Pt/KL catalyst prepared by vapor-phase impregnation,218, 1
on Pt/KL–zeolites,216, 12

Assisted catalytic reactions
classical kinetics,216, 89

Atomic layer deposition
preparation of Cr(III) supported on aluminum nitride-surfaced alum

213, 281
Attenuated total reflection infrared spectroscopy

vinyl ether interactions with acid-modified silica-based catalyst,219, 425
Auger electron spectroscopy

in situ, within electron microscope,216, 144
Automotive exhaust

catalytic treatment,216, 433
classical kinetics of catalytic reactions,216, 89
lean-burn, selective catalytic reduction of NOx in, by coupling catalysis

to electrochemistry,217, 203
Azo dyes

photocatalytic degradation on Au/TiO2 thin film catalysts,220, 127

B

Baeyer–Villiger oxidation
with hydrogen peroxide, catalysis by Lewis acidic Sn(IV) centers gra

onto MCM-41,219, 242
Band-target entropy minimization

spectral reconstruction of in situ FTIR spectroscopic reaction data
213, 126

Barium
Ba–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa

WO4 tetrahedron,220, 47
carbon-supported Fe–Co alloys promoted by, catalysis of NH3 synthesis,

214, 327
Co,Ba,K/CeO2 catalysts, adsorption of NOx: abatement of diesel exhau

pollutants,220, 424
NOx storage catalysts, deactivation by sulfur, effects of exposure co

tions and noble metal,217, 253
Pd/Al2O3 catalysts stabilized by, combustion of methane, effect of d

ing with Ce,215, 78
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Ru/C catalysts promoted with, NH3 decomposition over,218, 465
Barium oxide

commercial storage–reduction catalyst with, NOx adsorption and surfac
reaction on,214, 308

Base catalysis
by zeolites,216, 298

Base catalysts
effects on photocatalytic activity and microstructures of bimodal me

porous titania,217, 69
Benzene

adsorption on faujasite zeolites, analysis by ONIOM method,219, 320
H-exchange over Lewis acid catalysts, DFT study,220, 333
hydrogenation

catalytic activity patterns in, kinetic interpretation based on theore
chemical descriptors,216, 63

over Co/SiO2 catalysts,220, 146
hydroxylation to phenol by N2O, Fe-MFI catalysts for, activity and de

activation,214, 169
methylation over Lewis acid catalysts, DFT study,220, 333
oxidation

over Fe-ZSM-5, density functional theory study,220, 84
in gas phase, photocatalysts for, pretreatment by halide acids: ra

terations and thermodynamics,217, 38
in liquid phase, catalysis by BiOx clusters occluded in ZSM-5 matrix

219, 337
to phenol with N2O over MFI zeolite, extraframework Fe–Al–O

species as active species in,220, 260
Benzofuran carboxylic acid

asymmetric hydrogenation, catalysis by Pd,219, 52
Benzonitrile

solvent effects on heterogeneous synthesis of flavanone over MgO214,
136

Benzoylation
anisole with benzoyl chloride, Cs-substituted dodecatungstophosp

acid on K-10 clay for,217, 88
biphenyl over triflic acid-functionalized Zr-TMS catalysts,220, 442

Benzoyl chloride
benzoylation of anisole, Cs-substituted dodecatungstophosphoric ac

K-10 clay for,217, 88
Benzyl alcohol

oxidation by O2 under air pressure over Cu2(OH)PO4 and Cu4O(PO4)2
catalysts,218, 460

Bi2Mo3O12(010)
surface, morphological evolution in air–H2O atmospheres,213, 151

Biomass
catalysis related to, present status and future trends,216, 47

Biomimetic catalysts
transition metal anion-exchanged layered double hydroxides as b

spired model of vanadium bromoperoxidase,216, 288
Biphenyl

benzoylation over triflic acid-functionalized Zr-TMS catalysts,220, 442
Bismuth oxide

BiOx clusters occluded in ZSM-5 matrix, preparation, characterizat
and catalysis of liquid-phase oxidation of hydrocarbons,219, 337

Bi2O3–SnO2 catalysts, oxidative dehydrodimerization and aromati
tion of isobutene, kinetics,214, 284

Bismuth vanadate
high-throughput preparation and testing for development of dense

conducting catalytic membranes,216, 135
Bis(µ-oxo)dicopper

role in decomposition of NO and N2O over Cu-ZSM-5, operando optica
fiber UV–vis spectroscopic study,220, 500

Bis(phenoxy-imine) titanium complexes
and MgCl2-based activators, catalysts comprised of, polymerization

olefins,215, 171
Bond energy
kinetic interpretation of catalytic activity patterns based on,216, 63

Boron trifluoride
catalysis of electrophilic aromatic substitution, DFT study,220, 333

Bromination
by transition metal anion-exchanged layered double hydroxides, as b

spired model of vanadium bromoperoxidase,216, 288
Brønsted acidity

support for Ni(Co)Mo sulfide hydrotreating catalysts, effect on sulfur
erance,215, 353

Brønsted acid sites
on active sulfated alumina catalysts obtained by hydrothermal treatm

220, 317
Fe- and Al-based, in H-ZSM-5, activity forn-hexane cracking, quantita

tion, 218, 155
role in vapor-phase oxidation of 3-picoline over CrV1−xPxO4 crystalline

catalysts,218, 32
1,3-Butadiene

hydrogenation on Pd catalysts on thermo-conductor or oxide supp
comparison,214, 26

hydrogenation over Pd–Sn/Al2O3 catalysts from colloidal oxide synthe
sis,218, 288

n-Butane
conversion on sulfated zirconia, isomerization mechanism and13C-label

scrambling in,13C MAS NMR and ex situ GC-MS study,220, 233
isomerization

over aluminum-promoted tungstated zirconia,215, 45
over sulfated zirconia

active sites,218, 258
effect of mechanical stress,217, 487
surface deposits formed in, in situ UV–vis diffuse reflectance sp
troscopic study,218, 365

oxidative dehydrogenation over nanocrystalline MgO, Al2O3, and
VOx/MgO catalysts in presence of iodine,218, 438

selective oxidation, substrate-versatile catalyst for
reactivity,218, 42

tert-Butanol
alkylation of phenol in liquid phase, effects of large-pore zeolite chan

structures and acid properties,218, 249
2-Butenal,see Crotonaldehyde
Butene

addition, in characterization of active sites on sulfated zirconia fon-
butane isomerization,218, 258

1-Butene
alkylation of isobutane on liquid and solid acid catalysts,216, 313
hydrogenation over fluorous derivative of Wilkinson’s catalyst in sup

critical CO2, membrane reactor for,219, 126
isomerization

over basic X zeolites,216, 396
over TiO2–SiO2 materials,220, 240

skeletal isomerization to isobutene over zeolites IM-5 and NU-88,215,
151

2-Butene
alkylation of isobutane over zeolites, deactivation pathways in,220, 192

Butyl acetate
photocatalytic oxidation in vapor phase on TiO2, Pt/TiO2 and WO3/TiO2,

215, 129
tert-Butylation

phenol in liquid phase, effects of large-pore zeolite channel struct
and acid properties,218, 249

4-tert-Butylcyclohexanone
Meerwein–Ponndorf–Verley reduction over supported zirconium prop

ide catalysts,218, 396
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a-
1-n-Butyl-3-methylimidazolium organochloroaluminate
Ni–1,2-diiminophosphorane complex immobilized in, biphasic oligom

ization of ethylene,219, 59

C

C1 mechanism
methane oxidation on Pt,213, 23

Calcination
Ba-Y,FAU, effect on nonthermal plasma-assisted reduction of NOx, 220,

291
effects on evolution of Fe species during synthesis of over-excha

Fe/ZSM-5 by chemical vapor deposition of FeCl3, 213, 251
Calcium

Ca–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa
WO4 tetrahedron,220, 47

Carbazole
hydrodenitrogenation over bulk molybdenum carbide, kinetics,218, 24

Carbenium ion
skeletal rearrangement in regioselective H/D exchange reactions

strong solid acids,215, 122
Carbon

activated,see Activated carbon-supported catalysts
adspecies formed during equilibrium dissociative adsorption of CH4 on

Ni–YSZ cermet catalysts, nature and binding strength,217, 324
carbon–carbon bonds

formation reactions, titanium silicates for,220, 326
rearrangements on metallic surfaces, electronic conditions for,214,

336
carbon–carbon and C–O bonds in surface species derived from et

on Pt(111), cleavage of, DFT studies,218, 178
deposited on supported Ni catalysts, gasification with CO2, structural

changes of Ni species during,219, 176
nanofibers

formation by methane decomposition
over Ni/SiO2 catalysts,217, 79
over supported Pd–Ni catalysts,220, 468

support of Ru catalysts, hydrogenation of cinnamaldehyde, effec
oxygen-containing surface groups,214, 78

nanofibers and nanotubes
preparation, characterization, and applications,216, 333
prepared by catalytic decomposition of acetylene in fluidized bed

actor, characterization,215, 305
Si–C bond formation over solid base catalysts,216, 406
support of

FeCo alloys promoted by Ba, catalysis of NH3 synthesis,214, 327
Pd catalysts

molecular orbital study,214, 53
oxidative carbonylation of phenols, nature and role of Pd ac
states in,218, 334

Ru catalysts, Ba- or Cs-promoted, NH3 decomposition over,218, 465
Carbonaceous deposits

formation and nature in catalytic reduction of N2O by C2H4 over Fe-
ZSM-5,218, 220

on Mo/HZSM-5 catalysts, characterization and roles in methane d
droaromatization,216, 386

Carbon dioxide
adsorption on basic zeolites,216, 396
cycloaddition to ethylene oxide over basic X zeolites,216, 396
dehydrogenation of propane over Cr-MCM-41 prepared by direct

drothermal synthesis and template-ion exchange,220, 347
dissolved, effects on adsorption of cinchonidine from solution onto P

situ IR study,219, 404
dry reforming of methane over catalysts derived from Ni-containing M

Al layered double hydroxides,213, 191
effect on kinetics of NO reduction by CH4 over La2O3/γ -Al2O3 catalyst,

214, 292
l

gasification of carbon deposited on supported Ni catalysts, struc
changes of Ni species during,219, 176

imidazolium zinc tetrahalide-catalyzed coupling to ethylene oxide
propylene oxide,220, 44

promotion of ethylbenzene dehydrogenation to styrene over Mg-
mesoporous mixed oxide catalysts,218, 104

and propylene oxide, copolymerization over zinc glutarate catalysts
NEXAFS spectroscopy,218, 386
X-ray absorption and NMR studies,218, 209

reforming of propane over supported Rh catalysts,216, 377
supercritical

Friedel–Crafts hydroxyalkylation of anisole with paraformaldehy
catalyzed by zeolites in,219, 464

homogeneous catalysis in, membrane reactors for,219, 126
Carbon monoxide

adsorption
on CuAPSO-34 microporous catalysts for N2O decomposition, com

parison with CuZSM-5,217, 100
on molybdenum sulfide/β-zeolite catalysts of varying acidities,220,

433
on Rh and Rh–Te catalysts, microcalorimetric, IR, and DFT stud

217, 209
on supported and promoted Ag epoxidation catalysts,213, 305
on tungstated zirconia catalysts for alkane conversion,216, 353

differential heat of adsorption on Cu catalysts, effect of ZnO,
crocalorimetric study,220, 249

dissolved, effects on adsorption of cinchonidine from solution onto P
situ IR study,219, 404

elimination reaction over PdCr/Al2O3 and PdCr/(Ce,Zr)Ox /Al2O3 cata-
lysts,214, 220

hydrogenation
on Co/γ -Al2O3 catalysts, effect of catalyst modification by zircon

215, 66
on Ru-promoted Co/SiO2 catalysts, surface reaction parameters d

ing, effect of H2 partial pressure,213, 78
induction of surface structural changes of oxide-supported Pt cata

DRIFTS study,217, 478
linear species on Pt/Al2O3, heats of adsorption using IR spectrosco

impact of Pt dispersion,218, 447
oxidation

active sites for, elucidation and design,216, 73
on ceria–lanthana mixed oxide catalysts,219, 295
on CuO/CeZrO4 catalysts, effect of NO,214, 261
at low temperature, supported Au catalysts for,216, 425
noncatalytic reaction and catalysis by Au/TiO2, 219, 17
on Pt(110), surface reactivity in, local manipulation,216, 246
on Pt/Al2O3 catalyst, surface elementary steps: kinetics of reduc

of strongly adsorbed oxygen species by CO,220, 3
on Pt/alumina and Pt/ceria catalysts prepared by colloidal lithogra

215, 94
on Pt catalysts

bistability in, effect of oxide formation,220, 478
kinetic oscillations on nm scale, simulation,214, 121

on Pt/SiO2 catalysts, effect of crystallite size, in situ FTIR, EXAF
and activity studies,220, 382

poisoning with, in characterization of active sites on sulfated zirconia
n-butane isomerization,218, 258

pulse transient experiments over Pd/CeO2 catalyst, oxygen storage c
pacity measured by, mathematical modeling,219, 259

reduction of N2O on supported Au catalysts,219, 197
selective oxidation in excess H2 over nanostructured Cu0.1Ce0.9O2−y

catalyst, kinetics,213, 135
vibrational frequencies on methanol synthesis catalysts, DFT study,213,

63
Carbonylation

homogeneous catalysis of, industrial view,216, 23



Journal of Catalysis 220 (2003) 527–566 533

,

ible

tals

cture

ased

tions

st

nsien

n,

s

ben-

ch-

rate,

f tri-

lysts,

cies

lytic

ter-

tuted

ans-

nts,

g

lo-

per-

iza-

nd
utes

oxy-

-

in,

ne,

ne,

y, and

hy-
methanol to dimethyl carbonate over Cu+X zeolite catalyst, kinetics,217,
396

Catalyst design
active sites,216, 73
heterogeneous catalysts, thermolytic molecular precursor approach216,

265
highly reactive titanium oxide photocatalysts operating under vis

light irradiation,216, 505
knowledge extraction from high-throughput experimentation,216, 98
for petroleum and petrochemical industries, implications of fundamen

of shape selectivity,216, 32
single-site heterogeneous catalysts, nanoscale design bases for,216, 236

Ceric oxide
in automotive exhaust catalysis,216, 433
ceria/zirconia nanocrystals prepared by flame-spray synthesis, stru

and dynamic oxygen exchange capacity,220, 35
composites with Cu and yttria-stabilized zirconia, SOFC anodes b

on, for direct electrochemical oxidation of hydrocarbons,216, 477
effect on Cu-catalyzed water–gas shift reaction under realistic condi

for fuel cell applications,217, 233
mixed oxide catalysts with lanthana

oxidation of carbon monoxide,219, 295
oxidation of methane,219, 286
surface segregation and solid state studies,219, 305

MnOx–CeO2 catalyst, low-temperature SCR of NO with NH3, kinetics,
217, 434

support of
Co,Ba,K catalysts, adsorption of NOx: abatement of diesel exhau

pollutants,220, 424
Pd catalysts, oxygen storage capacity measured by CO pulse tra

experiments, mathematical modeling,219, 259
Pt catalysts, prepared by colloidal lithography, reactivity,215, 94
Rh catalysts, reaction with steam, associated H2 formation: character-

ization of reduced centers of ceria,213, 226
Cerium

Pd catalysts doped with, combustion of methane,215, 78
Cerium oxide

(Ce,Zr)Ox/Al2O3, support of PdCr catalysts for CO and NO eliminatio
behavior,214, 220

Cerium–zirconium mixed oxide
support of CuO catalysts, oxidation of CO, effect of presence of NO,214,

261
Cermet catalysts

Ni–YSZ, equilibrium dissociative adsorption of CH4, carbon adspecie
formed during, nature and binding strength,217, 324

Cesium
dodecatungstophosphoric acid substituted with, on K-10 clay, for

zoylation of anisole with benzoyl chloride,217, 88
promotion of Ag/α-Al2O3 epoxidation catalysts, effects on adsorption

carbon monoxide,213, 305
nitric oxide,217, 442

Ru/C catalysts promoted with, NH3 decomposition over,218, 465
Ru–Cs/Al2O3 catalysts, sulfidation state and hydrodesulfurization me

anism, analysis with35S tracer methods,217, 59
zeolite X containing, as catalysts and catalyst supports,216, 396

Cesium 1-vanado-11-molybdophosphate
solid-state chemistry and application to oxidation catalysis,220, 172

Chabasite structure
CuAPSO-34 microporous catalysts with, for N2O decomposition, hy-

drothermal stability of, comparison with CuZSM-5,217, 100
Chalcones

synthesis, catalysis by natural phosphate modified with sodium nit
213, 1

Channel structure
large-pore zeolites, effects in liquid-phasetert-butylation of phenol,218,

249
t

Charcoal
support of noble metal catalysts, diastereoselective hydrogenation o

cyclic α,β-dehydrodipeptide,217, 240
Chelates

metal, aqueous, impregnation with, for synthesis of supported cata
216, 257

Chemical vapor deposition
FeCl3, over-exchanged Fe/ZSM-5 obtained by, evolution of Fe spe

during synthesis of,213, 251
Fe-doped silica preparation by, effects on physicochemical and cata

properties of,219, 146
trimethylgallium, Ga/HZSM-5 and Ga/HMOR synthesized by, charac

ization,219, 352
Chiral auxiliary

pyroglutamic acid as, in diastereoselective hydrogenation of disubsti
aromatic rings on Rh(111), periodic DFT study,217, 23

Chiral catalysts
in porous hosts

catalysis,217, 275
synthesis,217, 264

Chlorinated hydrocarbons
oxidation over Pt zeolite catalysts: mechanism of dichloromethane tr

formation over PtNaY catalysts,215, 234
Chlorine

promotion of Ag/α-Al2O3 epoxidation catalysts, effects on adsorption
carbon monoxide,213, 305
nitric oxide,217, 442

Chlorine radicals
generation by photocatalysts for oxidation of aromatic air contamina

217, 38
2-Chloro ethyl sulfide

photocatalytic gas-phase destruction,220, 414
1-Chloro-1-fluoroethene

dehalogenation to acetylene onα-Cr2O3 (101̄2), 214, 273
Chromenes

enantioselective epoxidation with urea–H2O2 adduct as oxidant usin
chiral Mn(III) salen complexes,219, 1

α-Chromic oxide
α-Cr2O3 (101̄2) surface, catalysis of 1-chloro-1-fluoroethene deha

genation to acetylene on,214, 273
Chromium

Al2O3-supported catalysts, distribution of chromium species in, and
formance in dehydrogenation,220, 309

Cr(III), supported on aluminum nitride-surfaced alumina, character
tion and dehydrogenation activity,213, 281

Cr/Si/Al/O and Cr/Si/Zr/O catalysts for oxidative dehydrogenation a
dehydrogenation of propane, thermolytic molecular precursor ro
to, 218, 123

La–Cr perovskite catalysts, combustion of soot, role of suprafacial
gen,217, 367

PdCr/Al2O3 and PdCr/(Ce,Zr)Ox /Al2O3 catalysts for CO and NO elim
ination, behavior,214, 220

ZrO2/Al2O3-supported catalysts, distribution of chromium species
and performance in dehydrogenation,220, 309

Chromium fluoride
aliovalent-doped catalysts, hydrofluorination of tetrachloroethyle

219, 8
Chromium oxide

aliovalent-doped catalysts, hydrofluorination of tetrachloroethyle
219, 8

Chromium trioxide
tantalum oxide-supported catalysts, synthesis, Raman spectroscop

methanol oxidation,217, 468
Cinchona alkaloids

coadsorbed, nonlinear effect on enantiodifferentiation in asymmetric
drogenation on Pt catalysts,216, 276
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Pd/TiO2 catalysts modified by, enantioselective hydrogenation o
pyrones,219, 41

Cinchonidine
adsorption from solution onto Pt surfaces, effects of dissolved gase

situ infrared study,219, 404
Cinchonidine-modified catalysts

Pd/Al2O3, asymmetric hydrogenation of furan carboxylic acids,219, 52
Pt/Al2O3

enantioselective hydrogenation of aromatic ketones, structural eff
218, 453

hydrogenation of 1-phenyl-1,2-propanedione, kinetics and mode
213, 7

Pt catalysts, asymmetric hydrogenation of cyclohexane-1,2-dione,215,
116

Cinnamaldehyde
hydrogenation over carbon nanofiber-supported Ru catalysts, effe

oxygen-containing surface groups,214, 78
Cinnamyl alcohol

aerobic oxidation in organic solvent over Pd/Al2O3 catalysts, in situ EX-
AFS study,213, 291

13C-label scrambling
in n-butane conversion on sulfated zirconia catalysts,220, 233

Claisen–Schmidt condensation
chalcone synthesis using natural phosphate modified with sodium ni

213, 1
Clay

K-10, Cs-substituted dodecatungstophosphoric acid on, for benzoyl
of anisole with benzoyl chloride,217, 88

Coal
catalysis related to, present status and future trends,216, 47

Cobalt
Al2O3-supported catalysts, Fischer–Tropsch synthesis, wax compo

transients during,214, 251
γ -Al2O3-supported catalysts, effects of modification by zirconia,215,

66
Co2+, in high-silica zeolites with broad range of Si/Al ratios in fram

work, localization by low-temperature H2 adsorption,216, 192
Co,Ba,K/CeO2 catalysts, adsorption of NOx: abatement of diesel exhau

pollutants,220, 424
Co–B amorphous catalyst, liquid-phase hydrogenation of acetonitri

ethylamine,214, 15
CoMo/Al2O3 model sulfide catalysts for hydrodesulfurization, effects

catalyst preparation technique,217, 12
CoMo/Al2O3–SiO2 sulfided catalyst, hydrodesulfurization of 4,6-die

yldibenzothiophene, inhibiting effects in,219, 442
CoMo hydrotreating catalysts, supported

sulfur tolerance,215, 353
synthesis by impregnation and drying using aqueous chelated

complexes,216, 257
CoNiAl ternary hydrotalcites, phenol hydroxylation, synergistic effect

220, 161
Co–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa

WO4 tetrahedron,220, 47
FeCo alloys supported by carbon, Ba-promoted, catalysis of NH3 syn-

thesis,214, 327
within ferrierite, adsorption of NO, effect of local framework heteroge

ity, 219, 117
heterogeneous catalysts, operando studies and in situ characteriz

216, 155
SBA-15-supported mesoporous catalysts, Fischer–Tropsch synthe

hydrocarbons, effects of metal loading, cobalt precursor, and
moters,220, 486

SiO2-supported catalysts
high-temperature reduction with hydrogen, phase composition, an

tivity, 220, 146
hydrothermal deactivation in Fischer–Tropsch synthesis,217, 127
,

f

Ru-promoted, surface reaction parameters during CO hydrogen
on, effect of H2 partial pressure,213, 78

species in CoZSM5 and PtCoZSM5 for selective catalytic reductio
NOx with CH4, 217, 186

Cobalt molybdenum phosphide
SiO2-supported hydrodenitrogenation catalysts, synthesis and char

ization,219, 85
Cobalt phosphide

SiO2-supported hydrodenitrogenation catalysts, synthesis and char
ization,219, 85

Cobalt–strontium hydroxyapatite
catalysis of propane oxidation and H–D exchangeability of hydro

groups,214, 8
Coke

composition and effect on acidity and porosity inm-xylene transforma-
tion over H-MCM-22 zeolite,220, 92

in deactivation of zeolite during isobutane/butene alkylation,220, 192
deposit location on Pt-beta catalysts in selective catalytic reductio

NOx by propylene,218, 111
formation in methanol-to-hydrocarbon conversion over zeolite H-M

UV Raman spectroscopic study,213, 39
precursor formation and zeolite deactivation, mechanistic insights

hexamethylbenzene conversion,215, 30
Coking

deactivation of Fe-MFI catalysts for benzene hydroxylation to pheno
N2O, 214, 169

Colloidal lithography
Pt/alumina and Pt/ceria catalysts prepared by, reactivity,215, 94

Colloidal oxide synthesis
Pd–Sn/Al2O3 catalysts,218, 280

Combinatorial catalysis
acceleration of catalyst development by fast transient kinetic inves

tion, 216, 135
high-throughput screening under demanding conditions,216, 110

Combinatorial chemistry
screening of antimony-rich selective oxidation catalysts,220, 136

Combustion,see also Oxidation
carbon monoxide on ceria–lanthana mixed oxide catalysts,219, 295
methane

activity of catalytic membranes for, effects of permeation regime,218,
457

over Ce-doped Pd catalysts,215, 78
on ceria–lanthana mixed oxide catalysts,219, 286

soot over perovskite catalysts, role of suprafacial oxygen,217, 367
Compensation effect

kinetic interpretation of catalytic activity patterns based on theore
chemical descriptors,216, 63

support-induced, in H/D exchange of cyclopentane,219, 134
Compensation relation

in alkane hydrogenolysis, analysis with in situ X-ray absorption sp
troscopy,216, 178

Concentration balance phenomenon
common reactive adsorbate for ethylbenzene and indenic compoun

n-propylbenzene conversion over precoked Pt/SiO2 catalyst,218,
411

Condensation
role in liquid-phase hydrogenation of acetonitrile to ethylamine o

Co–B amorphous alloy catalyst,214, 15
Confinement effect

in nanostructured fiber and tube catalysts,216, 333
in zeolites, activation of reactants by,216, 298

Controlled surface reaction
PtSn/γ -Al2O3 catalysts prepared by, effect of La doping,219, 63

Copolymerization
carbon dioxide and propylene oxide over zinc glutarate catalysts

NEXAFS spectroscopy,218, 386
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X-ray absorption and NMR studies,218, 209
Copper

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

Al2O3-supported catalysts, interaction with H2, TPA/TPD/isotopic ex-
change reaction study,215, 188

carbon-supported catalysts, dehydrogenation of isopropanol,216, 362
catalysis of water–gas shift reaction under realistic conditions for

cell applications, kinetics,217, 233
composites with ceria and yttria-stabilized zirconia, SOFC anodes b

on, for direct electrochemical oxidation of hydrocarbons,216, 477
Cu+X zeolite catalyst, methanol carbonylation to dimethyl carbonate

netics,217, 396
Cu/ZnO/Al2O3 methanol catalysts prepared by flame combustion s

thesis,218, 67
Cu/ZnO catalysts

extrusion for single-stage gas-phase processing of dimethyl male
tetrahydrofuran,218, 419

methanol synthesis under high pressure, high-throughput scree
216, 110

differential heat of adsorption of CO on, effect of ZnO, microcalorime
study,220, 249

functionalized Cu(II)–porphyrin or Cu(II)–phthalocyanine, TiO2 im-
pregnated with, photocatalytic degradation of 4-nitrophenol,217,
334

heterogeneous catalysts, operando studies and in situ characteriz
216, 155

ions, effect on H2O2 formation over photocatalytic TiO2 particles,219,
214

methanol synthesis catalysts, CO vibrational frequencies on, DFT s
213, 63

MnO-supported catalysts prepared via spinel-type oxide, water–gas
reaction for reformed fuels,215, 271

trimer on TiO2(110) surfaces, polarization-dependent total-reflection
orescence XAFS,216, 165

ZnO-supported catalysts promoted by ZrO2 and Al2O3, production of
hydrogen from methanol,219, 389

Copper hydroxyphosphate
catalysis of oxidation of olefins and alcohols by O2 under air pressure

218, 460
Copper oxide

interface with (Ce,Zr)Ox, redox interplay at, analysis: effects of NO o
CO oxidation over CuO/CeZrO4 catalysts,214, 261

Copper(I) oxide
catalysis of oxidative carbonylation of phenols, nature and role of

active states in,218, 334
Copper(II) oxide

CeZrO4-supported catalysts, oxidation of CO, effect of presence of
214, 261

Copper oxide phosphate
catalysis of oxidation of olefins and alcohols by O2 under air pressure

218, 460
Cothermolysis

Cr/Si/Al/O and Cr/Si/Zr/O catalysts formed by, oxidative dehydroge
tion and dehydrogenation of propane,218, 123

Cracking
C6 isomers over fluidized cracking catalyst, study in temporal analys

product reactor,216, 135
C6–C9 paraffins, shape selectivity,216, 32
n-hexane

activity of Fe- and Al-based acid sites in H-ZSM-5 for, quantitatio
218, 155

over tungstophosphoric acid: stability study,217, 292
n-octane over zeolites IM-5 and NU-88,215, 151
thiophene derivatives, catalysis by mordenite, periodic DFT study,215,

20
,

Cr-MCM-41
prepared by direct hydrothermal synthesis and template-ion excha

characterization and catalytic properties,220, 347
Crotonaldehyde

adsorption and bonding on Sn/Pt surface alloys,215, 245
hydrogenation with Pt catalysts, effect of Sn additives: density functio

study of molecular adsorption,220, 115
CrV1−xPxO4

crystalline catalysts for vapor-phase oxidation of 3-picoline,218, 32
Crystallite size effect

Pt/SiO2 oxidation catalysts, in situ FTIR, EXAFS, and activity studie
220, 382

Csx(NH4)yHzPMo12O40
and related heteropolyacids, conversion of methacrolein to methac

acid, in situ structural study,213, 235
Cu0.1Ce0.9O2−y

nanostructured catalysts, selective CO oxidation, kinetics,213, 135
Cumene

synthesis, shape selectivity in, computational studies,216, 32
Cyanohydrins

enantioselective formation over chiral vanadyl Schiff base complex
chored on silica, optimization by support modification,215, 199

Cyclic hydrocarbons
effects on reactions of hexane isomers on H-mordenite at moderate

peratures in liquid and gas phases,219, 186
Cycloaddition

carbon dioxide to ethylene oxide over basic X zeolites,216, 396
Cyclohexane

liquid-phase oxidation, catalysis by BiOx clusters occluded in ZSM-5
matrix, 219, 337

Cyclohexane-1,2-dione
asymmetric hydrogenation over cinchonidine-modified Pt catalysts,215,

116
Cyclohexanol

oxidation by O2 under air pressure over Cu2(OH)PO4 and Cu4O(PO4)2
catalysts,218, 460

Cyclohexene
oxidation by O2 under air pressure over Cu2(OH)PO4 and Cu4O(PO4)2

catalysts,218, 460
Cyclopentane

H/D exchange
kinetics,214, 153
support-induced compensation effects in,219, 134

Cyclopentanol
formation in liquid-phase cyclopentene hydration, MCM-22 selectiv

for, 213, 272
Cyclopentene

liquid-phase hydration to cyclopentanol, MCM-22 selectivity for,213,
272

Cyclopropanation
styrene over chiral catalysts confined in porous hosts,217, 275

D

Deactivation
CuZSM-5, comparison with CuAPSO-34 microporous catalysts for N2O

decomposition,217, 100
Fe-MFI catalysts for benzene hydroxylation to phenol by N2O, 214, 169
Gd–Pd sol–gel catalysts by SO2 in NO reduction with CH4, surface

species in, spectroscopic study,217, 1
hydrothermal, Co/SiO2 catalysts in Fischer–Tropsch synthesis,217, 127
NOx storage catalysts by sulfur, effects of exposure conditions and n

metal,217, 253
PdAg sol–gel catalysts in selective hydrodechlorination of 1,2-dichlo

ethane into ethylene, mechanism,220, 215
in zeolite-catalyzed isobutane/butene alkylation,220, 192
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zeolites, coke precursor formation in, mechanistic insights from hex
ethylbenzene conversion,215, 30

Dealumination
zeolite beta by steaming and acid leaching for acylation of anisole

octanoic acid: structure–activity relation,218, 239
n-Decane

catalytic partial oxidation at millisecond contact times,215, 332
hydrocracking on sulfided NiW/silica-alumina catalyst, mechanis

218, 427
isomerization and hydrocracking over Pt/MCM-41/MgAPO-n composite

catalysts,217, 388
1-Decene

polymerization, nickel(α-diimine) catalyst for, XAS study,214, 165
Decomposition

acetylene in fluidized bed reactor, carbon nanotubes and nonfiber
pared by, characterization,215, 305

ammonia over Ru/C catalyst promoted with Ba or Cs,218, 465
ethanol on Pt(111), surface species derived from, C–C and C–O

cleavage in, DFT studies,218, 178
isopropanol over iron-doped silica, effect of preparation and pretreat

methods,219, 146
methane

into hydrogen and carbon nanofibers
over Ni/SiO2 catalysts,217, 79
over supported Pd–Ni catalysts,220, 468

over supported Ni catalysts, structural changes of Ni species du
219, 176

methanol and water on Pt-modified C/W(111) surfaces,215, 254
4-methylpentan-2-ol over active sulfated alumina catalysts obtaine

hydrothermal treatment,220, 317
nitric oxide

over Cu-ZSM-5 zeolite, operando optical fiber UV–vis spectrosco
study,220, 500

effects of surface structure of supported Pd catalysts,218, 405
by hydrocarbon in excess of dioxygen, classical kinetics,216, 89
into N2 and O2 over La(Ba)Mn(In)O3 perovskite oxide,220, 104

nitrogen oxides over transition metal ion zeolites,216, 324
nitrous oxide

CuAPSO-34 microporous catalysts for, hydrothermal stability, c
parison with CuZSM-5,217, 100

over Cu-ZSM-5 zeolite, operando optical fiber UV–vis spectrosco
study,220, 500

over Fe-containing zeolites, surface chemistry,219, 456
over FeMFI zeolites, active site structure sensitivity in,218, 234
formation of surface oxygen on H-ZSM-5 with low Fe content, act

sites for,219, 273
nanostructured catalysts for,216, 443
over steam-activated FeMFI zeolites,214, 33

Dehalogenation
1-chloro-1-fluoroethene to acetylene onα-Cr2O3 (101̄2), 214, 273

Dehydration
alcohol over MgyAlOx catalysts, effect of catalyst chemical compositio

215, 220
Dehydroaromatization

methane over Mo/HZSM-5 catalysts
under nonoxidative conditions,216, 386
promotional role of water added to methane feed,220, 57

Dehydrogenation
alcohol over MgyAlOx catalysts, effect of catalyst chemical compositio

215, 220
alkanes on Cr(III) supported on aluminum nitride-surfaced alumina,213,

281
effect on gas-phase hydrogenation ofo-xylene over Pt/alumina catalyst

218, 267
ethylbenzene to styrene over Mg–V–Al mesoporous mixed oxide c

lysts under CO2 flow, 218, 104
-

isobutane over Cr catalysts supported on Al2O3 and ZrO2/Al2O3, 220,
309

isopropanol over Cu catalysts,216, 362
methanol, model catalysts for, preparation and characterization,216, 223
propane

with CO2 over Cr-MCM-41 prepared by direct hydrothermal synthe
and template-ion exchange,220, 347

Cr/Si/Al/O and Cr/Si/Zr/O catalysts for, thermolytic molecular prec
sor routes to,218, 123

Dendritic salens
polystyrene beads prepared by cross-linking copolymerization with

distribution in,215, 87
Density functional theory

active site analysis and design,216, 73
adsorption of unsaturated aldehydes on (111) surface of Pt–Fe allo

alyst,217, 354
adsorption ofα,β-unsaturated aldehydes on PtSn catalysts,220, 115
ammonia synthesis over Ru(0001) surface,220, 273
benzene oxidation over Fe-ZSM-5,220, 84
bond energies, kinetic interpretation of catalytic activity patterns ba

on,216, 63
2-butenal adsorption and bonding on Sn/Pt surface alloys,215, 245
carbon monoxide adsorption on Rh and Rh–Te catalysts,217, 209
carbon monoxide vibrational frequencies on methanol synthesis

lysts,213, 63
C–C and C–O bond cleavage in surface species derived from ethan

Pt(111),218, 178
construction of reaction coordinate and microkinetic model of ethy

epoxidation on Ag catalysts,214, 200
effect of local framework heterogeneity on NO adsorption on cob

ferrierite,219, 117
electrophilic aromatic substitution catalyzed by Lewis acids,220, 333
initial steps in thiophene desulfurization on Ni(100),214, 234
oxidation catalysis, cluster calculations,216, 416
Pd catalysts on carbon supports,214, 53
2-pentene isomerization over H-ZSM-22,214, 67
periodic, pyroglutamic acid as chiral auxiliary in diastereoselective

drogenation of disubstituted aromatic rings on Rh(111),217, 23
propene metathesis on monomeric Mo centers of molybdena–alu

catalysts,220, 23
selective catalytic reduction mechanism on vanadium oxide cata

213, 115
structure sensitivity for NO dissociation on Pd and Rh surfaces,213, 211
thiophenic derivative cracking catalyzed by mordenite, periodic D

study,215, 20
Desorption

from zeolites, study in TAP reactor: evaluation as supports for eth
oxidative dehydrogenation,216, 135

Desulfurization
thiophene derivatives by zeolites, periodic DFT study,215, 20
thiophene on Ni(100), initial steps in, DFT study,214, 234

Deuteration
hydroxyl groups of strontium hydroxyapatite catalysts, enhancemen

Co incorporation into catalyst,214, 8
1,4-Dialdehydes

intramolecular Tishchenko reaction over solid base catalysts, sele
phthalide–skeleton synthesis by,217, 117

Diastereoselective hydrogenation
disubstituted aromatic rings on Rh(111), pyroglutamic acid as chiral

iliary in, periodic DFT study,217, 23
tricyclic α,β-dehydrodipeptide on charcoal-supported noble metal c

lysts,217, 240
Dibenzothiophene

cracking catalyzed by mordenite, periodic DFT study,215, 20
hydrodesulfurization

over Au/Pd catalysts, synergetic effect of Au during,215, 317
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catalytic activity patterns in, kinetic interpretation based on theore
chemical descriptors,216, 63

over MoP/γ -Al2O3 catalyst,218, 78
over Ni-promoted SBA-15 with high loading of short WS2 slabs,213,

163
over Ru–Cs sulfide catalysts, mechanism of, analysis with35S tracer

methods,217, 59
1,2-Dichloroethane

selective hydrodechlorination into ethylene on PdAg sol–gel cataly
deactivation mechanism and regeneration,220, 215

Dichloromethane
low-temperature deep oxidation by H-ZSM-5-supported manganes

ide catalysts,218, 148
transformation over PtNaY catalysts, mechanism,215, 234

Diesel exhausts
abatement: NOx adsorption on Co,Ba,K/CeO2 catalysts,220, 424

Diesel fuel
catalytic partial oxidation at millisecond contact times,215, 332

4,6-Diethyldibenzothiophene
hydrodesulfurization, inhibiting effects in,219, 442

Diffuse reflectance infrared Fourier transform spectroscopy
active silver species in lean reduction of NOx with C3H6 in presence of

H2O, 217, 310
CO-induced surface structural changes in oxide-supported Pt cata

217, 478
continuous NO reduction with octane over Ag/Al2O3 catalysts,219, 25
gas and surface species during photocatalytic oxidation of ethano

acetone over nanocrystalline TiO2, 219, 219
H2 adsorption on high-silica zeolites with broad range of Si/Al ratios

framework: bivalent transition metal ion localization,216, 192
Lewis acid sites of aluminum-promoted tungstated zirconia in isome

tion of n-butane,215, 45
nitric oxide adsorption on promoted Ag/α-Al2O3 catalysts,217, 442
PdCr/Al2O3 and PdCr/(Ce,Zr)Ox /Al2O3 catalysts for CO and NO elim

ination,214, 220
redox properties at CuOx –(Ce,Zr)Ox interfaces,214, 261
selective catalytic reduction of NOx by ethanol on Ag/Al2O3 catalysts,

in situ study: role of isocyanate species,217, 47
solvent effects in synthesis of titanium-supported amorphous silica e

idation catalysts,217, 195
surface species in SO2 deactivation of sol–gel Gd–Pd catalysts in N

reduction with CH4, 217, 1
V2O5–TiO2–SiO2 mesoporous catalysts for selective catalytic reduc

of NO by NH3, 217, 172
Diffuse reflectance ultraviolet–visible spectroscopy

reactive oxygen species in epoxidation over titanosilicate molec
sieves,216, 461

surface deposit formation in isomerization ofn-butane andn-pentane
over sulfated zirconia,218, 365

Diffusion
ammonia self-diffusivity, dependence on loading in H-ZSM-5, pul

field gradient NMR study,213, 321
branched octene intermediates from acidic to Pt sites inside zeolite

ities, effects on reaction rates and pathways over Pt/HY zeolites,
218, 12

effects on selectivity inn-octane aromatization on Pt/KL catalyst pr
pared by vapor-phase impregnation,218, 1

Dihydrothiophene
cracking catalyzed by mordenite, periodic DFT study,215, 20

1,2-Diiminophosphorane
complex with Ni, immobilized in 1-n-butyl-3-methylimidazolium organ

ochloroaluminate, biphasic oligomerization of ethylene,219, 59
Diisopropylnaphthalene

formation by disproportionation of isopropylnaphthalene on zeolite c
lysts,220, 13
,

Diketopiperazines
unsaturated derivative with tricyclicα,β-dehydrodipeptide structure, d

astereoselective hydrogenation,217, 240
N,N-Dimethylaniline

formation by selective N,N-methylation over cocrystallized zeolites R
and X and over Linde type L,217, 107

2,2-Dimethylbutane
conversion over Pd/SiO2 catalysts, effects of catalyst transformation

palladium silicide at 450 and 500◦C, 220, 299
cracking over fluidized cracking catalyst, study in temporal analysi

product reactor,216, 135
2,3-Dimethylbutane

cracking over fluidized cracking catalyst, study in temporal analysi
product reactor,216, 135

3,3-Dimethylbut-1-ene
hydroformylation using Rh4(CO)12, in situ FTIR, spectral reconstructio

using band-target entropy minimization,213, 126
Dimethyl carbonate

formation by methanol carbonylation over Cu+X zeolite catalyst, kinet-
ics,217, 396

Dimethyl ether
selective oxidation to formaldehyde, catalysis by MoOx domains, struc-

ture and support effects,217, 222
3,6-Dimethyl-4-hydroxy-2-pyrone

enantioselective hydrogenation over Pd/TiO2 catalysts, reaction mecha
nisms,219, 41

Dimethyl maleate
single-stage gas-phase processing to tetrahydrofuran, extrusion o

ZnO catalysts for,218, 419
2,6-Dimethylnaphthalene

synthesis, shape-selective zeolite catalysts for, a priori selection of,217,
298

Dimethylphenylsilane
Si–H insertion reaction with methyl phenyl diazoacetate over chiral

alysts confined in porous hosts,217, 275
4,6-Dimethyl-2-pyrone

enantioselective hydrogenation over Pd/TiO2 catalysts, reaction mecha
nisms,219, 41

Dimethyl sulfate
formation by partial oxidation of methane on metallic Pd-containing

alysts,215, 14
Dimethyl sulfoxide

solvent effects on heterogeneous synthesis of flavanone over MgO214,
136

Dirhodium carboxamide
chiral catalysts confined in porous hosts

catalysis,217, 275
synthesis,217, 264

Dispersion
platinum

in amorphous Al2O3-supported catalyst,214, 146
effect on heats of adsorption of linear CO species on Pt/Al2O3 cata-

lysts, IR study,218, 447
in Pt-beta catalysts, effects on selective catalytic reduction of NOx by

propylene,218, 111
Re/γ -Al2O3 low-loaded catalyst redispersion,219, 362
tungsten oxide catalysts supported on activated carbon, effect of tun

precursor and pretreatment,217, 30
Disproportionation

isopropylnaphthalene on zeolite catalysts,220, 13
toluene

catalysts for, design based on shape selectivity,216, 32
HZSM-5 para-selectivity for, enhancement by antimony oxide,219,

310
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Dodecatungstophosphoric acid
cesium-substituted, on K-10 clay, for benzoylation of anisole with b

zoyl chloride,217, 88
Double layers

promotion, electrocatalysis, electrochemical promotion, and me
support interactions,216, 487

DRIFTS,see Diffuse reflectance infrared Fourier transform spectroscop
Dry reforming

methane over catalysts derived from Ni-containing Mg–Al layered d
ble hydroxides,213, 191

E

Editorials
40th anniversary commemorative issue introduction,216, 1
research perspectives during 40 years of theJournal of Catalysis, 216, 2

Electrocatalysis
application of tungsten carbides: reactions of methanol, water, an

drogen on Pt-modified C/W(111) surfaces,215, 254
dioxygen reduction on underpotentially deposited Pb on Au(111), an

sis by active site blocking strategy,213, 17
double-layer approach to,216, 487

Electrochemical promotion
double-layer approach to,216, 487
selective reduction of nitrogen oxides in lean-burn engine exhausts,217,

203
Electrochemistry

direct oxidation of hydrocarbons, SOFC anodes for,216, 477
Electrolytes

Y2O3-stabilized ZrO2, atomic oxygen radical anion emission from, fe
tures and mechanism,215, 1

Electron energy loss spectroscopy
in situ, within electron microscope,216, 144
silicide formation on Pt/SiO2 model catalyst,219, 434

Electronic structure
platinum metallic aggregates, relationship to selectivity,214, 336
supported Pt catalysts, in situ XANES: compensation relation in alk

hydrogenolysis,216, 178
Electronic theory

oxidation catalysis,216, 416
Electron microscopy,see also Scanning electron microscopy; Transmiss

electron microscopy
high-resolution, shape selectivity studies,216, 32
historical overview, achievements, and future prospects,216, 144

Electron paramagnetic resonance
model catalyst characterization,216, 223
oxidation of olefins and alcohols by O2 under air pressure over Cu2(OH)

PO4 and Cu4O(PO4)2 catalysts,218, 460
PdCr/Al2O3 and PdCr/(Ce,Zr)Ox/Al2O3 catalysts for CO and NO elim

ination,214, 220
reactive oxo-titanium species in titanosilicate molecular sieves,217, 160
reactive oxygen species in epoxidation over titanosilicate molec

sieves,216, 461
redox properties at CuOx –(Ce,Zr)Ox interfaces,214, 261
tungstated zirconia catalysts for alkane conversion,216, 353

Electron spin resonance,see Electron paramagnetic resonance
Electrophilic aromatic substitution

catalyzed by Lewis acids, DFT study,220, 333
Electrospray ionization mass spectrometry

α- and β-isocinchonine-modified Pt/Al2O3 in enantioselective hydro
genation of ethyl pyruvate in acetic acid,220, 207

Elimination reactions
alcohol, over MgyAlOx catalysts, effect of catalyst chemical compo

tion, 215, 220
Enantioselectivity

asymmetric hydrogenation
cyclohexane-1,2-dione over cinchonidine-modified Pt catalysts,215,
116

on platinum catalysts, nonlinear effect of coadsorbed cinchona
loids,216, 276

cyanohydrin formation over chiral vanadyl Schiff base complex anch
on silica, optimization by support modification,215, 199

epoxidation of nonfunctionalized alkenes with urea–H2O2 adduct as ox-
idant using chiral Mn(III) salen complexes,219, 1

ethyl pyruvate hydrogenation overα- andβ-isocinchonine-modified Pt
Al2O3 in acetic acid,220, 207

flame-made platinum/alumina catalysts in hydrogenation reactions,213,
296

heterogenized Rh complexes prepared by “ship-in-a-bottle” and an
ing methods, comparison,213, 103

hydrogenation of aromatic ketones over cinchonidine-modified Pt/Al2O3
catalysts, structural effects,218, 453

hydrogenation of 2-pyrones over Pd/TiO2 catalysts, reaction mecha
nisms,219, 41

1-phenyl-1,2-propanedione hydrogenation over cinchonidine-mod
Pt/Al2O3 catalysts,213, 7

Energy dispersive X-ray absorption fine structure
supported metal catalysts and model surfaces in situ,216, 165

Energy dispersive X-ray spectroscopy
in situ, within electron microscope,216, 144
PdCr/Al2O3 and PdCr/(Ce,Zr)Ox/Al2O3 catalysts for CO and NO elim

ination, TEM-XEDS study,214, 220
silicide formation on Pt/SiO2 model catalyst,219, 434

Energy field
catalysis related to, present status and future trends,216, 47

Enthalpy
pore mouth physisorption of alkanes on ZSM-22, estimation by addit

method,218, 135
Entropy

pore mouth physisorption of alkanes on ZSM-22, estimation by addit
method,218, 135

shape selectivity through,214, 88
Epimerization

effect on gas-phase hydrogenation ofo-xylene over Pt/alumina catalyst
218, 267

Epoxidation
Ag/α-Al2O3 catalysts for, adsorption of CO, effects of Cs and Cl p

moters,213, 305
allyl alcohol with H2O2, in selective production of glycidol over t

tanosilicate with MWW structure,214, 317
enantioselective, nonfunctionalized alkenes with urea–H2O2 adduct as

oxidant using chiral Mn(III) salen complexes,219, 1
ethylene on Ag catalysts, reaction coordinate and microkinetic mo

construction from DFT calculations and surface science stu
214, 200

heterogeneous catalysts for, design and synthesis by thermolytic m
ular precursor method,216, 265

propylene
with O2/methanol and without hydrogen over Pd/Ti-modified MC

22 catalyst,220, 513
photoepoxidation by O2, highly dispersed zinc oxide species on sil

as active sites for,220, 226
styrene over titanosilicate molecular sieves, structure–activity cor

tions,217, 160
Ti-supported amorphous silica catalysts for, synthesis of, effect of

vent,217, 195
on titanium-containing silicates, catalytic performance, effects of st

tural features,214, 242
over titanosilicate molecular sieves, reactive oxygen species in,216, 461

Esterification
fatty acids, organosulfonic acid-functionalized mesoporous silicas

219, 329
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Ethane
oxidative dehydrogenation, zeolites as supports in, evaluation,216, 135
oxidative dehydrogenation over Pt/Al2O3 catalysts at low temperature

219, 206
Ethanol

photocatalytic oxidation over nanocrystalline TiO2, dynamic phenomena
during,219, 219

on Pt(111), C–C and C–O bond cleavage in surface species derived
DFT studies,218, 178

reduction of NO on Pd–Mo/Al2O3 catalysts,220, 358
selective catalytic reduction of NOx on Ag/Al2O3 catalysts, in situ FTIR

study: role of isocyanate species,217, 47
Ethene,see Ethylene
Ethyl acetoacetate

acetalization over triflic acid-functionalized Zr-TMS catalysts,220, 442
Ethylamine

formation by liquid-phase hydrogenation of acetonitrile over Co–B am
phous alloy catalyst,214, 15

2-Ethylanthraquinone
selective hydrogenation over Ni–B/SBA-15 prepared by reducta

impregnation method,220, 254
Ethylbenzene

adsorption on faujasite zeolites, analysis by ONIOM method,219, 320
dehydrogenation to styrene over Mg–V–Al mesoporous mixed oxide

alysts under CO2 flow, 218, 104
and indenic compounds, common reactive adsorbate inn-propylbenzene

conversion over precoked Pt/SiO2 catalyst,218, 411
Ethylene

adsorption on faujasite zeolites, analysis by ONIOM method,219, 320
alkylation of toluene over basic X zeolites,216, 396
epoxidation on Ag catalysts, reaction coordinate and microkinetic mo

construction from DFT calculations and surface science stud
214, 200

formation by oxidative dehydrogenation of propane over Li-promo
MgO catalysts

active site characterization and hydrocarbon activation,218, 307
kinetics and mechanism,218, 296

formation by selective 1,2-dichloroethane hydrodechlorination on P
sol–gel catalysts: deactivation mechanism and regeneration,220,
215

hydrogenation, catalytic activity patterns in, kinetic interpretation ba
on theoretical chemical descriptors,216, 63

hydrogenation and polymerization, model catalysts for, preparation
characterization,216, 223

oligomerization
biphasic, with Ni–1,2-diiminophosphorane complexes immobilized

1-n-butyl-3-methylimidazolium organochloroaluminate,219, 59
to low-carbon linearα-olefins by salen-type zirconium complexe

220, 392
reduction of N2O over Fe-ZSM-5: formation and nature of carbonace

deposits and effects of O2 addition,218, 220
Ethylene carbonate

synthesis by imidazolium zinc tetrahalide-catalyzed coupling of CO2 to
ethylene oxide,220, 44

Ethylene glycol
aqueous-phase reforming over Pt/Al2O3 catalysts,215, 344

Ethylene oxide
cycloaddition of CO2 to, catalysis by basic X zeolites,216, 396
imidazolium zinc tetrahalide-catalyzed coupling to CO2, 220, 44

Ethyl pyruvate
asymmetric hydrogenation on Pt/Al2O3 catalysts: nonlinear effect o

coadsorbed cinchona alkaloids on enantiodifferentiation,216, 276
enantioselective hydrogenation

over flame-made platinum/alumina catalysts,213, 296
over α- and β-isocinchonine-modified Pt/Al2O3 in acetic acid,220,

207
,

Extended X-ray absorption fine structure
BiOx clusters occluded in ZSM-5 matrix,219, 337
n-butane isomerization over aluminum-promoted tungstated zirco

215, 45
crystallite size effects on Pt/SiO2 oxidation catalyst activity during CO

oxidation,220, 382
Cu and Pd active states in oxidative carbonylation of phenols with C2O

and Pd/C,218, 334
Pd/Al during aerobic oxidation of cinnamyl alcohol in organic solve

213, 291
supported metal catalysts and model surfaces,216, 165
transition metal phosphide catalysts for advanced hydroprocessing216,

343
zinc glutarates prepared from zinc sources,218, 209

Extrusion
Cu/ZnO catalysts for single-stage gas-phase processing of dim

maleate to tetrahydrofuran,218, 419

F

Fatty acids
esterification, organosulfonic acid-functionalized mesoporous silicas

219, 329
Faujasite

adsorption of ethylene, benzene, and ethylbenzene, analysis by ON
method,219, 320

Y, channel structures and acid properties, effects in liquid-phasetert-
butylation of phenol,218, 249

Fenton reaction
hydrogen peroxide formation over photocatalytic TiO2 particles, effect

of Cu ions,219, 214
Ferrierite

Co within, adsorption of NO, effect of local framework heterogene
219, 117

Fischer–Tropsch synthesis
Fe catalysts for, effect of activation method, SSITKA study at site le

213, 204
hydrocarbons over mesoporous Co/SBA-15 catalysts, effects of m

loading, cobalt precursor, and promoters,220, 486
hydrothermal deactivation of Co/SiO2 catalysts in,217, 127
wax composition transients during,214, 251

Fixed bed reactor
Fischer–Tropsch synthesis in, wax composition transients during,214,

251
Flame combustion synthesis

Cu/ZnO/Al2O3 catalysts for methanol synthesis,218, 67
Flame spray pyrolysis

platinum/alumina catalysts made by, structural behavior and catalys
enantioselective hydrogenation,213, 296

Flame-spray synthesis
nanocrystalline ceria/zirconia: structural properties and dynamic oxy

exchange capacity,220, 35
Flavanone

heterogeneous synthesis over MgO, effects of solvents,214, 136
Fluidized bed reactor

acetylene decomposition in, carbon nanotubes and nanofibers pre
by, characterization,215, 305

Fluidized catalytic cracking
C6 isomers, study in temporal analysis of product reactor,216, 135

Fluoride medium
β zeolite synthesized in, structure, morphology, and activity for as

metric hydrogenation,219, 74
Fluorination

NiMoS/Al2O3 and NiMoS/ASA catalysts, effects on kinetics of hydr
denitrogenation ofo-toluidine,217, 284
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Formaldehyde
formation by selective oxidation of dimethyl ether, catalysis by Mox

domains, structure and support effects,217, 222
Fourier transform infrared spectroscopy

carbon monoxide adsorption on Rh and Rh–Te catalysts,217, 209
crystallite size effects on Pt/SiO2 oxidation catalyst activity during CO

oxidation,220, 382
gas and surface species during photocatalytic oxidation of ethano

acetone over nanocrystalline TiO2, 219, 219
heats of adsorption of linear CO species on Pt/Al2O3 using IR spec-

troscopy, impact of Pt dispersion,218, 447
hydrothermal stability of CuAPSO-34 microporous catalysts for N2O de-

composition: comparison with CuZSM-5,217, 100
La effect on PtSn/γ -Al2O3 catalysts prepared by successive impreg

tion and controlled surface reaction,219, 63
NOx adsorption and surface reaction on commercial storage–redu

catalyst,214, 308
oxidation of olefins and alcohols by O2 under air pressure over Cu2(OH)

PO4 and Cu4O(PO4)2 catalysts,218, 460
redox properties at CuOx –(Ce,Zr)Ox interfaces,214, 261
selective catalytic reduction

NO in excess O2 over Pt/Si-MCM-41 catalysts,213, 241
NOx by ethanol on Ag/Al2O3 catalysts, in situ study: role of iso

cyanate species,217, 47
NOx by methane over Co-H-MFI and Co-H-FER zeolites,214, 179

spectral reconstruction of in situ reaction data using band-target en
minimization,213, 126

statistically based, Al role in iron center structure and reactivity in
ZSM-5-based catalysts,215, 264

truncated octahedral Pt nanoparticles supported on alumina,214, 1
Free radicals

in catalytic oxidation of light alkanes, kinetic and thermochemical
pects,216, 468

Friedel–Crafts hydroxyalkylation
anisole reaction with paraformaldehyde catalyzed by zeolites in su

critical CO2, 219, 464
FTIR spectroscopy,see Fourier transform infrared spectroscopy
Fuel cells

realistic conditions for applications of, Cu-catalyzed water–gas shif
action under, kinetics,217, 233

solid oxide
anodes for direct electrochemical oxidation of hydrocarbons,216, 477
carbon adspecies formed during equilibrium dissociative adsorptio

CH4 on Ni–YSZ cermet catalysts,217, 324
Fuels

catalysis related to, present status and future trends,216, 47
reformed, water–gas shift reaction for, over Cu/MnO catalysts prep

via spinel-type oxide,215, 271
Furan carboxylic acids

asymmetric hydrogenation, catalysis by Pd,219, 52

G

Gadolinium
Gd–Pd sol–gel catalysts, deactivation by SO2 in NO reduction with CH4,

surface species in, spectroscopic study,217, 1
Gallium

Ga/HZSM-5 and Ga/HMOR synthesized by chemical vapor depos
of trimethylgallium, characterization,219, 352

Gas chromatography–mass spectrometry
n-butane conversion on sulfated zirconia, ex situ study,220, 233
continuous NO reduction with octane over Ag/Al2O3 catalysts,219, 25

Gasification
deposited carbon with CO2 over supported Ni catalysts, structur

changes of Ni species during,219, 176
Gelation

preparation of Pt/amorphous Al2O3 catalyst,214, 146
Glycidol
selective production via epoxidation of allyl alcohol with H2O2 over ti-

tanosilicate with MWW structure,214, 317
Gold

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

Au(111), Pb underpotentially deposited on, electrocatalytic reductio
dioxygen, analysis by active site blocking strategy,213, 17

in Au/Pd catalysts, synergetic effect during hydrodesulfurization
model compounds,215, 317

catalyst real structure, effects in partial hydrogenation of acrolein,213,
86

PdAu, active sites, first principles elucidation and design,216, 73
supported catalysts

for low-temperature CO oxidation,216, 425
N2O/H2, N2O/CO, H2/O2, and CO/O2 reactions,219, 197

TiO2-supported catalysts
oxidation of carbon monoxide,219, 17
thin films, for degradation of azo dyes, characterization and photo

alytic activity, 220, 127
Grafted catalysts

supported zirconium propoxide, catalysis of Meerwein–Ponndorf–Ve
reduction,218, 396

H

Halide acids
pretreatment of photocatalysts for oxidation of aromatic air conta

nants: rate alterations and thermodynamics,217, 38
Heats of adsorption

CO adsorption on Cu catalysts, effect of ZnO, microcalorimetric st
220, 249

linear CO species on Pt/Al2O3 using IR spectroscopy, impact of Pt di
persion,218, 447

Helium
over-exchanged Fe/ZSM5 heat treated in, structure, in situ XAFS s

troscopic study,215, 279
Heptanal

and acetaldehyde, aldol condensation on hydrotalcite-type catalysts219,
167

Heptane
mixed with nonane, high-pressure liquid phase hydroconversion on P

Y zeolite catalyst,220, 66
Heteroaromatics

hydrogenation over SiO2-immobilized Ru(II) single sites and Ru/SiO2
nanoparticles,213, 47

Heteropolyacid catalysts
Csx(NH4)yHzPMo12O40-related, conversion of methacrolein to me

acrylic acid, in situ structural study,213, 235
n-pentane isomerization, dependence on hydrogen and Pt addition219,

97
surface chemistry and activity on well-defined surfaces: nanoscale d

bases for single-site heterogeneous catalysts,216, 236
n-Hexadecane

catalytic partial oxidation at millisecond contact times,215, 332
hydroconversion, branched paraffin production and adsorption in, a

sis: shape selectivity through entropy,214, 88
Hexamethylbenzene

conversion over zeolite H-beta, catalyst deactivation by coking in, m
anism,215, 30

n-Hexane cracking
activity of Fe- and Al-based acid sites in H-ZSM-5 for, quantitation,218,

155
over fluidized cracking catalyst, study in temporal analysis of prod

reactor,216, 135
over tungstophosphoric acid: stability study,217, 292
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Hexane isomers
reactions on H-mordenite at moderate temperatures in liquid and

phases, effect of cyclic hydrocarbons,219, 186
H-exchange

benzene over Lewis acid catalysts, DFT study,220, 333
1-Hexene

hydroformylation over promoted iridium complexes,215, 326
High-resolution electron microscopy

shape selectivity studies,216, 32
High-throughput experimentation

under demanding conditions, Cu/ZnO catalysts in high-pressure met
synthesis as example,216, 110

knowledge extraction from, in catalyst design,216, 98
High-throughput transient kinetics

acceleration of catalyst development by,216, 135
Homogeneous catalysis

concepts in, industrial view,216, 23
HRh(CO)(PPh3)3

heterogenized, tethered to zeolite Y support by phosphotungstic acid
droformylation with,213, 73

Hydration
cyclopentene in liquid phase, cyclopentanol formation by, MCM-22

lectivity for, 213, 272
Hydrobromic acid

pretreatment of photocatalysts for oxidation of aromatic air conta
nants: rate alterations and thermodynamics,217, 38

Hydrocarbons
activation, analysis in oxidative conversion of propane over Li-promo

MgO catalysts,218, 307
coupling reactions, active sites for, elucidation and design,216, 73
Fischer–Tropsch synthesis over mesoporous Co/SBA-15 catalyst

fects of metal loading, cobalt precursor, and promoters,220, 486
formation from methanol over zeolite H-MFI, coke formation in, U

Raman spectroscopic study,213, 39
higher, catalytic partial oxidation at millisecond contact times,215, 332
isomerization on metallic surfaces, electronic conditions for,214, 336
oxidation

by direct electrochemical approach, SOFC anodes for,216, 477
in liquid phase, catalysis by BiOx clusters occluded in ZSM-5 matrix

219, 337
Hydrochloric acid

pretreatment of photocatalysts for oxidation of aromatic air conta
nants: rate alterations and thermodynamics,217, 38

Hydrocracking
n-decane

over Pt/MCM-41/MgAPO-n composite catalysts,217, 388
on sulfided NiW/silica-alumina catalyst, mechanisms,218, 427

heptane/nonane, high-pressure liquid phase hydroconversion on P
zeolite catalyst,220, 66

and hydroisomerization,n-octane over Pt/HY zeolites, analysis with r
actors of different configurations,218, 12

n-octane on Pt-H-ZSM-22, pore mouth catalysis in, kinetic model
220, 399

selectivity in, parameters controlling,217, 376
Hydrodealkylation

n-propylbenzene over precoked Pt/SiO2 catalyst, common reactive ad
sorbate of ethylbenzene and indenic compounds in,218, 411

Hydrodechlorination
1,2-dichloroethane into ethylene, selective reaction on PdAg sol–ge

alysts: deactivation mechanism and regeneration,220, 215
Hydrodenitrogenation

carbazole over bulk molybdenum carbide, kinetics,218, 24
MoP/γ -Al2O3 catalyst for, synthesis, activity, and active sites,218, 78
o-toluidine over fluorinated NiMoS/Al2O3 and NiMoS/ASA catalysts

kinetics,217, 284
l

transition metal phosphide catalysts for
general properties, structure, synthesis, and catalytic properties,216,

343
silica-supported, synthesis and characterization,219, 85

Hydrodesulfurization
catalytic activity patterns in, kinetic interpretation based on theore

chemical descriptors,216, 63
CoMo/Al2O3 model sulfide catalysts for, effects of catalyst preparat

technique,217, 12
dibenzothiophene

over Au/Pd catalysts, synergetic effect of Au during,215, 317
over Ni-promoted SBA-15 with high loading of short WS2 slabs,213,

163
over Ru–Cs sulfide catalysts, mechanism of, analysis with35S tracer

methods,217, 59
4,6-diethyldibenzothiophene, inhibiting effects in,219, 442
heterogeneous catalysts for, operando studies and in situ characteriz

216, 155
MoP/γ -Al2O3 catalyst for, synthesis, activity, and active sites,218, 78
thiophene

over Au/Pd catalysts, synergetic effect of Au during,215, 317
over Ni2P/SiO2 catalysts,215, 208
over supported Ni(Co)Mo sulfide catalysts, sulfur tolerance,215, 353

transition metal phosphide catalysts for, general properties, struc
synthesis, and catalytic properties,216, 343

Hydrofluoric acid
pretreatment of photocatalysts for oxidation of aromatic air conta

nants: rate alterations and thermodynamics,217, 38
Hydrofluorination

tetrachloroethylene over aliovalent-doped chromium-based cata
219, 8

Hydroformylation
catalysis by heterogenized HRh(CO)(PPh3)3 tethered to zeolite Y by

phosphotungstic acid,213, 73
continuous fixed-bed gas-phase reaction using supported ionic liq

phase Rh catalysts,219, 452
3,3-dimethylbut-1-ene using Rh4(CO)12, in situ FTIR, spectral recon

struction with band-target entropy minimization,213, 126
1-hexene over promoted iridium complexes,215, 326
homogeneous catalysis of, industrial view,216, 23

Hydrogen
adsorption at low temperature, in analysis of bivalent transition meta

localization in high-silica zeolites with broad range of Si/Al rati
in framework,216, 192

binding sites in supported Pt catalysts, in situ XANES: compensa
relation in alkane hydrogenolysis,216, 178

chemisorption on Re/γ -Al2O3 low-loaded catalyst,219, 362
CO-free formation by methane decomposition over Ni/SiO2 catalysts,

217, 79
dissociation on Pt-modified C/W(111) surfaces,215, 254
dissolved, effects on adsorption of cinchonidine from solution onto P

situ IR study,219, 404
effect onn-pentane isomerization over solid acid catalysts, heterop

acid, sulfated zirconia, and mordenite,219, 97
interaction with Cu/Al2O3 catalysts, TPA/TPD/isotopic exchange rea

tion study,215, 188
and O2, direct formation of H2O2

over colloidal Pd catalysts,214, 113
over colloidal or supported Pd catalysts,216, 455

oxidation by O2 on supported Au catalysts,219, 197
partial pressure, effect on surface reaction parameters during CO h

genation on Ru-promoted Co/SiO2 catalysts,213, 78
production

by aqueous-phase reforming of methanol and ethylene glycol
Pt/Al2O3 catalysts,215, 344

by methane decomposition over supported Pd–Ni catalysts,220, 468
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from methanol over Cu/ZnO catalysts promoted by ZrO2 and Al2O3,
219, 389

in reaction of steam with Rh/CeO2 catalysts: characterization of r
duced centers of ceria,213, 226

in reactant feed, effects onn-pentane conversion catalyzed by tungsta
zirconia,219, 376

reduction of Co/SiO2 catalysts at high temperature,220, 146
reduction of N2O on supported Au catalysts,219, 197

Hydrogenation
acetonitrile to ethylamine in liquid phase over Co–B amorphous a

catalyst,214, 15
acrolein, partial hydrogenation over Au catalysts, effect of catalyst

structure,213, 86
active sites for, elucidation and design,216, 73
alkenes by heterogenized Rh complexes prepared by “ship-in-a-b

and anchoring methods, comparison,213, 103
alkyne semihydrogenation, Pd nanocatalysts in hydrotalcite as mild

highly selective catalysts for,220, 372
aromatic ketones over cinchonidine-modified Pt/Al2O3 catalysts, enan

tioselective reaction, structural effects,218, 453
asymmetric

β zeolite synthesized in fluoride medium for, structure, morpholo
and activity,219, 74

cyclohexane-1,2-dione over cinchonidine-modified Pt catalysts,215,
116

furan carboxylic acids, catalysis by Pd,219, 52
on platinum: nonlinear effect of coadsorbed cinchona alkaloids

enantiodifferentiation,216, 276
benzene over Co/SiO2 catalysts,220, 146
1,3-butadiene

over Pd catalysts on thermo-conductor or oxide supports, compar
214, 26

over Pd–Sn/Al2O3 catalysts from colloidal oxide synthesis,218, 288
1-butene over fluorous derivative of Wilkinson’s catalyst in supercrit

CO2, membrane reactor for,219, 126
carbon monoxide

on Co/γ -Al2O3 catalysts, effect of catalyst modification by zircon
215, 66

on Ru-promoted Co/SiO2 catalysts, surface reaction parameters d
ing, effect of H2 partial pressure,213, 78

catalytic activity patterns in, kinetic interpretation based on theore
chemical descriptors,216, 63

cinnamaldehyde over carbon nanofiber-supported Ru catalysts, effe
oxygen-containing surface groups,214, 78

diastereoselective
disubstituted aromatic rings on Rh(111), pyroglutamic acid as c

auxiliary in, periodic DFT study,217, 23
tricyclic α,β-dehydrodipeptide on charcoal-supported noble metal

alysts,217, 240
enantioselective

ethyl pyruvate overα- and β-isocinchonine-modified Pt/Al2O3 in
acetic acid,220, 207

over flame-made platinum/alumina catalysts,213, 296
2-pyrones over Pd/TiO2 catalysts, reaction mechanisms,219, 41

2-ethylanthraquinone over Ni–B/SBA-15 prepared by reductant–imp
nation method,220, 254

ethylene, model catalysts for, preparation and characterization,216, 223
hetero- and polyaromatics over SiO2-immobilized Ru(II) single sites an

Ru/SiO2 nanoparticles,213, 47
maleic acid derivatives,218, 419
over molybdenum sulfide/β-zeolite catalysts of varying acidities,220,

433
1-phenyl-1,2-propanedione over cinchonidine-modified Pt/Al2O3 cata-

lysts, kinetics and modeling,213, 7
propene over truncated octahedral Pt nanoparticles supported on alu

214, 1
f

,

tetralin on NiW/Zr-doped mesoporous silica catalysts, effect of prep
tion method and sulfur poisoning,220, 457

toluene over Ni-promoted SBA-15 with high loading of short WS2 slabs,
213, 163

α,β-unsaturated aldehydes on Pt catalysts, effect of Sn additives:
study of molecular adsorption,220, 115

o-xylene in gas phase over Pt/alumina catalyst, activity and stereos
tivity, 218, 267

Hydrogen bonds
role in hydrogenation of hetero- and polyaromatics over SiO2-immobi-

lized Ru(II) single sites and Ru/SiO2 nanoparticles,213, 47
Hydrogen–deuterium exchange

analysis of hydrogen interaction with Cu/Al2O3 catalysts,215, 188
in cyclopentane

kinetics,214, 153
support-induced compensation effects in,219, 134

in hydroxyl groups of strontium hydroxyapatite catalysts, enhancem
by Co incorporation into catalyst,214, 8

regioselective, propane over strong solid acids, effects of skeleta
arrangement,215, 122

Hydrogenolysis
alkanes, compensation relation in, analysis with in situ X-ray absorp

spectroscopy,216, 178
catalytic activity patterns in, kinetic interpretation based on theore

chemical descriptors,216, 63
maleic acid derivatives,218, 419

Hydrogen peroxide
adduct with urea, enantioselective epoxidation of nonfunctional

alkenes with, mediation by Mn(III) salen complexes,219, 1
Baeyer–Villiger oxidation with, catalysis by Lewis acidic Sn(IV) cent

grafted onto MCM-41,219, 242
direct formation from H2 and O2

over colloidal Pd,214, 113
over Pd catalysts,216, 455

epoxidation of allyl alcohol, in selective production of glycidol over
tanosilicate with MWW structure,214, 317

formation over photocatalytic TiO2 particles, effect of Cu ions,219, 214
liquid-phase oxidation reactions catalyzed by nanometric monodisp

TiO2 particles on mesoporous silica,217, 343
transition metal anion-exchanged layered double hydroxide stabilit

ward,216, 288
Hydrogen transfer

role in selective catalytic reduction on vanadium oxide catalysts, de
functional theory study,213, 115

Hydroiodic acid
pretreatment of photocatalysts for oxidation of aromatic air conta

nants: rate alterations and thermodynamics,217, 38
Hydroisomerization

and hydrocracking,n-octane over Pt/HY zeolites, analysis with react
of different configurations,218, 12

n-octane on Pt-H-ZSM-22, pore mouth catalysis in, kinetic model
220, 399

Hydrolysis
acidic and basic catalysts for, effects on photocatalytic activity and

crostructures of bimodal mesoporous titania,217, 69
Hydroperoxo-titanium

in titanosilicate molecular sieves, EPR studies and structure–activity
relations,217, 160

Hydrotalcite
CoNiAl, phenol hydroxylation, synergistic effect in,220, 161
Pd nanoparticles in, as mild and highly selective catalysts for alk

semihydrogenation,220, 372
precursors for nanostructured NOx storage–reduction catalysts,216, 443
related catalysts, aldol condensation of acetaldehyde and heptana219,

167
structure and reactivity in Wadsworth–Emmons reaction,218, 191
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Hydrothermal deactivation
Co/SiO2 catalysts in Fischer–Tropsch synthesis,217, 127

Hydrothermal stability
CuAPSO-34 microporous catalysts for N2O decomposition, compariso

with CuZSM-5,217, 100
Hydrothermal synthesis

Cr-MCM-41 prepared by, characterization and catalytic properties,220,
347

sulfatedγ -Al2O3 catalysts,220, 317
Hydrotreating catalysts

Ni(Co)Mo sulfide on various supports, sulfur tolerance,215, 353
NiMo, interactions with Al2O3 and SiO2–Al2O3 supports, MAS NMR,

TPR, and TEM studies,215, 7
Hydroxyapatite

Ru–hydroxyapatite catalyst for mild racemization of alcohols,219, 417
7-Hydroxycoumarins

synthesis by Pechmann reaction using Nafion resin/silica nanocomp
catalysts,218, 315

Hydroxylation
benzene to phenol by N2O, Fe-MFI catalysts for, activity and deactiva

tion, 214, 169
phenol over CoNiAl ternary hydrotalcites, synergistic effect in,220, 161

4-Hydroxy-6-methyl-2-pyrone
enantioselective hydrogenation over Pd/TiO2 catalysts, reaction mecha

nisms,219, 41

I

Imidazolium zinc tetrahalide
catalysis of CO2 coupling to ethylene oxide or propylene oxide,220, 44

Impregnation
reductant–impregnation, Ni–B/SBA-15 catalyst prepared by, sele

hydrogenation of 2-ethylanthraquinone,220, 254
successive, PtSn/γ -Al2O3 catalysts prepared by, effect of La dopin

219, 63
supported catalyst synthesis using aqueous chelated metal comp

216, 257
vapor-phase, Pt/KL catalysts prepared by, aromatization ofn-octane,

218, 1
wet and wetness methods, Fe-doped silica preparation by, effec

physicochemical and catalytic properties,219, 146
Indene

enantioselective epoxidation with urea–H2O2 adduct as oxidant usin
chiral Mn(III) salen complexes,219, 1

Indenic compounds
and ethylbenzene, common reactive adsorbate inn-propylbenzene con

version over precoked Pt/SiO2 catalyst,218, 411
Infrared spectroscopy,see also Diffuse reflectance infrared Fourier tran

form spectroscopy; Fourier transform infrared spectroscopy
BiOx clusters occluded in ZSM-5 matrix,219, 337
effects of dissolved gases on cinchonidine adsorption onto Pt from

tion, in situ study,219, 404
ITQ-2 acidity,214, 191
Ni chemical state role in structure–activity relations for Ni-contain

zeolites during NO reduction,218, 375
NO reduction with ethanol on Pd–Mo/Al2O3 catalysts,220, 358
tungstophosphoric acid stability,217, 292
vinyl ether interactions with acid-modified silica-based catalyst,219, 425

Iodine
adsorption on basic zeolites,216, 396
effects on oxidative dehydrogenation of butane over nanocrysta

MgO, Al2O3, and VOx/MgO catalysts,218, 438
Ion exchange

effect on catalytic properties of Ba-Y,FAU in plasma-assisted NOx reduc-
tion, 220, 291
,

Ionic liquid
imidazolium zinc tetrahalide, catalysis of CO2 coupling to ethylene oxide

or propylene oxide,220, 44
palladium complex catalyst system mediated by, oxidative carbonyla

of amines,219, 372
supported ionic liquid-phase Rh catalysts, continuous fixed-bed

phase hydroformylation,219, 452
Iridium complexes

promoted catalysts, hydroformylation of 1-hexene,215, 326
Iron

binuclear complexes in over-exchanged Fe/ZSM5, reactivity, in
XAFS study

heat treatment in He and O2, 215, 279
selective catalytic reduction of NO with isobutane,218, 163

centers in Fe-ZSM-5-based catalysts, structure and reactivity, role o
statistically based IR study,215, 264

evolution
in direct N2O decomposition over steam-activated FeMFI zeolit

214, 33
during synthesis of over-exchanged Fe/ZSM5 obtained by chem

vapor deposition of FeCl3, Fe,213, 251
extraframework Fe–Al–O species in MFI zeolite, as active species in

zene oxidation to phenol with N2O, 220, 260
Fe(III), single-site, on SBA-15,216, 265
Fe-based acid sites in H-ZSM-5, activity forn-hexane cracking, quanti

tation,218, 155
FeCo alloys supported by carbon, Ba-promoted, catalysis of NH3 syn-

thesis,214, 327
Fe–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa

WO4 tetrahedron,220, 47
Fischer–Tropsch synthesis catalysts, effect of activation method, SS

study at site level,213, 204
H-ZSM-5 with low content of, active sites for formation of surface ox

gen by N2O decomposition,219, 273
isolated sites in Fe-zeolites, identification by UV resonance Raman s

troscopy,216, 203
Pt–Fe alloy catalyst, (111) surface, adsorption of unsaturated aldeh

density functional theory,217, 354
SiO2 doped with, physicochemical and catalytic properties, effec

preparation and pretreatment methods,219, 146
SiO2-supported catalysts, decomposition of acetylene in fluidized

reactor, carbon nanotubes and nanofibers prepared by, charac
tion, 215, 305

zeolites containing, surface chemistry of nitrous oxide decomposi
219, 456

Iron(III) chloride
chemical vapor deposition, over-exchanged Fe/ZSM-5 obtained by,

lution of Fe species during synthesis of,213, 251
Iron(III) oxide

SiO2-supported catalysts, synthesis by impregnation and drying u
aqueous chelated metal complexes,216, 257

Iron phosphate
MCM-41-supported catalyst for partial oxidation of methane to o

genates with oxygen and nitrous oxide,217, 457
Isobutane

alkylation
with n-butene over liquid and solid acid catalysts,216, 313
with 2-butene over zeolites, deactivation pathways in,220, 192

conversion over H-mordenite andβ-zeolite, kinetics,218, 88
dehydrogenation

over Cr catalysts supported on Al2O3 and ZrO2/Al2O3, 220, 309
over Cr(III) supported on aluminum nitride-surfaced alumina,213, 281

selective catalytic reduction of NO over over-exchanged Fe/ZSM5, r
tivity of binuclear Fe complexes in, in situ XAFS study,218, 163

selective oxidation to methacrolein, antimony-rich catalysts for, com
natorial screening and conventional testing,220, 136
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Isobutene
oxidative dehydrodimerization and aromatization on Bi2O3–SnO2, ki-

netics,214, 284
Isobutyric acid

oxidative dehydrogenation by ammonium and cesium 1-vanado
molybdophosphate and ammonium 12-molybdosilicate catal
220, 172

α-Isocinchonine
Pt/Al2O3 modified by, enantioselective hydrogenation of ethyl pyruv

in acetic acid,220, 207
β-Isocinchonine

Pt/Al2O3 modified by, enantioselective hydrogenation of ethyl pyruv
in acetic acid,220, 207

Isocyanates
role in selective catalytic reduction of NOx by ethanol over Ag/Al2O3

catalysts, in situ FTIR study,217, 47
Isokinetic relationship

in H/D exchange of cyclopentane over supported Pt catalysts,219, 134
Isomerization

alkanes, classical kinetics,216, 89
n-butane

over aluminum-promoted tungstated zirconia,215, 45
over sulfated zirconia

active sites,218, 258
effect of mechanical stress,217, 487
mechanism,13C MAS NMR and ex situ GC-MS study,220, 233
surface deposits formed in, in situ UV–vis diffuse reflectance s
troscopic study,218, 365

1-butene
over basic X zeolites,216, 396
to isobutene over zeolites IM-5 and NU-88,215, 151
over TiO2–SiO2 materials,220, 240

n-decane over Pt/MCM-41/MgAPO-n composite catalysts,217, 388
dimethylnaphthalene isomers, shape-selective zeolite catalysts for,

ori selection,217, 298
hydrocarbons on metallic surfaces, electronic conditions for,214, 336
n-pentane

over solid acid catalysts, heteropolyacid, sulfated zirconia, and
denite: dependence on hydrogen and Pt addition,219, 97

over sulfated zirconia, surface deposits formed in, in situ UV–vis
fuse reflectance spectroscopic study,218, 365

tungstated zirconia catalysts for, structure and properties,216, 353
2-pentene on H-ZSM-22, DFT study,214, 67
α-pinene over sulfated zirconia catalysts, reactivity, correlation with

alyst structure,215, 57
over solid base catalysts: synthesis of fine chemicals,216, 406

Isopropanol,see Isopropyl alcohol
Isopropyl alcohol

decomposition over iron-doped silica, effect of preparation and pret
ment methods,219, 146

dehydrogenation over Cu catalysts,216, 362
elimination reaction over MgyAlOx catalysts, effect of catalyst chemic

composition,215, 220
isopropylation of naphthalene over USY catalyst in high-pressure fi

bed flow reactor,220, 265
Isopropylation

naphthalene by isopropyl alcohol over USY catalyst in high-pres
fixed-bed flow reactor,220, 265

Isopropylnaphthalene
disproportionation on zeolite catalysts,220, 13

Isotope exchange
hydrogen–deuterium,see Hydrogen–deuterium exchange

Isotope tracer studies
active sites on sulfated zirconia forn-butane isomerization,218, 258
effects of H2 partial pressure on surface reactions during CO hydrog

tion on Ru-promoted Co/SiO2 catalysts,213, 78
sulfidation state and hydrodesulfurization mechanism on Ru–Cs/A2O3
catalysts,217, 59

K

Keggin unit
role in reactivity of substrate-versatile catalyst for selective oxidatio

light alkanes,218, 42
Kinetics

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

anisole benzoylation by benzoyl chloride over Cs-substituted d
catungstophosphoric acid on K-10 clay,217, 88

carbazole hydrodenitrogenation over bulk molybdenum carbide,218, 24
catalytic activity patterns based on theoretical chemical descriptors,216,

63
classical, in catalytic reactions,216, 89
CO+O2/Pt reaction, oscillations on nm scale, simulation,214, 121
effect of activation method on Fe Fischer–Tropsch synthesis cata

SSITKA study at site level,213, 204
effects of H2 partial pressure on surface reactions during CO hydrog

tion on Ru-promoted Co/SiO2 catalysts,213, 78
free radicals in catalytic oxidation of light alkanes,216, 468
H/D exchange in cyclopentane,214, 153;219, 134
high-throughput transient, acceleration of catalyst development by,216,

135
isobutane conversion over H-mordenite andβ-zeolite,218, 88
isopropanol dehydrogenation over Cu catalysts,216, 362
low-temperature SCR of NO with NH3 over MnOx–CeO2 catalyst,217,

434
methanol carbonylation to dimethyl carbonate over Cu+X zeolite cata-

lyst, 217, 396
methanol oxidation on supported Pd model catalysts, molecular b

and TR-IRAS studies,213, 176
nitric oxide dissociation on Pd and Rh surfaces, structure sensitivity,213,

211
nitric oxide reduction by CH4 over La2O3/γ -Al2O3 catalyst, effects o

CO2 and H2O, 214, 292
oxidation of gaseous lean trichloroethylene on Pd/alumina catalysts,214,

130
oxidative conversion of propane over Li-promoted MgO catalysts,218,

296
oxidative coupling of methane: upper bound on yield,218, 321
oxidative dehydrodimerization and aromatization of isobutene on Bi2O3–

SnO2, 214, 284
1-phenyl-1,2-propanedione hydrogenation over cinchonidine-mod

Pt/Al2O3 catalysts,213, 7
photocatalytic oxidation of acetone and ethanol over nanocrysta

TiO2, 219, 219
pore mouth catalysis in hydroconversion ofn-octane on Pt-H-ZSM-22

220, 399
reduction by CO of oxygen species strongly adsorbed on Pt/Al2O3 cata-

lysts,220, 3
selective CO oxidation in excess H2 over nanostructured Cu0.1Ce0.9O2−y

catalyst,213, 135
temporal analysis of products,216, 120
o-toluidine hydrodenitrogenation over fluorinated NiMoS/Al2O3 and Ni-

MoS/ASA catalysts,217, 284
water–gas shift reaction on Cu catalysts under realistic conditions fo

cell applications,217, 233
Knight shift

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

Knoevenagel condensation
over solid base catalysts: synthesis of fine chemicals,216, 406
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Knowledge extraction
from high-throughput experimentation, in catalyst design,216, 98

L

La(Ba)Mn(In)O3 perovskite oxide
catalysis of direct decomposition of NO into N2 and O2, 220, 104

Lactonization
selective phthalide–skeleton synthesis by intramolecular Tishchenk

action over solid base catalysts,217, 117
Lanthana,see Lanthanum oxide
Lanthanum

effect on PtSn/γ -Al2O3 catalysts prepared by successive impregna
and controlled surface reaction,219, 63

La–Cr perovskite catalysts, combustion of soot, role of suprafacial
gen,217, 367

Pd/Al2O3 catalysts stabilized by, combustion of methane, effect of d
ing with Ce,215, 78

Lanthanum oxide
γ -Al2O3-supported catalyst, selective catalytic reduction of NO by C4,

kinetics, effects of CO2 and H2O, 214, 292
mixed oxide catalysts with ceria

oxidation of carbon monoxide,219, 295
oxidation of methane,219, 286
surface segregation and solid state studies,219, 305

Laser ablation inductively coupled plasma mass spectrometry
Mn distribution in polystyrene beads prepared by copolymerization w

cross-linking dendritic salens,215, 87
Layered double hydroxides

Mg–V–Al mesoporous mixed oxides prepared from, dehydrogenatio
ethylbenzene to styrene under CO2 flow, 218, 104

transition metal anion-exchanged, as bioinspired model of vanadium
moperoxidase,216, 288

Lead
underpotentially deposited on Au(111), electrocatalytic reduction

dioxygen, analysis by active site blocking strategy,213, 17
Lewis acid catalysts

electrophilic aromatic substitution, DFT study,220, 333
Sn(IV) centers grafted onto MCM-41, Baeyer–Villiger oxidation w

H2O2, 219, 242
solid, water-resistant, Meerwein–Ponndorf–Verley and Oppenauer

tions,215, 294
TiO2–SiO2 materials, properties,220, 240

Lewis acid sites
on active sulfated alumina catalysts obtained by hydrothermal treatm

220, 317
aluminum-promoted tungstated zirconia in isomerization ofn-butane,

215, 45
in zeolites, analysis: DFT study of electrophilic aromatic substitut

220, 333
Lithium

Li–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa
WO4 tetrahedron,220, 47

MgO catalysts promoted with, oxidative conversion of propane
active site characterization and hydrocarbon activation,218, 307
kinetics and mechanism,218, 296

L-Lysine
redox-combined synthesis of L-pipecolinic acid from, by suspen

TiO2 particles, effect of noble metal loading,217, 152

M

Magnesia,see Magnesium oxide
Magnesium

Mg–Al layered double hydroxides containing Ni, catalysts derived fro
dry reforming of methane over,213, 191
Mg–V–Al mesoporous mixed oxides prepared from layered double
droxides, dehydrogenation of ethylbenzene to styrene under2
flow, 218, 104

Rh/Al/Mg, stable catalyst for partial oxidation of methane, prepara
and characterization,217, 245

Magnesium aluminum oxide
MgyAlOx catalysts for alcohol elimination reactions, performance of,

fect of chemical composition,215, 220
Magnesium dichloride

activators based on, for bis(phenoxy-imine) titanium complexes, ca
sis of olefin polymerization,215, 171

Magnesium oxide
catalysis of heterogeneous synthesis of flavanone, effects of solv

214, 136
Li-promoted catalysts, oxidative conversion of propane

active site characterization and hydrocarbon activation,218, 307
kinetics and mechanism,218, 296

nanocrystalline catalysts, oxidative dehydrogenation of butane in p
ence of iodine,218, 438

support of
MoOx catalysts, selective oxidation of dimethyl ether to formaldehy

structure and support effects,217, 222
Pd–Ni catalysts, methane decomposition into hydrogen and ca

nanofibers,220, 468
Rh catalysts, CO2 reforming of propane,216, 377
[Ru6C] clusters, structure kinetics,216, 165
VOx nanocrystalline catalysts, oxidative dehydrogenation of butan

presence of iodine,218, 438
Magnetism

Co/SiO2 catalysts,220, 146
Maleic acid

derivatives of, hydrogenation and hydrogenolysis,218, 419
Manganese

distribution in polystyrene beads prepared by copolymerization w
cross-linking dendritic salens,215, 87

M–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa
WO4 tetrahedron,220, 47

promotion of Co/SBA-15 catalysts, effects on Fischer–Tropsch synth
of hydrocarbons,220, 486

Manganese oxide
H-ZSM-5-supported catalysts, deep oxidation of dichloromethane

trichloroethylene at low temperature,218, 148
MnOx–CeO2 catalyst, low-temperature SCR of NO with NH3, kinetics,

217, 434
support of Cu catalysts prepared via spinel-type oxide, water–gas

reaction for reformed fuels,215, 271
Manganese(III) salen complexes

chiral catalysts, enantioselective epoxidation of nonfunctionalized
kenes with urea–H2O2 adduct as oxidant,219, 1

Mass spectrometry
ESI-MS,α- andβ-isocinchonine-modified Pt/Al2O3 in enantioselective

hydrogenation of ethyl pyruvate in acetic acid,220, 207
MALDI-TOF-MS of zeolites deactivated in isobutane/butene alkylati

220, 192
Mn distribution in polystyrene beads prepared by copolymerization w

cross-linking dendritic salens,215, 87
Mass-transport effects

partial oxidation of methane over Ru nanoparticles,220, 74
Matrix-assisted laser desorption ionization time-of-flight mass spectro

try
zeolites deactivated in isobutane/butene alkylation,220, 192

MCM-22
comparison to ITQ-2, IR study,214, 191
isopropylation of naphthalene by isopropyl alcohol in high-press

fixed-bed flow reactor,220, 265
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selectivity for cyclopentanol formation in liquid-phase cyclopentene
dration,213, 272

Ti-modified, support of Pd catalysts, propylene epoxidation by O2 with-
out hydrogen in methanol solvent,220, 513

MCM-41
chiral catalysts confined in pores of

catalysis,217, 275
synthesis,217, 264

Cr-MCM-41, prepared by direct hydrothermal synthesis and template
exchange, characterization and catalytic properties,220, 347

fundamental perspectives,216, 12
Lewis acidic Sn(IV) centers grafted onto, catalysis of Baeyer–Villi

oxidation with H2O2, 219, 242
Pt/MCM-41/MgAPO-n composite catalysts, isomerization and hydr

racking ofn-decane,217, 388
Si-MCM-41, support of Pt catalysts, selective catalytic reduction of

in excess O2, mechanism,213, 241
support of

iron phosphate catalyst for partial oxidation of methane to oxygen
with oxygen and nitrous oxide,217, 457

nickel oxide catalysts, synthesis by impregnation and drying u
aqueous chelated metal complexes,216, 257

Pt catalysts, selectivity in hydrocracking reactions, parameters con
ling, 217, 376

Ru-promoted Co catalysts, surface reaction parameters during C
drogenation on, effect of H2 partial pressure,213, 78

Ti-MCM-41, catalysis of epoxidation
effects of structural features,214, 242
reactive oxygen species in,216, 461

V-MCM-41, isolated V sites in, identification by UV resonance Ram
spectroscopy,216, 203

Mechanical stress
effects on activity and phase composition in sulfated zirconia catal

217, 487
Meerwein–Ponndorf–Verley reduction

catalysis by supported zirconium propoxide catalysts,218, 396
catalysis by tin-beta zeolite,215, 294

Membrane reactors
catalytic activity for methane combustion, effects of permeation reg

218, 457
dense ion-conducting catalytic membranes for, development,216, 135
for homogeneous catalysis in supercritical CO2, 219, 126

Mesitylene
solvent effects on heterogeneous synthesis of flavanone over MgO214,

136
Metal chelates

aqueous, impregnation with, for synthesis of supported catalysts,216,
257

Metal clusters
electron microscopic imaging,216, 144
model catalyst working surface, imaging,216, 213

Metal oxides
surface chemistry and catalysis on well-defined surfaces: nanosca

sign bases for single-site heterogeneous catalysts,216, 236
Metal particles

shapes and internal and surface structures, electron microscopic an
216, 144

Metal single crystals
model catalyst working surface, imaging,216, 213

Metal–support interactions
correlation with kinetics of neopentane hydrogenolysis,216, 178
double-layer approach to,216, 487
effects of oxygen-containing surface groups on hydrogenation of

namaldehyde over Ru/carbon nanofiber catalysts,214, 78
Pt/SiO2 model catalyst, TEM, EELS, and EDXS studies,219, 434
-

,

support-induced compensation effects in H/D exchange of cyclopen
219, 134

Metathesis
propene on monomeric Mo centers of molybdena–alumina catalysts

oretical study,220, 23
Methacrolein

conversion to methacrylic acid over Csx(NH4)yHzPMo12O40 and related
heteropolyacids, in situ structural study,213, 235

Methacrylic acid
formation by methacrolein conversion over Csx(NH4)yHzPMo12O40 and

related heteropolyacids, in situ structural study,213, 235
Methane

combustion
activity of catalytic membranes for, effects of permeation regime,218,

457
over Ce-doped Pd catalysts,215, 78
on ceria–lanthana mixed oxide catalysts,219, 286
on Pt catalysts, C1 mechanism,213, 23

decomposition
into hydrogen and carbon nanofibers

over Ni/SiO2 catalysts,217, 79
over supported Pd–Ni catalysts,220, 468

over supported Ni catalysts, structural changes of Ni species du
219, 176

dehydroaromatization on Mo/HZSM-5 catalyst, promotional role of
ter added to methane feed,220, 57

direct conversion under nonoxidative conditions,216, 386
dry reforming over catalysts derived from Ni-containing Mg–Al layer

double hydroxides,213, 191
equilibrium dissociative adsorption on Ni–YSZ cermet catalysts, ca

adspecies formed during, nature and binding strength,217, 324
interaction with V2O5, electronic theory,216, 416
oligomerization via microwave heating using Raney nickel catalyst,218,

201
oxidative coupling

overM–W–Mn/SiO2 catalysts, role of surface WO4 tetrahedron,220,
47

upper bound on yield for,218, 321
partial oxidation

on metallic Pd-containing catalysts,215, 14
with O2 over Cr-MCM-41 prepared by direct hydrothermal synthe

and template-ion exchange,220, 347
to oxygenates with oxygen and nitrous oxide, MCM-41-supported

phosphate catalysts for,217, 457
over Ru nanoparticles, relevance of catalyst morphology and oxid

state,220, 74
stable Rh catalyst for, preparation and characterization,217, 245

reduction of NO, Gd–Pd sol–gel catalyst deactivation by SO2 during,
surface species in, spectroscopic study,217, 1

selective catalytic reduction of NO
with In-ZSM-5 system, role of catalyst structure,214, 100
over La2O3/γ -Al2O3 catalyst, effects of CO2 and H2O, 214, 292

selective catalytic reduction of NOx
over Co-H-MFI and Co-H-FER zeolites, characterization and cata

activity, 214, 179
over CoZSM5 and PtCoZSM5: nature of Co species in zeolite,217,

186
Methanol

alkylation of toluene over basic X zeolites,216, 396
aqueous-phase reforming over Pt/Al2O3 catalysts,215, 344
carbonylation to dimethyl carbonate over Cu+X zeolite catalyst, kinetics

217, 396
conversion to hydrocarbons over zeolite H-MFI, coke formation in,

Raman spectroscopic study,213, 39
decomposition on Pt-modified C/W(111) surfaces,215, 254
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dehydrogenation, model catalysts for, preparation and characteriza
216, 223

oxidation
on iron-doped silica, effect of preparation and pretreatment meth

219, 146
on supported Pd model catalysts, kinetics, molecular beam and

IRAS studies,213, 176
on tantalum oxide-supported metal oxide catalysts,217, 468

photocatalytic reforming on Pd/TiO2 at metal–support interface,217,
427

production of hydrogen over Cu/ZnO catalysts promoted by ZrO2 and
Al2O3, 219, 389

as solvent for epoxidation of propylene by O2 without hydrogen over
Pt/Ti-modified MCM-22 catalyst,220, 513

synthesis
catalysts for, CO vibrational frequencies on, DFT study,213, 63
over Cu/Al2O3 catalysts, impact of catalyst interaction with hydroge

215, 188
Cu/ZnO/Al2O3 catalysts for, preparation by flame combustion synt

sis,218, 67
over Cu/ZnO catalysts under high pressure, high-throughput sc

ing, 216, 110
heterogeneous catalysts for, in situ and operando studies,216, 155

4-Methoxybenzophenone
formation by anisole benzoylation by benzoyl chloride, Cs-substitu

dodecatungstophosphoric acid on K-10 clay for,217, 88
4-Methoxy-6-methyl-2-pyrone

enantioselective hydrogenation over Pd/TiO2 catalysts, reaction mecha
nisms,219, 41

2-Methoxynaphthalene
shape-selective acylation over polymorph C of Beta,217, 406

2-Methoxypropene
interactions with acid-modified silica-based catalyst, ATR-IR spec

scopic study,219, 425
o-Methylaniline,see o-Toluidine
Methylation

benzene over Lewis acid catalysts, DFT study,220, 333
N,N-Methylation

selective, aniline over cocrystallized zeolites RHO and X and over L
type L,217, 107

Methyl bisulfate
formation by partial oxidation of methane on metallic Pd-containing

alysts,215, 14
Methyl orange

photocatalytic degradation on Au/TiO2 thin film catalysts,220, 127
2-Methylpentane

cracking over fluidized cracking catalyst, study in temporal analysi
product reactor,216, 135

3-Methylpentane
cracking over fluidized cracking catalyst, study in temporal analysi

product reactor,216, 135
reactions on H-mordenite at moderate temperatures in liquid and

phases, effect of cyclic hydrocarbons,219, 186
4-Methylpentan-2-ol

decomposition over active sulfated alumina catalysts obtained by
drothermal treatment,220, 317

Methyl phenyl diazoacetate
Si–H insertion reaction with dimethylphenylsilane over chiral cataly

confined in porous hosts,217, 275
Mg–Al layered double hydroxides

Ni-containing, catalysts derived from, dry reforming of methane o
213, 191

Michael addition
titanosilicate activity for, under mild liquid-phase conditions,220, 326

Michael condensation
over solid base catalysts: synthesis of fine chemicals,216, 406
Microcalorimetry
carbon monoxide adsorption on Rh and Rh–Te catalysts,217, 209
ZnO effects on differential heat of adsorption of CO on Cu catalysts,220,

249
Microcystins

surface interaction and photocatalytic destruction on TiO2, 213, 109
Microkinetic model

ethylene epoxidation on Ag catalysts, construction from DFT calc
tions and surface science studies,214, 200

hydrogen interaction with Cu/Al2O3 catalysts,215, 188
Microstructure

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

Microwave heating
oligomerization of methane using Raney nickel catalyst,218, 201

Molecular beam studies
kinetics of methanol oxidation on supported Pd model catalyst,213, 176

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

tures on Pt/H-Y zeolite catalyst,220, 66
Molecular orbitals

carbon-supported Pd catalysts,214, 53
Molecular sieves

isolated transition metal ions/oxides in, identification by UV resona
Raman spectroscopy,216, 203

shape selectivity, implications for catalyst development for petrole
and petrochemical industries,216, 32

titanosilicate
for carbon–carbon bond formation reactions,220, 326
catalysis of epoxidation reactions, reactive oxygen species in,216, 461
reactive oxo-titanium species in, EPR studies and structure–ac

correlations,217, 160
ZSM-22, pore mouth physisorption of alkanes, enthalpies and entro

of, estimation by additivity method,218, 135
Molten salt

supported catalysts for SO2 oxidation, molecular structure,215, 139
Molybdacyclobutane

in mechanism of propene metathesis on monomeric Mo center
molybdena–alumina catalysts, theoretical study,220, 23

Molybdenum
CoMo/Al2O3 model sulfide catalysts for hydrodesulfurization, effects

catalyst preparation technique,217, 12
CoMo/Al2O3–SiO2 sulfided catalyst, hydrodesulfurization of 4,6-diet

yldibenzothiophene, inhibiting effects in,219, 442
CoMo hydrotreating catalysts, supported

sulfur tolerance,215, 353
synthesis by impregnation and drying using aqueous chelated m

complexes,216, 257
dimer on TiO2(110) surfaces, polarization-dependent total-reflection

orescence XAFS,216, 165
heterogeneous catalysts, operando studies and in situ characteriz

216, 155
HZSM-5-supported catalysts, dehydroaromatization of methane

under nonoxidative conditions,216, 386
promotional role of water added to methane feed,220, 57

isolated species on Al2O3, identification by UV resonance Raman spe
troscopy,216, 203

monomeric Mo centers of molybdena–alumina catalysts, propene m
thesis on, theoretical study,220, 23

Mo–V–Sb catalysts for selective oxidation, combinatorial screening
conventional testing,220, 136

NiMo
fluorinated and sulfided catalysts supported on Al2O3 or ASA, hydro-

denitrogenation ofo-toluidine, kinetics,217, 284
hydrotreating catalysts on various supports, sulfur tolerance,215, 353
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interaction with alumina and silica–alumina supports, MAS NM
TPR, and TEM studies,215, 7

Pd–Mo/Al2O3 catalysts, reduction of NO with ethanol,220, 358
Molybdenum carbide

bulk catalysts, hydrodenitrogenation of carbazole, kinetics,218, 24
Molybdenum hexacarbonyl

YZ-supported catalysts, intermediates during temperature-program
decarbonylation,216, 165

Molybdenum oxide
Bi2Mo3O12(010) surface, morphological evolution in air–H2O at-

mospheres,213, 151
Mo–V–Sb–Nb oxides for selective propane oxidation to acrylic acid, b

structure and catalytic properties,215, 108
supported MoOx, selective oxidation of dimethyl ether to formaldehyd

structure and support effects,217, 222
Molybdenum phosphide

γ -Al2O3-supported hydroprocessing catalysts, synthesis, activity,
active sites,218, 78

SiO2-supported hydrodenitrogenation catalysts, synthesis and char
ization,219, 85

Molybdenum sulfide
β-zeolite-supported catalysts of varying acidities, hydrogenation pro

ties,220, 433
Molybdenum trioxide

molybdena–alumina catalysts, propene metathesis on monomeri
centers of, theoretical study,220, 23

tantalum oxide-supported catalysts, synthesis, Raman spectroscop
methanol oxidation,217, 468

Molybdenum vanadium tungsten mixed oxide
single-phase nanocrystalline catalyst of Mo5O14 type, synthesis an

structure,215, 177
Molybdophosphoric acid

niobium-exchanged pyridine salt, selective oxidation of light alkanes
catalyst characterization,218, 54
reactivity,218, 42

Molybdovanadophosphoric acid
niobium-exchanged pyridine salt, selective oxidation of light alkanes

catalyst characterization,218, 54
reactivity,218, 42

Monte Carlo simulation
effect of oxide formation on bistability in CO oxidation on Pt catalys

220, 478
kinetic, in active site analysis and design,216, 73
kinetic oscillations in CO+O2/Pt reaction on nm scale,214, 121

Montmorillonite
metal cation-exchanged catalysts, protection of aromatic aldehydes

Ac2O, 218, 227
Mordenite

channel structures and acid properties, effects in liquid-phasetert-
butylation of phenol,218, 249

cracking of thiophenic derivatives, periodic DFT study,215, 20
Ga/HMOR synthesized by chemical vapor deposition of trimethyl

lium, characterization,219, 352
H-mordenite

isobutane conversion kinetics,218, 88
isopropylation of naphthalene by isopropyl alcohol in high-press

fixed-bed flow reactor,220, 265
isopropylnaphthalene disproportionation,220, 13
reactions of hexane isomers at moderate temperatures in liquid an

phases, effect of cyclic hydrocarbons,219, 186
n-pentane isomerization, dependence on hydrogen and Pt addition219,

97
Mössbauer spectroscopy

Pd–Sn/Al2O3 catalysts from colloidal oxide synthesis,218, 280
-

d

s

Mustard gas
simulant 2-chloro ethyl sulfide, photocatalytic gas-phase destructio

220, 414

N

Nafion resin
in silica, nanocomposite catalysts, synthesis of 7-hydroxycouma

218, 315
Nanocatalysts

Al2O3, oxidative dehydrogenation of butane in presence of iodine,218,
438

Au/TiO2 thin films for degradation of azo dyes, characterization and p
tocatalytic activity,220, 127

ceria/zirconia prepared by flame-spray synthesis, structural prop
and dynamic oxygen exchange capacity,220, 35

Cu0.1Ce0.9O2−y, selective CO oxidation, kinetics,213, 135
Cu/ZnO/Al2O3 catalysts for methanol synthesis, flame combustion s

thesis,218, 67
electron microscopy,216, 144
MgO, oxidative dehydrogenation of butane in presence of iodine,218,

438
MoVW single-phase mixed-oxide catalyst of Mo5O14 type, synthesis

and structure,215, 177
for NOx storage–reduction and N2O decomposition,216, 443
Pd in hydrotalcite, as mild and highly selective catalysts for alkyne s

hydrogenation,220, 372
Pt, truncated octahedral particles supported on alumina, hydrogen

of propene,214, 1
Ru, morphology and oxidation state, relevance in partial oxidatio

methane,220, 74
Ru/SiO2, comparison to Ru(II) single sites immobilized on SiO2 in hy-

drogenation of hetero- and polyaromatics,213, 47
TiO2, photocatalytic activity

effects of surface properties,219, 107
oxidation of acetone and ethanol, dynamic phenomena during,219,

219
TiO2 monodispersed particles on mesoporous silica, synthesis, ch

terization, and liquid-phase oxidation activity,217, 343
VOx/MgO, oxidative dehydrogenation of butane in presence of iod

218, 438
zeolites, potential of,216, 298

Nanocomposite catalysts
Nafion resin/silica, synthesis of 7-hydroxycoumarins,218, 315

Nanofabrication
Pt/alumina and Pt/ceria catalysts by colloidal lithography,215, 94

Nanofibers
formation by methane decomposition

over Ni/SiO2 catalysts,217, 79
over supported Pd–Ni catalysts,220, 468

preparation, characterization, and applications,216, 333
prepared by catalytic decomposition of acetylene in fluidized bed rea

characterization,215, 305
support of Ru catalysts, hydrogenation of cinnamaldehyde, effec

oxygen-containing surface groups,214, 78
Nanotubes

preparation, characterization, and applications,216, 333
prepared by catalytic decomposition of acetylene in fluidized bed rea

characterization,215, 305
Naphthalene

alkylation to 2,6-dimethylnaphthalene, shape-selective zeolite cata
for, a priori selection,217, 298

isopropylation by isopropyl alcohol over USY catalyst in high-press
fixed-bed flow reactor,220, 265
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NASICON
Pt films deposited on, selective catalytic reduction of NO by prope

NEMCA in, 217, 203
Natural gas

catalysis related to, present status and future trends,216, 47
Near-edge X-ray absorption fine structure

zinc glutarate surface properties and reactivity with CO2 and propylene
oxide,218, 386

Negative differential resistance
in tunneling spectra of nanoscale oxide clusters,216, 236

Neopentane
hydrogenolysis, compensation relation in, analysis with in situ X-ray

sorption spectroscopy,216, 178
Neutron diffraction

Rh/Al/Mg catalyst for partial oxidation of methane,217, 245
Nickel

Al2O3-supported catalysts, methane decomposition and gasificatio
deposited carbon with CO2, structural changes of Ni species durin
219, 176

complex with 1,2-diiminophosphorane, immobilized in 1-n-butyl-3-
methylimidazolium organochloroaluminate, biphasic oligomeri
tion of ethylene,219, 59

CoNiAl ternary hydrotalcites, phenol hydroxylation, synergistic effect
220, 161

Mg–Al layered double hydroxides with, catalysts derived from, dry
forming of methane over,213, 191

Ni2+, in framework of high-silica zeolites with broad range of Si/Al r
tios, localization by low-temperature H2 adsorption,216, 192

Ni(100) surface, initial steps in thiophene desulfurization on, DFT stu
214, 234

NiAl(110), Al2O3 grown on, support of Pd catalysts, kinetics
methanol oxidation on, molecular beam and TR-IRAS studies,213,
176

NiMo
fluorinated and sulfided catalysts supported on Al2O3 or ASA, hydro-

denitrogenation ofo-toluidine, kinetics,217, 284
hydrotreating catalysts on various supports, sulfur tolerance,215, 353
interaction with alumina and silica–alumina supports, MAS NM

TPR, and TEM studies,215, 7
Ni–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa

WO4 tetrahedron,220, 47
NiW/SiO2–Al2O3 sulfided catalysts, hydrocracking ofn-decane, mech

anisms,218, 427
NiW/Zr-doped mesoporous silica catalysts, hydrogenation and ring o

ing of tetralin, effects of preparation method and sulfur poison
220, 457

Ni–YSZ cermet catalysts, equilibrium dissociative adsorption of C4,
carbon adspecies formed during, nature and binding strength,217,
324

Pd–Ni, supported catalysts, methane decomposition into hydrogen
carbon nanofibers,220, 468

promotion of SBA-15 with high loading of short WS2 slabs,213, 163
Raney nickel catalyst, oligomerization of methane via microwave h

ing, 218, 201
SiO2-supported catalysts

methane decomposition and gasification of deposited carbon
CO2, structural changes of Ni species during,219, 176

methane decomposition into hydrogen and carbon nanofiber,217, 79
steam-reforming catalysts, sintering of,217, 417
TiO2-supported catalysts, methane decomposition and gasification o

posited carbon with CO2, structural changes of Ni species durin
219, 176

zeolites containing, structure–activity relations during NO reduction
influence of acid sites,218, 348
role of Ni chemical state,218, 375
Nickel boride
SBA-15-supported catalyst prepared by reductant–impregnation me

selective hydrogenation of 2-ethylanthraquinone,220, 254
Nickel(α-diimine)

catalyst for olefin polymerization, XAS study,214, 165
Nickel molybdenum phosphide

SiO2-supported hydrodenitrogenation catalysts, synthesis and char
ization,219, 85

Nickel oxide
MCM-41-supported catalysts, synthesis by impregnation and drying

ing aqueous chelated metal complexes,216, 257
Nickel phosphide

SiO2-supported catalysts, hydrodesulfurization of thiophene,215, 208
Nicotinic acid

formation by vapor-phase oxidation of 3-picoline over CrV1−xPxO4
crystalline catalysts,218, 32

Niobium
molybdo(vanado)phosphoric acid exchanged with, selective oxidatio

light alkanes
catalyst characterization,218, 54
reactivity,218, 42

Niobium oxide
Mo–V–Sb–Nb oxides for selective propane oxidation to acrylic acid, b

structure and catalytic properties,215, 108
Niobium pentoxide

tantalum oxide-supported catalysts, synthesis, Raman spectroscop
methanol oxidation,217, 468

Nitrate
reduction with water over Pd- and Pt-based catalysts, effect of Cu, A

Au addition,220, 182
Nitration

zeolite BEA suitability aspara-selective catalyst for, factors determinin
219, 231

Nitric acid
effects on photocatalytic activity and microstructures of bimodal me

porous titania,217, 69
Nitric oxide

adsorption
on cobalt–ferrierite, effect of local framework heterogeneity,219, 117
on promoted Ag/α-Al2O3 catalysts,217, 442

decomposition
assisted, by hydrocarbon in excess of dioxygen, classical kinetics,216,

89
over Cu-ZSM-5 zeolite, operando optical fiber UV–vis spectrosco

study,220, 500
direct decomposition

effects of surface structure of supported Pd catalysts,218, 405
into N2 and O2 over La(Ba)Mn(In)O3 perovskite oxide,220, 104

dissociation on Pd and Rh surfaces, structure sensitivity,213, 211
effect on CO oxidation over CuO/CeZrO4 catalysts,214, 261
elimination reaction over PdCr/Al2O3 and PdCr/(Ce,Zr)Ox/Al2O3 cata-

lysts,214, 220
reduction

by ethanol on Pd–Mo/Al2O3 catalysts,220, 358
by methane, Gd–Pd sol–gel catalyst deactivation by SO2 during, sur-

face species in, spectroscopic study,217, 1
selective catalytic reduction

by ammonia
low-temperature reaction over MnOx–CeO2 catalyst, kinetics,217,
434
over vanadium oxide catalysts, mechanistic aspects of, density
tional theory study,213, 115
over V2O5/AC catalysts at low temperatures, formation and reac
of ammonium sulfate salts during,214, 213
over V2O5–TiO2–SiO2 mesoporous catalysts,217, 172

in excess O2 over Pt/Si-MCM-41 catalyst, mechanism,213, 241
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by isobutane over over-exchanged Fe/ZSM5, reactivity of binuclea
complexes in, in situ XAFS study,218, 163

by methane
with In-ZSM-5 system, role of catalyst structure,214, 100
over La2O3/γ -Al2O3 catalyst, effects of CO2 and H2O, 214, 292

over Ni-containing zeolites, structure–activity relations
influence of acid sites,218, 348
role of Ni chemical state,218, 375

by octane over Ag/Al2O3 catalyst in oxygen-rich exhaust gases,219,
25

by propane and propene over Pt/γ -Al2O3 catalysts, effect of Na add
tion, 219, 247

by propene on Pt films deposited on NASICON, non-Faradaic ele
chemical modification of catalytic activity in,217, 203

Nitrobenzene
solvent effects on heterogeneous synthesis of flavanone over MgO214,

136
Nitrogen

dissolved, effects on adsorption of cinchonidine from solution onto P
situ IR study,219, 404

formation by direct decomposition of NO over over La(Ba)Mn(In)O3
perovskite oxide,220, 104

Nitrogen monoxide,see Nitric oxide
Nitrogen oxides

adsorption and surface reaction on commercial storage–reduction
lyst, 214, 308

decomposition and selective catalytic reduction over transition meta
zeolites,216, 324

in diesel exhausts, abatement: adsorption on Co,Ba,K/CeO2 catalysts,
220, 424

nonthermal plasma-assisted reduction over Ba-Y,FAU, effect of cat
preparation,220, 291

selective catalytic reduction
by ammonia over zeolite H–ZSM-5, effect of transient NH3 supply,

218, 354
by ethanol on Ag/Al2O3 catalysts, in situ FTIR study: role of iso

cyanate species,217, 47
in lean-burn engine exhausts, by coupling catalysis to electroch

istry, 217, 203
by methane

over Co-H-MFI and Co-H-FER zeolites, characterization and
alytic activity, 214, 179
over CoZSM5 and PtCoZSM5: nature of Co species in zeolite,217,
186

NO adsorption in, on Co–ferrierite, effect of local framework hete
geneity,219, 117

by propylene
under lean conditions in presence of water, active silver specie
217, 310
over Pt-beta catalysts, structure sensitivity,218, 111

storage catalysts for, deactivation by sulfur, effects of exposure co
tions and noble metal,217, 253

storage–reduction, nanostructured catalysts for,216, 443
4-Nitrophenol

photocatalytic degradation with polycrystalline TiO2 impregnated with
functionalized Cu(II)–porphyrin or Cu(II)–phthalocyanine,217,
334

2-Nitrotoluene
nitration with acetyl nitrate, zeolite BEA aspara-selective catalyst for

219, 231
Nitrous oxide

conversion over FeMFI zeolites, active site structure sensitivity in,218,
234

decomposition
CuAPSO-34 microporous catalysts for, hydrothermal stability, c

parison with CuZSM-5,217, 100
-

over Cu-ZSM-5 zeolite, operando optical fiber UV–vis spectrosco
study,220, 500

over Fe-containing zeolites, surface chemistry,219, 456
formation of surface oxygen on H-ZSM-5 with low Fe content, act

sites for,219, 273
nanostructured catalysts for,216, 443

direct decomposition over steam-activated FeMFI zeolites,214, 33
hydroxylation of benzene to phenol, Fe-MFI catalysts for, activity

deactivation,214, 169
oxidation of benzene to phenol over MFI zeolite, extraframework Fe–

O species as active species in,220, 260
and oxygen

partial oxidation of methane to oxygenates, MCM-41-supported
phosphate catalysts for,217, 457

selective oxidations with, transition metal zeolites for,216, 298
reduction

by C2H4 over Fe-ZSM-5: formation and nature of carbonaceous
posits and effects of O2 addition,218, 220

by H2 and CO on supported Au catalysts,219, 197
Nonane

mixed with heptane, high-pressure liquid phase hydroconversion
Pt/H-Y zeolite catalyst,220, 66

2-Nonenal
formation by aldol condensation of acetaldehyde and heptana

hydrotalcite-type catalysts,219, 167
Non-Faradaic electrochemical modification of catalytic activity

noble metal electrodes on yttria-stabilized zirconia,216, 12
in selective catalytic reduction of NO by propene on Pt films depos

on NASICON,217, 203
Nuclear magnetic resonance

n-butane conversion on sulfated zirconia,220, 233
Ga/HZSM-5 and Ga/HMOR synthesized by chemical vapor depos

of trimethylgallium,219, 352
heterogenized HRh(CO)(PPh3)3 tethered to zeolite Y support by pho

photungstic acid,213, 73
Mo/HZSM-5 catalyst during dehydroaromatization of methane in p

ence of water,220, 57
Ni chemical state role in structure–activity relations for Ni-contain

zeolites during NO reduction,218, 375
NiMo interaction with alumina and silica–alumina supports,215, 7
pulsed field gradient, ammonia self-diffusivity dependence on loadin

H-ZSM-5,213, 321
shape selectivity studies,216, 32
silica-supported transition metal phosphide hydrodenitrogenation

lysts,219, 85
transition metal phosphide catalysts for advanced hydroprocessing216,

343
zeolite beta optimized by steaming and acid leaching for acylatio

anisole with octanoic acid,218, 239
zinc glutarates prepared from zinc sources,218, 209

Nucleation
spontaneous,β zeolite synthesized in fluoride medium for asymme

hydrogenation,219, 74

O

n-Octane
aromatization on Pt/KL catalyst prepared by vapor-phase impregna

218, 1
cracking over zeolites IM-5 and NU-88,215, 151
hydroconversion on Pt-H-ZSM-22, pore mouth catalysis in, kinetic m

eling, 220, 399
hydrocracking and hydroisomerization over Pt/HY zeolites, analysis

reactors of different configurations,218, 12
selective catalytic reduction of nitric oxide over Ag/Al2O3 catalyst in

oxygen-rich exhaust gases,219, 25
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Octanoic acid
acylation of anisole over zeolite beta optimized by steaming and

leaching: structure–activity relation,218, 239
1-Octene

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

4-Octyne
semihydrogenation over Pd nanoparticles in hydrotalcite,220, 372

Oil refining
zeolite applications,216, 298

Olefins
oxidation by O2 under air pressure over Cu2(OH)PO4 and Cu4O(PO4)2

catalysts,218, 460
polymerization

with catalysts comprised of bis(phenoxy-imine) titanium comple
and MgCl2-based activators,215, 171

nickel(α-diimine) catalyst for, XAS study,214, 165
α-Olefins

linear, low-carbon, formation by ethylene oligomerization over sa
type zirconium complexes,220, 392

Oligomerization
biphasic, ethylene with Ni–1,2-diiminophosphorane complexes im

bilized in 1-n-butyl-3-methylimidazolium organochloroaluminat
219, 59

ethylene to low-carbon linearα-olefins by salen-type zirconium com
plexes,220, 392

methane via microwave heating using Raney nickel catalyst,218, 201
ONIOM method

analysis of adsorption of ethylene, benzene, and ethylbenzene on
site zeolites,219, 320

Operando studies
heterogeneous catalysts,216, 155
NO and N2O decomposition over Cu-ZSM-5 zeolite,220, 500

Oppenauer reactions
catalysis by tin-beta zeolite,215, 294

Optical purity
L-pipecolinic acid prepared from L-lysine by photocatalytic redo

combined synthesis by suspended TiO2 particles, effect of noble
metal loading,217, 152

Organosulfonic acid
mesoporous silicas functionalized with, for esterification of fatty a

219, 329
Oxidation

acrolein, partial oxidation to acrylic acid over MoVW single-pha
nanocrystalline mixed-oxide catalyst of Mo5O14 type,215, 177

antimony-rich catalysts selective for, combinatorial screening and
ventional testing,220, 136

aromatic air contaminants, photocatalysts for, pretreatment by h
acids: rate alterations and thermodynamics,217, 38

benzene
over Fe-ZSM-5, density functional theory study,220, 84
to phenol with N2O over MFI zeolite, extraframework Fe–Al–O

species as active species in,220, 260
butyl acetate, photocatalytic reaction in vapor phase on TiO2, Pt/TiO2

and WO3/TiO2, 215, 129
carbon monoxide

active sites for, elucidation and design,216, 73
on ceria–lanthana mixed oxide catalysts,219, 295
over CuO/CeZrO4 catalysts, effect of NO,214, 261
at low temperature, supported Au catalysts for,216, 425
noncatalytic reaction and catalysis by Au/TiO2, 219, 17
by O2 on supported Au catalysts,219, 197
on Pt(110), surface reactivity in, local manipulation,216, 246
on Pt/Al2O3 catalyst, surface elementary steps: kinetics of reduc

of strongly adsorbed oxygen species by CO,220, 3
on Pt/alumina and Pt/ceria catalysts prepared by colloidal lithogra
215, 94

on Pt catalysts
bistability in, effect of oxide formation,220, 478
kinetic oscillations on nm scale, simulation,214, 121

on Pt/SiO2 catalysts, effect of crystallite size, in situ FTIR, EXAF
and activity studies,220, 382

catalysis by ammonium and cesium 1-vanado-11-molybdophosphat
ammonium 12-molybdosilicate,220, 172

catalysis of, electronic theory,216, 416
CeO2 support of Rh catalysts, by steam: reduced center characteriz

by H2 formation,213, 226
chlorinated hydrocarbons over Pt zeolite catalysts: mechanism of di

romethane transformation over PtNaY,215, 234
cinnamyl alcohol in organic solvent over Pd/Al2O3 catalysts, in situ EX-

AFS study,213, 291
dichloromethane at low temperature by H-ZSM-5-supported manga

oxide catalysts,218, 148
gaseous lean trichloroethylene on Pd/alumina catalysts, reaction pa

and kinetic mechanism,214, 130
higher hydrocarbons, catalytic partial oxidation at millisecond con

times,215, 332
hydrocarbons

by direct electrochemical approach, SOFC anodes for,216, 477
in liquid phase, catalysis by BiOx clusters occluded in ZSM-5 matrix

219, 337
hydrogen by O2 on supported Au catalysts,219, 197
light alkanes

catalytic reactions, free radicals in, kinetic and thermochemical
pects,216, 468

selective reaction, substrate-versatile catalyst for
catalyst characterization,218, 54
reactivity,218, 42

liquid-phase, by nanometric monodispersed TiO2 particles on meso
porous silica,217, 343

methane
over Ce-doped Pd catalysts,215, 78
over ceria–lanthana mixed oxide catalysts,219, 286
partial oxidation

on metallic Pd-containing catalysts,215, 14
with O2 over Cr-MCM-41 prepared by direct hydrothermal synth
sis and template-ion exchange,220, 347
to oxygenates with oxygen and nitrous oxide, MCM-41-suppor
iron phosphate catalysts for,217, 457
over Ru nanoparticles, relevance of catalyst morphology and ox
tion state,220, 74
stable Rh catalyst for, preparation and characterization,217, 245

over Pt catalysts, C1 mechanism,213, 23
methanol

over iron-doped silica, effect of preparation and pretreatment meth
219, 146

over supported Pd model catalysts, kinetics, molecular beam and
IRAS studies,213, 176

over tantalum oxide-supported metal oxide catalysts,217, 468
olefins and alcohols by O2 under air pressure over Cu2(OH)PO4 and

Cu4O(PO4)2 catalysts,218, 460
3-picoline in vapor phase over CrV1−xPxO4 crystalline catalysts,218,

32
propane to acrylic acid, Mo–V–Sb–Nb oxides for, bulk structure and

alytic properties,215, 108
Re/γ -Al2O3 low-loaded catalyst,219, 362
selective

catalysis on well-defined oxide surfaces,216, 236
dimethyl ether to formaldehyde, catalysis by MoOx domains, structure

and support effects,217, 222
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heterogeneous catalysts for, design and synthesis by thermolytic
cular precursor method,216, 265

with N2O and oxygen, transition metal zeolites for,216, 298
over solid base catalysts: synthesis of fine chemicals,216, 406
sulfur dioxide, supported molten salt catalysts for, molecular struc

215, 139
trichloroethylene at low temperature by H-ZSM-5-supported manga

oxide catalysts,218, 148
Oxidation state

Ru nanoparticles, relevance in partial oxidation of methane,220, 74
Oxidative carbonylation

amines over ionic liquid-mediated palladium complex catalyst sys
219, 372

phenols over Pd/C and Cu2O catalysts, nature and role of Pd active sta
in, 218, 334

Oxidative coupling
methane, upper bound on yield for,218, 321
methane overM–W–Mn/SiO2 catalysts, role of surface WO4 tetrahe-

dron,220, 47
Oxidative dehydrodimerization

isobutene on Bi2O3–SnO2, kinetics,214, 284
Oxidative dehydrogenation

butane over nanocrystalline MgO, Al2O3, and VOx/MgO catalysts in
presence of iodine,218, 438

cinnamyl alcohol in organic solvent over Pd/Al2O3 catalysts, in situ EX-
AFS study,213, 291

ethane
over Pt/Al2O3 catalysts at low temperature,219, 206
zeolites as supports in, evaluation,216, 135

isobutyric acid by ammonium and cesium 1-vanado-11-molybdop
phate and ammonium 12-molybdosilicate catalysts,220, 172

propane
Cr/Si/Al/O and Cr/Si/Zr/O catalysts for, thermolytic molecular prec

sor routes to,218, 123
over Li-promoted MgO catalysts

active site characterization and hydrocarbon activation,218, 307
kinetics and mechanism,218, 296

over strontium hydroxyapatite catalysts, enhancement by Co inco
ration into catalyst,214, 8

thermolytic molecular precursor-derived catalysts for,216, 265
over V–Si–O cogels, selectivity to propylene, enhancement by op

tion under cyclic conditions,213, 95
Oxo-titanium species

reactive, in titanosilicate molecular sieves, EPR studies and struc
activity correlations,217, 160

Oxygen
activation of NH3 dissociation on Pt sponge, analysis by positron em

sion profiling,219, 156
C–O bonds in surface species derived from ethanol on Pt(111), clea

of, DFT studies,218, 178
dissolved, effects on adsorption of cinchonidine from solution onto P

situ IR study,219, 404
effects on formation and nature of carbonaceous deposits in catalyt

duction of N2O by C2H4 over Fe-ZSM-5,218, 220
electrocatalytic dioxygen reduction on underpotentially deposited P

Au(111), analysis by active site blocking strategy,213, 17
epoxidation of propylene without hydrogen over catalyst system con

ing Pd, Ti-modified MCM-22, and methanol,220, 513
exhaust gases rich in, selective catalytic reduction of NO with octan

catalysis by Ag/Al2O3, 219, 25
formation

by direct decomposition of NO over La(Ba)Mn(In)O3 perovskite ox-
ide,220, 104

by N2O decomposition on surface of H-ZSM-5 with low Fe conte
active sites for,219, 273
and H2, direct formation of H2O2
over colloidal Pd catalysts,214, 113
over colloidal or supported Pd catalysts,216, 455

and nitrous oxide
partial oxidation of methane to oxygenates, MCM-41-supported

phosphate catalysts for,217, 457
selective oxidations with, transition metal zeolites for,216, 298

over-exchanged Fe/ZSM5 heat treated in, structure, in situ XAFS s
troscopic study,215, 279

oxidation of olefins and alcohols under air pressure over Cu2(OH)PO4
and Cu4O(PO4)2 catalysts,218, 460

partial oxidation of methane over Cr-MCM-41 prepared by direct
drothermal synthesis and template-ion exchange,220, 347

photoepoxidation of propene, highly dispersed zinc oxide species o
ica as active sites for,220, 226

reaction with CO and H2 on supported Au catalysts,219, 197
sorption on Re/γ -Al2O3 low-loaded catalyst,219, 362
strongly adsorbed species, reduction by CO on Pt/Al2O3 catalyst, kinetic

study,220, 3
suprafacial, role in catalytic combustion of soot over perovskite catal

217, 367
surface groups containing, effects on carbon nanofiber-supported R

alysts in hydrogenation of cinnamaldehyde,214, 78
Oxygen exchange capacity

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

Oxygen radical anion
atomic, emission from Y2O3-stabilized ZrO2 electrolyte, features an

mechanism,215, 1
Oxygen storage capacity

measured by CO pulse transient experiments over Pd/CeO2 catalyst,
mathematical modeling,219, 259

role in automotive exhaust catalysis,216, 433

P

Palladium
active sites, first principles elucidation and design,216, 73
Al2O3–NiAl(110)-supported catalysts, kinetics of methanol oxidat

on, molecular beam and TR-IRAS studies,213, 176
Al2O3-supported catalysts

aerobic oxidation of cinnamyl alcohol in organic solvent, in situ E
AFS study,213, 291

cinchonidine-modified, asymmetric hydrogenation of furan carbox
acids,219, 52

combustion of methane, effect of doping with Ce,215, 78
oxidation of gaseous lean trichloroethylene, reaction pathway an

netic mechanism,214, 130
surface structure, effects on activity for direct decomposition of N

218, 405
Au/Pd catalysts, hydrodesulfurization of model compounds, syner

effect of Au during,215, 317
automotive exhaust catalysis,216, 433
bimetallic catalysts, reduction of nitrate with water, effect of Cu, Ag

Au addition,220, 182
carbon-supported catalysts

molecular orbital study,214, 53
oxidative carbonylation of phenols, nature and role of Pd active s

in, 218, 334
catalysis of direct formation of H2O2 from H2 and O2, 216, 455
Ce-doped catalysts, combustion of methane,215, 78
CeO2-supported catalysts, oxygen storage capacity measured b

pulse transient experiments, mathematical modeling,219, 259
charcoal-supported catalysts, diastereoselective hydrogenation o

cyclic α,β-dehydrodipeptide,217, 240
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colloidal, catalysis of direct formation of H2O2 from H2 and O2, 214,
113

Gd–Pd sol–gel catalysts, deactivation by SO2 in NO reduction with CH4,
surface species in, spectroscopic study,217, 1

ionic liquid-mediated Pd complex catalyst system, oxidative carbon
tion of amines,219, 372

loading onto suspended TiO2 particles, effect on redox-combined sy
thesis of L-pipecolinic acid from L-lysine,217, 152

metallic, catalytic system containing, partial oxidation of methane,215,
14

nanoparticles in hydrotalcite, as mild and highly selective catalysts
alkyne semihydrogenation,220, 372

NO dissociation on, surface structure sensitivity,213, 211
PdAg sol–gel catalysts for selective hydrodechlorination of 1,2-dichlo

ethane into ethylene, deactivation mechanism and regeneration220,
215

PdAu, active sites, first principles elucidation and design,216, 73
PdCr/Al2O3 and PdCr/(Ce,Zr)Ox /Al2O3 catalysts for CO and NO elim

ination, behavior,214, 220
Pd–Mo/Al2O3 catalysts, reduction of NO with ethanol,220, 358
Pd–Ni, supported catalysts, methane decomposition into hydrogen

carbon nanofibers,220, 468
Pd–Sn/Al2O3 catalysts from colloidal oxide synthesis

preparation,218, 280
surface properties and selective hydrogenation of buta-1,3-diene,218,

288
SiO2-supported catalysts, transformation into palladium silicide du

reduction at 450 and 500◦C, 220, 299
on thermo-conductor or oxide supports, hydrogenation of 1,3-butad

comparison,214, 26
Ti-modified MCM-22-supported catalyst, propylene epoxidation by2

without hydrogen in methanol solvent,220, 513
TiO2-supported catalysts

enantioselective hydrogenation of 2-pyrones, reaction mechan
219, 41

photocatalytic reforming of methanol at metal–support interface,217,
427

Palladium silicide
formation during reduction of Pd/SiO2 catalysts at 450 and 500◦C, 220,

299
Paraffins

branched, production and adsorption inn-hexadecane hydroconversio
shape selectivity through entropy,214, 88

C6–C9, cracking of, shape selectivity,216, 32
Paraformaldehyde

Friedel–Crafts hydroxyalkylation of anisole catalyzed by zeolites in
percritical CO2, 219, 464

Parallel reactor
high-throughput screening under demanding conditions with,216, 110

Particle size effect
Pt/SiO2 oxidation catalysts, in situ FTIR, EXAFS, and activity studie

220, 382
Pechmann reaction

7-hydroxycoumarin synthesis using Nafion resin/silica nanocompo
catalysts,218, 315

n-Pentane
conversion catalyzed by tungstated zirconia, reaction pathways: e

of Pt in catalyst and hydrogen in feed,219, 376
hydrogenolysis, catalytic activity patterns in, kinetic interpretation ba

on theoretical chemical descriptors,216, 63
isomerization

over solid acid catalysts, heteropolyacid, sulfated zirconia, and m
denite: dependence on hydrogen and Pt addition,219, 97

over sulfated zirconia, surface deposits formed in, in situ UV–vis
fuse reflectance spectroscopic study,218, 365

tungstated zirconia catalysts for, structure and properties,216, 353
2-Pentene
isomerization on H-ZSM-22, DFT study,214, 67

Permeation regime
effects on activity of catalytic membranes for methane combustion,218,

457
Perovskite oxide

La(Ba)Mn(In)O3, catalysis of direct decomposition of NO into N2 and
O2, 220, 104

Perovskites
catalysis of combustion of soot, role of suprafacial oxygen,217, 367

Peroxo-titanium
in titanosilicate molecular sieves, EPR studies and structure–activity

relations,217, 160
Petrochemical industry

catalysis in, present status and future trends,216, 47
catalyst development for, implications of fundamentals of shape sele

ity, 216, 32
zeolite applications,216, 298

Petroleum industry
catalysis in, present status and future trends,216, 47
catalyst development for, implications of fundamentals of shape sele

ity, 216, 32
Phase composition

Co/SiO2 catalysts,220, 146
Phase transition

sulfated zirconia catalysts, induction by mechanical stress,217, 487
Phenanthrene

hydrocracking, selectivity in, parameters controlling,217, 376
Phenol

tert-butylation in liquid phase, effects of large-pore zeolite channel st
tures and acid properties,218, 249

formation
by benzene hydroxylation by N2O, Fe-MFI catalysts for, activity and

deactivation,214, 169
by benzene oxidation with N2O over MFI zeolite, extraframework Fe

Al–O species as active species in,220, 260
hydroxylation over CoNiAl ternary hydrotalcites, synergistic effect

220, 161
Phenols

oxidative carbonylation over Pd/C and Cu2O catalysts, nature and role o
Pd active states in,218, 334

Phenylacetylene
semihydrogenation over Pd nanoparticles in hydrotalcite,220, 372

1-Phenyl-1-pentyne
semihydrogenation over Pd nanoparticles in hydrotalcite,220, 372

1-Phenyl-1,2-propanedione
hydrogenation over cinchonidine-modified Pt/Al2O3 catalysts, kinetics

and modeling,213, 7
Phosphate

natural, modified with sodium nitrate, application in synthesis of ch
cones,213, 1

Phosphotungstic acid
HRh(CO)(PPh3)3 tethered to zeolite Y by, heterogenization, product

of hydroformylation catalyst by,213, 73
Photocatalysis

acetic acid photoreaction on TiO2(001) single crystal, effect of surfac
reconstruction,214, 46

acetone and ethanol oxidation over nanocrystalline TiO2, dynamic phe-
nomena during,219, 219

aromatic air contaminant oxidation, catalysts for, pretreatment by ha
acids: rate alterations and thermodynamics,217, 38

azo-dye degradation on Au/TiO2 thin film catalysts,220, 127
by bimodal mesoporous titania, effects of acidic and basic hydrolysis

alysts,217, 69
butyl acetate oxidation in vapor phase on TiO2, Pt/TiO2 and WO3/TiO2,

215, 129
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2-chloro ethyl sulfide destruction in gas phase,220, 414
heterogeneous, by surface-modified porous silica materials impreg

with monosubstituted Keggin units,217, 141
highly reactive TiO2 catalysts for, operating under visible light irradi

tion, design and development,216, 505
hydrogen peroxide formation over TiO2 particles, effect of Cu ions,219,

214
methanol reforming on Pd/TiO2 at metal–support interface,217, 427
microcystin destruction on TiO2, processes influencing,213, 109
4-nitrophenol degradation with polycrystalline TiO2 impregnated with

functionalized Cu(II)–porphyrin or Cu(II)–phthalocyanine,217,
334

redox-combined synthesis of L-pipecolinic acid from L-lysine by s
pended TiO2 particles, effect of noble metal loading,217, 152

by TiO2, effects of surface properties,219, 107
Photoelectron spectroscopy

2-butenal adsorption and bonding on Sn/Pt surface alloys,215, 245
Photoepoxidation

propene by O2, highly dispersed zinc oxide species on silica as ac
sites for,220, 226

Phthalides
skeleton, synthesis by selective intramolecular Tishchenko reaction

solid base catalysts,217, 117
Phthalocyanine

functionalized Cu(II)–phthalocyanine, TiO2 impregnated with, photocat
alytic degradation of 4-nitrophenol,217, 334

Physisorption
pore mouth, alkanes on ZSM-22, enthalpies and entropies of, estim

by additivity method,218, 135
3-Picoline

vapor-phase oxidation over CrV1−xPxO4 crystalline catalysts,218, 32
α-Pinene

isomerization over sulfated zirconia catalysts, reactivity, correlation
catalyst structure,215, 57

L-Pipecolinic acid
redox-combined synthesis from L-lysine by suspended TiO2 particles,

effect of noble metal loading,217, 152
Plasma-assisted reduction

nonthermal, NOx over Ba-Y,FAU, effect of catalyst preparation,220, 291
Platinum

acid-phase-supported catalysts, selectivity in hydrocracking react
parameters controlling,217, 376

adsorption of cinchonidine from solution, effects of dissolved gase
situ infrared study,219, 404

Al2O3-supported catalysts
aqueous-phase reforming of methanol and ethylene glycol,215, 344
asymmetric hydrogenation: nonlinear effect of coadsorbed cinch

alkaloids on enantiodifferentiation,216, 276
cinchonidine-modified

enantioselective hydrogenation of aromatic ketones, structura
fects,218, 453
hydrogenation of 1-phenyl-1,2-propanedione, kinetics and mo
ing, 213, 7

flame-made, structural behavior and catalysis of enantioselective
drogenation,213, 296

α- and β-isocinchonine-modified, enantioselective hydrogenation
ethyl pyruvate in acetic acid,220, 207

linear CO species on, heats of adsorption using IR spectroscopy
pact of Pt dispersion,218, 447

prepared by colloidal lithography, reactivity,215, 94
γ -Al2O3-supported catalysts

CO oxidation, surface elementary steps: kinetics of reduction
strongly adsorbed oxygen species by CO,220, 3

gas-phase hydrogenation ofo-xylene, activity and stereoselectivit
218, 267

oxidative dehydrogenation of ethane at low temperature,219, 206
reduction of NO by C3H8 and C3H6 under lean-burn conditions, effe
of Na addition,219, 247

amorphous Al2O3-supported catalyst, synthesis and structure,214, 146
automotive exhaust catalysis,216, 433
bimetallic catalysts, reduction of nitrate with water, effect of Cu, Ag

Au addition,220, 182
catalysis of CO oxidation

bistability in, effect of oxide formation,220, 478
kinetic oscillations on nm scale, simulation,214, 121

catalysis of methane oxidation, C1 mechanism,213, 23
CeO2-supported catalysts prepared by colloidal lithography, reacti

215, 94
charcoal-supported catalysts, diastereoselective hydrogenation o

cyclic α,β-dehydrodipeptide,217, 240
cinchonidine-modified catalysts, asymmetric hydrogenation of cyclo

ane-1,2-dione,215, 116
C/W(111) surfaces modified by, catalysis of reactions of methanol, w

and hydrogen,215, 254
dispersion, effect on heats of adsorption of linear CO species

Pt/Al2O3 catalysts, IR study,218, 447
effect onn-pentane isomerization over solid acid catalysts, heterop

acid, sulfated zirconia, and mordenite,219, 97
effect on sulfur deactivation of NOx storage catalysts,217, 253
H/D exchange kinetics in cyclopentane,214, 153
hydrogen binding sites and electronic structure in supported catalys

situ XANES: compensation relation in alkane hydrogenolysis,216,
178

HY-supported catalysts
high-pressure liquid phase hydroconversion of heptane/nonane

tures,220, 66
hydrocracking and hydroisomerization ofn-octane, analysis with re

actors of different configurations,218, 12
KL-supported catalysts

aromatization reactions,216, 12
prepared by vapor-phase impregnation, aromatization ofn-octane,

218, 1
loading onto suspended TiO2 particles, effect on redox-combined sy

thesis of L-pipecolinic acid from L-lysine,217, 152
metallic aggregates, electronic structure of, relationship to select

214, 336
NASICON-supported catalysts, selective reduction of NO by prop

NEMCA in, 217, 203
oxide-supported catalysts, CO-induced surface structural cha

DRIFTS study,217, 478
Pt(110) catalysts, surface reactivity in oxidation of CO, local manip

tion, 216, 246
Pt(111), surface species derived from ethanol on, C–C and C–O

cleavage in, DFT studies,218, 178
Pt-beta catalysts, selective catalytic reduction of NOx by propylene,

structure sensitivity,218, 111
Pt–Fe alloy catalyst, (111) surface, adsorption of unsaturated aldeh

density functional theory,217, 354
Pt/MCM-41/MgAPO-n composite catalysts, isomerization and hydr

racking ofn-decane,217, 388
PtSn alloys, selectivity in hydrogenation ofα,β-unsaturated aldehyde

DFT study of molecular adsorption,220, 115
PtSn/γ -Al2O3 catalysts prepared by successive impregnation and

trolled surface reaction, effect of La doping,219, 63
Si-MCM-41-supported catalysts, selective catalytic reduction of NO

excess O2, mechanism,213, 241
SiO2-supported catalysts

for oxidation, effect of crystallite size, in situ FTIR, EXAFS, and a
tivity studies,220, 382

precoked, conversion ofn-propylbenzene, common reactive adsorb
of ethylbenzene and indenic compounds in,218, 411

silicide formation on, TEM,EELS, and EDXS studies,219, 434
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as
temperature-programmed decomposition of adsorbed platinum te
mine hydroxide complex under flowing H2, O2, and Ar,220, 280

Sn/Pt surface alloys, adsorption and bonding of 2-butenal on,215, 245
sponge, NH3 dissociation on, activation by oxygen, analysis by posit

emission profiling,219, 156
with supports of varying acidity, H/D exchange of cyclopentane, supp

induced compensation effects in,219, 134
TiO2-supported catalysts

photocatalytic oxidation of butyl acetate,215, 129
strong metal–support interaction,216, 12

truncated octahedral nanoparticles supported on alumina, hydrogen
of propene,214, 1

in tungstated zirconia, effects onn-pentane conversion,219, 376
yttria-stabilized zirconia-supported catalysts, non-Faradaic electroc

ical modification of catalytic activity,216, 12
zeolite catalysts, oxidation of chlorinated hydrocarbons: mechanis

dichloromethane transformation over PtNaY,215, 234
Platinum tetrammine hydroxide complex

adsorbed under flowing H2, O2, and Ar, TPD study: preparation o
Pt/SiO2 catalyst,220, 280

Polarization-dependent total-reflection fluorescence X-ray absorption
structure

supported metal catalysts and model surfaces in situ,216, 165
Polyaromatics

hydrogenation over SiO2-immobilized Ru(II) single sites and Ru/SiO2
nanoparticles,213, 47

Polymerization
ethylene, model catalysts for, preparation and characterization,216, 223
olefins

with catalysts comprised of bis(phenoxy-imine) titanium comple
and MgCl2-based activators,215, 171

nickel(α-diimine) catalyst for, XAS study,214, 165
Polyoxometallates

monosubstituted, surface-modified porous silica materials impregn
with, preparation and heterogeneous photocatalytic behaviors,217,
141

surface chemistry and catalysis on well-defined surfaces: nanosca
sign bases for single-site heterogeneous catalysts,216, 236

Polystyrene beads
prepared by copolymerization with cross-linking dendritic salens,

distribution in,215, 87
Pore mouth catalysis

in hydroconversion ofn-octane on Pt-H-ZSM-22, kinetic modeling,220,
399

Pore mouth physisorption
alkanes on ZSM-22, enthalpies and entropies of, estimation by addi

method,218, 135
Pore opening

effect on selectivity in hydrocracking reactions,217, 376
Pore size

Cu/ZnO catalysts extruded for single-stage gas-phase processi
dimethyl maleate to tetrahydrofuran,218, 419

Pore topology
zeolites IM-5 and NU-88,215, 151

Porphyrin
functionalized Cu(II)–porphyrin, TiO2 impregnated with, photocatalyti

degradation of 4-nitrophenol,217, 334
Positron emission profiling

analysis of oxygen activation of NH3 dissociation on Pt sponge,219, 156
Potassium

Co,Ba,K/CeO2 catalysts, adsorption of NOx: abatement of diesel exhau
pollutants,220, 424

effect on isobutane dehydrogenation over Cr catalysts supporte
Al2O3 and ZrO2/Al2O3, 220, 309

K–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa
WO4 tetrahedron,220, 47
-

f

zeolite X containing, as catalysts and catalyst supports,216, 396
Potassiumt-butoxide

interaction with calcined hydrotalcite, solid base catalyst evolved by
activity in Wadsworth–Emmons reaction,218, 191

Powder X-ray diffraction
CoNiAl ternary hydrotalcites,220, 161

Prenal
hydrogenation with Pt catalysts, effect of Sn additives: density functio

study of molecular adsorption,220, 115
Promotion

double-layer approach to,216, 487
Propane

dehydrogenation
with CO2 over Cr-MCM-41 prepared by direct hydrothermal synthe

and template-ion exchange,220, 347
Cr/Si/Al/O and Cr/Si/Zr/O catalysts for, thermolytic molecular prec

sor routes to,218, 123
oxidative dehydrogenation

Cr/Si/Al/O and Cr/Si/Zr/O catalysts for, thermolytic molecular prec
sor routes to,218, 123

over Li-promoted MgO catalysts
active site characterization and hydrocarbon activation,218, 307
kinetics and mechanism,218, 296

on strontium hydroxyapatite catalysts, enhancement by Co incorp
tion into catalyst,214, 8

thermolytic molecular precursor-derived catalysts for,216, 265
over V–Si–O cogels, selectivity to propylene, enhancement by op

tion under cyclic conditions,213, 95
reforming by CO2 over supported Rh catalysts,216, 377
regioselective H/D exchange reactions over strong solid acids, effec

skeletal rearrangement,215, 122
selective catalytic reduction of NO

over Pt/γ -Al2O3 catalysts, effect of Na addition,219, 247
structure–activity relations for Ni-containing zeolites

influence of acid sites,218, 348
role of Ni chemical state,218, 375

selective oxidation, substrate-versatile catalyst for
catalyst characterization,218, 54
reactivity,218, 42

selective oxidation to acrylic acid, Mo–V–Sb–Nb oxides for, bulk str
ture and catalytic properties,215, 108

2-Propanol,see Isopropyl alcohol
Propene,see Propylene
n-Propylbenzene

conversion over precoked Pt/SiO2 catalyst, common reactive adsorba
of ethylbenzene and indenic compounds in,218, 411

Propylene
continuous fixed-bed gas-phase hydroformylation using supported

liquid-phase Rh catalysts,219, 452
epoxidation with O2/methanol and without hydrogen over Pd/Ti-modifi

MCM-22 catalyst,220, 513
formation by oxidative dehydrogenation of propane

over Li-promoted MgO catalysts
active site characterization and hydrocarbon activation,218, 307
kinetics and mechanism,218, 296

over V–Si–O cogels, selectivity enhancement by operation u
cyclic conditions,213, 95

hydrogenation over truncated octahedral Pt nanoparticles support
alumina,214, 1

metathesis on monomeric Mo centers of molybdena–alumina cata
theoretical study,220, 23

photoepoxidation by O2, highly dispersed zinc oxide species on silica
active sites for,220, 226

selective catalytic reduction of NO
over Pt/γ -Al2O3 catalysts, effect of Na addition,219, 247
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on Pt/NASICON catalysts, non-Faradaic electrochemical modifica
of catalytic activity in,217, 203

structure–activity relations for Ni-containing zeolites
influence of acid sites,218, 348
role of Ni chemical state,218, 375

selective catalytic reduction of NOx
under lean conditions in presence of water, active silver species in,217,

310
over Pt-beta catalysts, structure sensitivity,218, 111

Propylene carbonate
synthesis by imidazolium zinc tetrahalide-catalyzed coupling of CO2 to

propylene oxide,220, 44
Propylene oxide

copolymerization with CO2 over zinc glutarate catalysts
NEXAFS spectroscopy,218, 386
X-ray absorption and NMR studies,218, 209

imidazolium zinc tetrahalide-catalyzed coupling to CO2, 220, 44
Publisher’s note,220, 1
Pyrazine-2-(methyl-(S)-prolinecarboxamide)

hydrogenation mechanism,217, 240
Pyridine

molybdo(vanado)phosphoric acid exchanged with, selective oxidatio
light alkanes

catalyst characterization,218, 54
reactivity,218, 42

Pyroglutamic acid
as chiral auxiliary in diastereoselective hydrogenation of disubstit

aromatic rings on Rh(111), periodic DFT study,217, 23
2-Pyrones

enantioselective hydrogenation over Pd/TiO2 catalysts, reaction mecha
nisms,219, 41

Pyrosulfate
molten salt catalysts for SO2 oxidation, molecular structure,215, 139

Q

Quantum chemistry
active site analysis and design,216, 73
oxidation catalysis,216, 416
transition metal ions in zeolites,216, 324

Quantum size effects
model catalysts,216, 213

Quinoline
hydrodenitrogenation over MoP/γ -Al2O3 catalyst,218, 78

R

Racemization
alcohols under mild reaction conditions, Ru–hydroxyapatite catalys

219, 417
Raman spectroscopy

Co species in CoZSM5 and PtCoZSM5 for selective catalytic reduc
of NOx with CH4, 217, 186

Re/γ -Al2O3 low-loaded catalyst,219, 362
supported molten salt catalysts for SO2 oxidation, molecular structure

215, 139
tantalum oxide-supported metal oxide catalysts,217, 468
UV study of coke formation in methanol-to-hydrocarbon conversion o

zeolite H-MFI,213, 39
V2O5–TiO2–SiO2 mesoporous catalysts for selective catalytic reduc

of NO by NH3, 217, 172
Raney nickel catalyst

oligomerization of methane via microwave heating,218, 201
Rate constants

role in catalytic cycle, activity, and selectivity,216, 89
Reaction coordinate
ethylene epoxidation on Ag catalysts, DFT calculations and surface

ence studies,214, 200
Reactive oxygen species

in epoxidation reactions over titanosilicate molecular sieves,216, 461
Redox catalysis

by zeolites,216, 298
Redox decoupling

enhancement of selectivity to propylene in oxydehydrogenation
propane over V2O5–SiO2 cogels,213, 95

Redox properties
at CuOx –(Ce,Zr)Ox interfaces: effects of NO on catalytic activity for C

oxidation over CuO/CeZrO4, 214, 261
Fe-binuclear complexes in over-exchanged Fe/ZSM5,215, 279
tungstated zirconia catalysts for alkane conversion,216, 353

Reductant–impregnation method
Ni–B/SBA-15 catalyst prepared by, selective hydrogenation of 2-ethy

thraquinone,220, 254
Reduction,see also Selective catalytic reduction

electrocatalytic, dioxygen on underpotentially deposited Pb on Au(1
analysis by active site blocking strategy,213, 17

with hydrogen at high temperature over Co/SiO2 catalysts,220, 146
nitrate with water over Pd- and Pt-based catalysts, effect of Cu, A

Au addition,220, 182
nitric oxide

by ethanol on Pd–Mo/Al2O3 catalysts,220, 358
by methane, Gd–Pd sol–gel catalyst deactivation by SO2 during, sur-

face species in, spectroscopic study,217, 1
nitrous oxide

by C2H4 over Fe-ZSM-5: formation and nature of carbonaceous
posits and effects of O2 addition,218, 220

over FeMFI zeolites, active site structure sensitivity in,218, 234
by H2 and CO on supported Au catalysts,219, 197

nonthermal plasma-assisted, NOx over Ba-Y,FAU, effect of catalys
preparation,220, 291

oxygen species strongly adsorbed on Pt/Al2O3 catalyst, by carbon
monoxide, kinetic study,220, 3

Pd/SiO2 catalysts at 450 and 500◦C, formation of palladium silicide dur
ing, 220, 299

Refining
catalysis in, present status and future trends,216, 47

Reformed fuels
water–gas shift reaction for, over Cu/MnO catalysts prepared via sp

type oxide,215, 271
Reforming reactions,see also Steam reforming

dry reforming of methane over catalysts derived from Ni-containing M
Al layered double hydroxides,213, 191

methanol and ethylene glycol in aqueous phase over Pt/Al2O3 catalysts,
215, 344

methanol on Pd/TiO2, photocatalytic reaction at metal–support interfa
217, 427

propane by CO2 over supported Rh catalysts,216, 377
Regioselectivity

H/D exchange reactions of propane over strong solid acids, effec
skeletal rearrangement,215, 122

1-phenyl-1,2-propanedione hydrogenation over cinchonidine-mod
Pt/Al2O3 catalysts,213, 7

Rhenium
γ -Al2O3-supported low-loaded catalyst, oxidation and redispers

219, 362
promotion of Co/SBA-15 catalysts, effects on Fischer–Tropsch synth

of hydrocarbons,220, 486
Rhenium heptoxide

tantalum oxide-supported catalysts, synthesis, Raman spectroscop
methanol oxidation,217, 468
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Rhodamine B
photocatalytic oxidation by surface-modified porous silica materials

pregnated with monosubstituted Keggin units,217, 141
Rhodium

automotive exhaust catalysis,216, 433
carbon monoxide adsorption, microcalorimetric, IR, and DFT stud

217, 209
CeO2-supported catalysts, reaction with steam, associated H2 formation:

characterization of reduced centers of ceria,213, 226
charcoal-supported catalysts, diastereoselective hydrogenation o

cyclic α,β-dehydrodipeptide,217, 240
effect on sulfur deactivation of NOx storage catalysts,217, 253
heterogenized complexes prepared by “ship-in-a-bottle” and ancho

methods, comparison,213, 103
loading onto suspended TiO2 particles, effect on redox-combined sy

thesis of L-pipecolinic acid from L-lysine,217, 152
monolith coated with, catalysis of partial oxidation of higher hydroc

bons,215, 332
NO dissociation on, surface structure sensitivity,213, 211
Rh(111), diastereoselective hydrogenation of disubstituted arom

rings on, pyroglutamic acid as chiral auxiliary in, periodic DF
study,217, 23

Rh–Te catalysts, adsorption of CO, microcalorimetric, IR, and DFT s
ies,217, 209

stable catalyst for partial oxidation of methane, preparation and ch
terization,217, 245

supported catalysts, CO2 reforming of propane,216, 377
supported ionic liquid-phase catalysts, continuous fixed-bed gas-p

hydroformylation,219, 452
ZrO2-supported catalysts, for decomposition of N2O, 216, 443

Ring opening
tetralin on NiW/Zr-doped mesoporous silica catalysts, effect of prep

tion method and sulfur poisoning,220, 457
Ruthenium

carbon nanofiber-supported catalysts, hydrogenation of cinnamalde
effects of oxygen-containing surface groups,214, 78

carbon-supported catalysts, Ba- or Cs-promoted, NH3 decomposition
over,218, 465

charcoal-supported catalysts, diastereoselective hydrogenation o
cyclic α,β-dehydrodipeptide,217, 240

Co/SiO2 catalysts promoted with, surface reaction parameters during
fect of H2 partial pressure,213, 78

nanoparticles, morphology and oxidation state, relevance in partial
dation of methane,220, 74

nano-sized clusters supported on basic zeolites, synthesis of amm
216, 396

[Ru6C] clusters on MgO, structure kinetics,216, 165
Ru–Cs/Al2O3 catalysts, sulfidation state and hydrodesulfurization me

anism, analysis with35S tracer methods,217, 59
Ru–hydroxyapatite catalyst for mild racemization of alcohols,219, 417
Ru(II) single sites immobilized on SiO2, comparison to Ru/SiO2

nanoparticles in hydrogenation of hetero- and polyaromatics,213,
47

Ru(0001) surface, catalysis of NH3 synthesis, density functional calcula
tions,220, 273

S

Salens
dendritic, polystyrene beads prepared by cross-linking copolymeriza

with, Mn distribution in,215, 87
Salen-type zirconium complexes

catalysis of ethylene oligomerization to low-carbon linearα-olefins,220,
392
,

,

SBA-15
with high loading of short WS2 slabs, promotion with Ni and perfor

mance in hydrodesulfurization and hydrogenation,213, 163
single-site Fe(III) and Ti(IV) on, synthesis,216, 265
support of

Co mesoporous catalysts, Fischer–Tropsch synthesis of hydrocar
effects of metal loading, cobalt precursor, and promoters,220, 486

Ni–B catalyst prepared by reductant–impregnation, selective hy
genation of 2-ethylanthraquinone,220, 254

Scanning electron microscopy
achievements and future prospects,216, 144

Scanning probe microscopy
Bi2Mo3O12(010) surface: morphological evolution in air–H2O at-

mospheres,213, 151
Scanning tunneling microscopy

electrocatalytic dioxygen reduction on underpotentially deposited P
Au(111),213, 17

oxide surfaces: nanoscale design bases for single-site heterogeneo
alysts,216, 236

Schiff base
chiral vanadyl salen complex anchored on silica, enantioselective ca

sis of cyanohydrin formation,215, 199
salen-type zirconium complexes, catalysis of ethylene oligomerizatio

low-carbon linearα-olefins,220, 392
Selected area electron diffraction

Re/γ -Al2O3 low-loaded catalyst,219, 362
Selective catalytic oxidation

carbon monoxide in excess H2 over nanostructured Cu0.1Ce0.9O2−y cat-
alyst, kinetics,213, 135

Selective catalytic reduction
nitric oxide

by ammonia
over MnOx–CeO2 catalyst at low temperature, kinetics,217, 434
over vanadium oxide catalysts, mechanistic aspects of, density
tional theory study,213, 115
over V2O5/AC catalysts at low temperatures, formation and reac
of ammonium sulfate salts during,214, 213
over V2O5–TiO2–SiO2 mesoporous catalysts,217, 172

in excess O2 over Pt/Si-MCM-41 catalyst, mechanism,213, 241
by isobutane over over-exchanged Fe/ZSM5, reactivity of binuclea

complexes in, in situ XAFS study,218, 163
by methane

with In-ZSM-5 system, role of catalyst structure,214, 100
over La2O3/γ -Al2O3 catalyst, effects of CO2 and H2O, 214, 292

over Ni-containing zeolites, structure–activity relations
influence of acid sites,218, 348
role of Ni chemical state,218, 375

by octane over Ag/Al2O3 catalyst in oxygen-rich exhaust gases,219,
25

by propane and propene over Pt/γ -Al2O3 catalysts, effect of Na addi
tion, 219, 247

by propene on Pt/NASICON catalysts, non-Faradaic electrochem
modification of catalytic activity in,217, 203

nitrogen oxides
by ammonia

over transition metal ion zeolites,216, 324
over zeolite H–ZSM-5, effect of transient NH3 supply,218, 354

by ethanol on Ag/Al2O3 catalysts, in situ FTIR study: role of iso
cyanate species,217, 47

in lean-burn engine exhausts, by coupling catalysis to electroch
istry, 217, 203

by methane
over Co-H-MFI and Co-H-FER zeolites, characterization and
alytic activity, 214, 179
over CoZSM5 and PtCoZSM5: nature of Co species in zeolite,217,
186
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NO adsorption in, on Co–ferrierite, effect of local framework hete
geneity,219, 117

by propylene
under lean conditions in presence of water, active silver specie
217, 310
over Pt-beta catalysts, structure sensitivity,218, 111

Selectivity,see also Enantioselectivity; Shape selectivity
buta-1,3-diene hydrogenation over Pd–Sn/Al2O3 catalysts from colloida

oxide synthesis,218, 288
catalytic oxidation of light alkanes,216, 468
cinnamaldehyde hydrogenation over Ru/carbon nanofiber catalyst

fects of oxygen-containing surface groups,214, 78
classical kinetics and,216, 89
cyclopentanol formation in liquid-phase cyclopentene hydration o

MCM-22, 213, 272
in hydrocracking reactions, parameters controlling,217, 376
HZSM-5 para-selectivity, enhancement by antimony oxide,219, 310
oxidation of gaseous lean trichloroethylene on Pd/alumina catalysts,214,

130
Pd nanoparticles in hydrotalcite for alkyne semihydrogenation,220, 372
photocatalytic redox-combined synthesis of L-pipecolinic acid from

lysine by suspended TiO2 particles, effect of noble metal loadin
217, 152

platinum metallic aggregates, relationship to electronic structure,214,
336

propane oxydehydrogenation to propylene over V–Si–O cogels, enh
ment under cyclic conditions,213, 95

PtSn alloys in hydrogenation ofα,β-unsaturated aldehydes: density fun
tional study of molecular adsorption,220, 115

tantalum oxide-supported metal oxide catalysts,217, 468
o-xylene hydrogenation in gas phase over Pt/alumina catalysts,218, 267
zeolite BEA aspara-selective nitration catalyst,219, 231

Semihydrogenation
alkynes, Pd nanocatalysts in hydrotalcite as mild and highly sele

catalysts for,220, 372
Shape selectivity

entropy in,214, 88
fundamentals, implications for development of catalysts for petrol

and petrochemical industries,216, 32
2-methoxynaphthalene acylation over polymorph C of Beta,217, 406
pore mouth catalysis in hydroconversion ofn-octane on Pt-H-ZSM-22

220, 399
zeolites

control of,216, 298
in 2,6-dimethylnaphthalene synthesis, a priori catalyst selection

217, 298
Si–H insertion reaction

dimethylphenylsilane with methyl phenyl diazoacetate over chiral c
lysts confined in porous hosts,217, 275

Silation
palladium in Pd/SiO2 catalysts during reduction at 450 and 500◦C, effect

on catalytic properties,220, 299
Silica, see Silicon dioxide
Silicates

titanium-containing, catalysis of epoxidation, effects of structural
tures,214, 242

Silicide
formation on Pt/SiO2 model catalyst, TEM, EELS, and EDXS studie

219, 434
Silicoaluminophosphates

CuAPSO-34 microporous catalysts for N2O decomposition, hydrother
mal stability, comparison with CuZSM-5,217, 100

Silicon
Cr/Si/Al/O and Cr/Si/Zr/O catalysts for oxidative dehydrogenation

dehydrogenation of propane, thermolytic molecular precursor ro
to, 218, 123
Sil–C bonds, formation over solid base catalysts,216, 406
Silicon carbide

support of Pd catalysts, hydrogenation of 1,3-butadiene: comparison
Pd on oxide supports,214, 26

Silicon dioxide
acid-modified, solid acid catalysts based on, interactions with vinyl e

ATR-IR spectroscopic study,219, 425
Al2O3–SiO2, support of CoMo sulfided catalyst, hydrodesulfurization

4,6-diethyldibenzothiophene, inhibiting effects in,219, 442
chiral catalysts confined on

catalysis,217, 275
synthesis,217, 264

chiral vanadyl Schiff base complex anchored on, enantioselective ca
sis of cyanohydrin formation,215, 199

Fe-doped, physicochemical and catalytic properties, effect of prepar
and pretreatment methods,219, 146

highly dispersed zinc oxide species on, as active sites for photoepo
tion of propene by O2, 220, 226

isolated Ti species on, identification by UV resonance Raman s
troscopy,216, 203

mesoporous
nanometric monodispersed TiO2 particles on, synthesis, characteriz

tion, and liquid-phase oxidation activity,217, 343
organosulfonic acid-functionalized, for esterification of fatty acid,219,

329
zirconium-doped, support of NiW catalysts, hydrogenation and

opening of tetralin, effect of preparation method and sulfur pois
ing, 220, 457

zirconium propoxide grafted on, catalysis of Meerwein–Ponndo
Verley reduction,218, 396

Nafion resin in, nanocomposite catalysts, synthesis of 7-hydroxyco
rins,218, 315

precoked, support of Pt catalysts, conversion ofn-propylbenzene, com
mon reactive adsorbate of ethylbenzene and indenic compoun
218, 411

Ru(II) single sites immobilized on, comparison to Ru/SiO2 nanoparticles
in hydrogenation of hetero- and polyaromatics,213, 47

SBA-15,see SBA-15
SiO2–Al2O3

amorphous, support of
fluorinated NiMoS catalysts, hydrodenitrogenation ofo-toluidine,
kinetics,217, 284
Pt catalysts, selectivity in hydrocracking reactions, parameters
trolling, 217, 376

support of
Ni(Co)Mo sulfide hydrotreating catalysts, sulfur tolerance,215, 353
NiW sulfided catalysts, hydrocracking ofn-decane, mechanism
218, 427

supports, NiMo interaction with, MAS NMR, TPR, and TEM studie
215, 7

support of
Co catalysts

high-temperature reduction with hydrogen, phase composition,
activity, 220, 146
hydrothermal deactivation in Fischer-Tropsch synthesis,217, 127
Ru-promoted, surface reaction parameters during CO hydrogen
on, effect of H2 partial pressure,213, 78

Fe catalysts, decomposition of acetylene in fluidized bed reactor,
bon nanotubes and nanofibers prepared by, characterization,215,
305

Fe2O3 catalysts, synthesis by impregnation and drying using aqu
chelated metal complexes,216, 257

M–W–Mn catalysts, oxidative coupling of methane, role of surf
WO4 tetrahedron,220, 47
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Ni catalysts
methane decomposition and gasification of deposited carbon
CO2, structural changes of Ni species during,219, 176
methane decomposition into hydrogen and carbon nanofiber,217,
79

Ni2P catalysts, hydrodesulfurization of thiophene,215, 208
Pd catalysts

hydrogenation of 1,3-butadiene: comparison with Pd on thermo
ductor supports,214, 26
transformation into palladium silicide during reduction at 450 a
500◦C, 220, 299

Pd–Ni catalysts, methane decomposition into hydrogen and ca
nanofibers,220, 468

Pt catalysts
CO-induced surface structural changes, DRIFTS study,217, 478
for oxidation, effect of crystallite size, in situ FTIR, EXAFS, an
activity studies,220, 382
silicide formation on, TEM,EELS, and EDXS studies,219, 434
temperature-programmed decomposition of adsorbed plati
tetrammine hydroxide complex under flowing H2, O2, and Ar,220,
280

Rh catalysts
CO2 reforming of propane,216, 377
ionic liquid-phase, continuous fixed-bed gas-phase hydroform
tion, 219, 452

Ru nanoparticles, comparison to Ru(II) single sites immobilized
SiO2 in hydrogenation of hetero- and polyaromatics,213, 47

transition metal phosphide hydrodenitrogenation catalysts, synth
and characterization,219, 85

surface-modified porous materials impregnated with monosubstit
Keggin units, preparation and heterogeneous photocatalytic be
iors,217, 141

TiO2–SiO2 materials, catalytic properties,220, 240
Ti-supported amorphous silica epoxidation catalysts, synthesis of, e

of solvent,217, 195
V2O5–SiO2 cogels, selectivity in oxydehydrogenation of propane

propylene, enhancement under cyclic conditions,213, 95
V2O5–TiO2–SiO2 mesoporous catalysts, selective catalytic reduction

NO by NH3, 217, 172
Silicon nitride

support of Pd catalysts, hydrogenation of 1,3-butadiene: comparison
Pd on oxide supports,214, 26

Silver
active species in lean NOx reduction with C3H6 in presence of water

217, 310
addition to Pd- and Pt-based catalysts, effect on reduction of nitrate

water,220, 182
Al2O3-supported catalysts, selective catalytic reduction

NO by octane in oxygen-rich exhaust gases,219, 25
NOx by ethanol, in situ FTIR study: role of isocyanate species,217,

47
α-Al2O3-supported epoxidation catalysts

adsorption of CO, effects of Cs and Cl promoters,213, 305
promoted, adsorption of NO,217, 442

catalysis of ethylene epoxidation, reaction coordinate and microkin
model, construction from DFT calculations and surface scie
studies,214, 200

PdAg sol–gel catalysts for selective hydrodechlorination of 1,2-dichlo
ethane into ethylene, deactivation mechanism and regeneration220,
215

Silylation
acidic ZSM-5 and mordenite, for chemical vapor deposition of trimeth

gallium,219, 352
Si-MCM-41

support of Pt catalysts, selective catalytic reduction of NO in excess2,
mechanism,213, 241
Single-atom imaging
by electron microscopy,216, 144

Single crystals
metal, model catalyst working surface, imaging,216, 213

Sintering
electron microscopic analysis,216, 144
nickel steam-reforming catalysts,217, 417
Pt particles in Pt-beta catalysts during selective catalytic reductio

NOx by propylene,218, 111
Slurry reactor

Fischer–Tropsch synthesis in, wax composition transients during,214,
251

Sodium
addition to Pt/Al2O3 catalysts, effects on NO reduction by C3H8 and

C3H6 under lean-burn conditions,219, 247
Na–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa

WO4 tetrahedron,220, 47
zeolite X containing, as catalysts and catalyst supports,216, 396

Sodium nitrate
natural phosphate modified with, application in synthesis of chalco

213, 1
Sol–gel catalysts

antimony-rich selective oxidation catalysts, combinatorial screening
conventional testing,220, 136

Gd–Pd, deactivation by SO2 in NO reduction with CH4, surface species
in, spectroscopic study,217, 1

PdAg, for selective hydrodechlorination of 1,2-dichloroethane into
ylene, deactivation mechanism and regeneration,220, 215

V2O5–TiO2–SiO2 mesoporous catalysts, selective catalytic reductio
NO by NH3, 217, 172

Solid acid catalysts
alkylation of isobutane withn-butene,216, 313
n-pentane isomerization, dependence on hydrogen and Pt addition219,

97
regioselective H/D exchange reactions of propane, effects of skelet

arrangement,215, 122
sulfated zirconia, structure of, correlation with reactivity in isomerizat

of α-pinene,215, 57
Solid base catalysts

catalysis of Wadsworth–Emmons reaction,218, 191
for fine chemical synthesis,216, 406
intramolecular Tishchenko reaction over, selective phthalide–skel

synthesis by,217, 117
Solid oxide fuel cells

anodes for direct electrochemical oxidation of hydrocarbons,216, 477
carbon adspecies formed during equilibrium dissociative adsorptio

CH4 on Ni–YSZ cermet catalysts,217, 324
Solid solutions

ceria–lanthana mixed oxide catalysts
oxidation of carbon monoxide,219, 295
oxidation of methane,219, 286
surface segregation and solid state studies,219, 305

Rh/Al/Mg, stable catalyst for partial oxidation of methane, prepara
and characterization,217, 245

Solution effects
active sites,216, 73

Solvent effects
chalcone synthesis using natural phosphate modified with sodium ni

213, 1
heterogeneous synthesis of flavanone over MgO,214, 136
in synthesis of titanium-supported amorphous silica epoxidation c

lysts,217, 195
Soot

combustion over perovskite catalysts, role of suprafacial oxygen,217,
367
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Spinel oxide
Cu–Mn, Cu/MnO catalysts prepared from, catalysis of water–gas

reaction for reformed fuels,215, 271
Steady-state isotropic-transient kinetic analysis

effect of activation method on Fe Fischer–Tropsch synthesis cataly
site level,213, 204

Steam
FeMFI zeolites activated by, evolution of iron species and activity in

rect N2O decomposition,214, 33
reaction with Rh/CeO2 catalysts, associated H2 formation: characteriza

tion of reduced centers of ceria,213, 226
Steaming

zeolite beta for acylation of anisole with octanoic acid: structure–act
relation,218, 239

Steam reforming
Ni catalysts for, sintering of,217, 417

Stereoselectivity
gas-phase hydrogenation ofo-xylene over Pt/alumina catalysts,218, 267

Storage catalysts
for NOx, deactivation by sulfur, effects of exposure conditions and n

metal,217, 253
Storage–reduction catalysts

commercial, NOx adsorption and surface reaction on,214, 308
nanostructured, for NOx, 216, 443

Strandberg unit
role in reactivity of substrate-versatile catalyst for selective oxidatio

light alkanes,218, 42
Strong metal–support interaction

noble metals supported on reducible oxides,216, 12
Pt/alumina and Pt/ceria catalysts prepared by colloidal lithography,215,

94
role in ZnO effect on differential heat of adsorption for CO adsorption

Cu catalysts,220, 233
Strontium hydroxyapatite

catalysis of propane oxidation and H–D exchangeability of OH gro
in, enhancement by Co incorporation,214, 8

Structure
β zeolite synthesized in fluoride medium for asymmetric hydrogena

219, 74
ceria/zirconia nanocrystals prepared by flame-spray synthesis,220, 35
Csx(NH4)yHzPMo12O40 and related heteropolyacids: in situ study of a

tive species formation and stability,213, 235
flame-made platinum/alumina catalysts,213, 296
gold catalysts, effects in partial hydrogenation of acrolein,213, 86
In-ZSM-5 system, relationship to activity for selective reduction of N

by methane,214, 100
MoOx domains, effects on selective oxidation of dimethyl ether

formaldehyde,217, 222
Mo–V–Sb–Nb oxides for selective propane oxidation to acrylic acid,215,

108
MoVW single-phase nanocrystalline mixed-oxide catalyst of Mo5O14

type,215, 177
Ni species during methane decomposition and gasification of depo

carbon with CO2 over supported Ni catalysts,219, 176
Pd/Al2O3 catalyst surfaces, effects on activity for direct decomposi

of NO, 218, 405
Pd and Rh surfaces, effects on NO dissociation,213, 211
Pt/amorphous Al2O3 catalyst,214, 146
Pt-beta catalysts, effect on selective catalytic reduction of NOx by propy-

lene,218, 111
Pt/oxide catalyst surface, CO-induced changes, DRIFTS study,217, 478
sulfated zirconia, correlation with reactivity in isomerization ofα-pinene,

215, 57
supported metal catalysts and model surfaces, in situ studies by

resolved and 3D XAFS techniques,216, 165
supported molten salt catalysts for SO2 oxidation,215, 139
titanium-containing silicates, effects on catalysis of epoxidation,214,
242

transition metal phosphides for advanced hydroprocessing,216, 343
tungstated zirconia catalysts for alkane conversion,216, 353

Structure–activity relationships
anisole acylation over zeolite beta optimized by steaming and acid le

ing, 218, 239
heterogeneous catalysts, operando studies and in situ characteriz

216, 155
Ni-containing zeolites during NO reduction

influence of acid sites,218, 348
role of Ni chemical state,218, 375

reactive oxo-titanium species in titanosilicate molecular sieves,217, 160
Styrene

cyclopropanation over chiral catalysts confined in porous hosts,217, 275
enantioselective epoxidation with urea–H2O2 adduct as oxidant usin

chiral Mn(III) salen complexes,219, 1
epoxidation over titanosilicate molecular sieves, structure–activity co

lations,217, 160
formation by ethylbenzene dehydrogenation over Mg-V-Al mesopo

mixed oxide catalysts under CO2 flow, 218, 104
oxidation by O2 under air pressure over Cu2(OH)PO4 and Cu4O(PO4)2

catalysts,218, 460
Successive impregnation

PtSn/γ -Al2O3 catalysts prepared by, effect of La doping,219, 63
Sulfidation

Ru–Cs/Al2O3 catalysts, analysis with35S tracer methods,217, 59
Sulfonic acid

silica modified with, solid acid catalysts based on, interactions with v
ether, ATR-IR spectroscopic study,219, 425

Sulfoxantphos
Rh complexes with, supported ionic liquid-phase catalysts contain

continuous fixed-bed gas-phase hydroformylation,219, 452
Sulfur

deactivation of NOx storage catalysts, effects of exposure conditions
noble metal,217, 253

fluorinated NiMoS catalysts supported on Al2O3 or ASA, hydrodenitro-
genation ofo-toluidine, kinetics,217, 284

poisoning of NiW/Zr-doped mesoporous silica catalysts, effect on hy
genation and ring opening of tetralin,220, 457

Sulfur dioxide
deactivation of Gd–Pd sol–gel catalysts in NO reduction with CH4, sur-

face species in, spectroscopic study,217, 1
oxidation, supported molten salt catalysts for, molecular structure,215,

139
Sulfuric acid

molten salt catalysts for SO2 oxidation, molecular structure,215, 139
silica modified with, solid acid catalysts based on, interactions with v

ether, ATR-IR spectroscopic study,219, 425
Sulfur tolerance

supported Ni(Co)Mo sulfide hydrotreating catalysts,215, 353
Sum frequency generation

model catalyst characterization,216, 223
Supercritical fluids

CO2, homogeneous catalysis in, membrane reactors for,219, 126
Superoxo-titanium

in titanosilicate molecular sieves, EPR studies and structure–activity
relations,217, 160

Support effects
on selective oxidation of dimethyl ether to formaldehyde catalyzed

MoOx domains,217, 222
Surfaces

Ag catalysts, ethylene epoxidation: construction of reaction coordi
and microkinetic model,214, 200

Bi2Mo3O12(010), morphological evolution in air–H2O atmospheres
213, 151
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ceria–lanthana mixed oxide catalysts, segregation on,219, 305
M–W–Mn catalysts, WO4 tetrahedron on, role in oxidative coupling

methane,220, 47
oxides, chemistry and catalysis: nanoscale design bases for singl

heterogeneous catalysts,216, 236
Pd and Rh, structure of, effects on NO dissociation,213, 211
Pd–Sn/Al2O3 catalysts from colloidal oxide synthesis, properties,218,

288
Pt/oxide catalysts, CO-induced structural changes, DRIFTS study,217,

478
Ru/carbon nanofiber catalysts, oxygen-containing groups on, effec

hydrogenation of cinnamaldehyde,214, 78
supported palladium catalysts, structure of, effects on activity for di

decomposition of NO,218, 405
TiO2 nanostructured catalysts, effects on photocatalytic activity,219, 107
TiO2(001) single crystal, reconstruction of, effect on acetic acid phot

action,214, 46
zinc glutarate catalysts, NEXAFS spectroscopic study,218, 386

Synchrotron X-ray photoelectron spectroscopy
tungstophosphoric acid stability,217, 292

Synthesis gas
formation by dry reforming of methane over catalysts derived from

containing Mg–Al layered double hydroxides,213, 191
formation by partial oxidation of methane over stable Rh catalyst,217,

245

T

Tantalum oxide
support of metal oxide catalysts, synthesis, Raman spectroscopy

methanol oxidation,217, 468
Tellurium

Rh–Te catalysts, adsorption of CO, microcalorimetric, IR, and DFT s
ies,217, 209

Temperature effects
selectivity in hydrocracking reactions,217, 376

Temperature-programmed adsorption
hydrogen interaction with Cu/Al2O3 catalysts,215, 188

Temperature-programmed decomposition
adsorbed platinum tetrammine hydroxide complex under flowing H2, O2,

and Ar: preparation of Pt/SiO2 catalyst,220, 280
Temperature-programmed desorption

ethanol on Pd–Mo/Al2O3 catalysts: analysis of NO reduction,220, 358
hydrogen interaction with Cu/Al2O3 catalysts,215, 188
nitric oxide adsorbed on promoted Ag/α-Al2O3 catalysts,217, 442
nitrogen, analysis of NH3 decomposition over Ba- or Cs-promoted Ru

catalysts,218, 465
Temperature-programmed oxidation

catalytic reduction of N2O by C2H4 over Fe-ZSM-5,218, 220
Ce-doped Pd catalysts in combustion of methane,215, 78

Temperature-programmed reduction
CoNiAl ternary hydrotalcites,220, 161
NiMo interaction with alumina and silica–alumina supports,215, 7
selective catalytic reduction of NO in excess O2 over Pt/Si-MCM-41 cat-

alysts,213, 241
silica-supported transition metal phosphide hydrodenitrogenation

lysts,219, 85
V2O5–TiO2–SiO2 mesoporous catalysts for selective catalytic reduc

of NO by NH3, 217, 172
Template-ion exchange

Cr-MCM-41 prepared by, characterization and catalytic properties,220,
347

Temporal analysis of products
basic principles, applications, and theory,216, 120
ethane oxidation over Pt/Al2O3 catalyst at low temperature,219, 206
high-throughput, acceleration of catalyst development by,216, 135
Terpenes
epoxidation on titanium-containing silicates, catalytic performance,

fects of structural features,214, 242
Tetrachloroethylene

hydrofluorination over aliovalent-doped chromium-based catalysts,219, 8
Tetrahydrofuran

formation by single-stage gas-phase processing of dimethyl maleat
trusion of Cu/ZnO catalysts for,218, 419

Tetralin
hydrogenation over molybdenum sulfide/β-zeolite catalysts of varying

acidities,220, 433
hydrogenation and ring opening on NiW/Zr-doped mesoporous silica

alysts, effect of preparation method and sulfur poisoning,220, 457
solvent effects on heterogeneous synthesis of flavanone over MgO214,

136
Tetrarhodium dodecacarbonyl

catalysis of 3,3-dimethylbut-1-ene hydroformylation, in situ FTIR, sp
tral reconstruction with band-target entropy minimization,213, 126

Thermochemistry
free radicals in catalytic oxidation of light alkanes,216, 468

Thermoconductor supports
Pd catalysts on, hydrogenation of 1,3-butadiene, comparison to P

oxide supports,214, 26
Thermodynamics

halide acid pretreatment effects on photocatalysts for oxidation of
matic air contaminants,217, 38

Mo–carbide and carbon stabilities toward H2O, CO2, and H2 in methane
dehydroaromatization on Mo/HZSM-5 catalyst,220, 57

Thermolytic molecular precursor method
heterogeneous catalyst design and synthesis,216, 265

Thin film catalysts
Au/TiO2, for degradation of azo dyes, characterization and photo

alytic activity, 220, 127
Thin film oxides

model catalyst working surfaces, imaging,216, 213
Thiophene

cracking catalyzed by mordenite, periodic DFT study,215, 20
desulfurization on Ni(100), initial steps in, DFT study,214, 234
hydrodesulfurization

over Au/Pd catalysts, synergetic effect of Au during,215, 317
over Ni2P/SiO2 catalysts,215, 208
on supported Ni(Co)Mo sulfide catalysts, sulfur tolerance,215, 353

Three-way catalysts
automotive exhaust catalysis,216, 433
NO dissociation on Pd and Rh surfaces, structure sensitivity,213, 211

Tiglic acid
asymmetric hydrogenation,β zeolite synthesized in fluoride medium fo

structure, morphology, and activity,219, 74
Ti-MCM-41

catalysis of epoxidation
effects of structural features,214, 242
reactive oxygen species in,216, 461

Time-resolved IR reflection absorption spectroscopy
kinetics of methanol oxidation on supported Pd model catalyst,213, 176

Tin
Lewis acidic Sn(IV) centers grafted onto MCM-41, catalysis of Baey

Villiger oxidation with H2O2, 219, 242
Pd–Sn/Al2O3 catalysts from colloidal oxide synthesis

preparation,218, 280
surface properties and selective hydrogenation of buta-1,3-diene,218,

288
PtSn alloys, selectivity in hydrogenation ofα,β-unsaturated aldehydes

density functional study of molecular adsorption,220, 115
PtSn/γ -Al2O3 catalysts prepared by successive impregnation and

trolled surface reaction, effect of La doping,219, 63
Sn/Pt surface alloys, adsorption and bonding of 2-butenal on,215, 245
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Tin(IV) oxide
Bi2O3–SnO2 catalysts, oxidative dehydrodimerization and aromat

tion of isobutene, kinetics,214, 284
support of MoOx, selective oxidation of dimethyl ether to formaldehyd

structure and support effects,217, 222
Tishchenko reaction

intramolecular, over solid base catalysts, selective phthalide–ske
synthesis by,217, 117

Titania,see Titanium dioxide
Titanium

hexanuclear cluster, synthesis of nanometric monodispersed TiO2 parti-
cles on mesoporous silica from,217, 343

isolated sites in TS-1 framework and species on SiO2, identification by
UV resonance Raman spectroscopy,216, 203

MCM-22 modified by, support of Pd catalysts, propylene epoxidation
O2 without hydrogen in methanol solvent,220, 513

Ti(IV), single-site, on SBA-15,216, 265
Ti-β molecular sieve, for carbon–carbon bond formation reactions,220,

326
Ti-supported amorphous silica epoxidation catalysts, synthesis of, e

of solvent,217, 195
Titanium dioxide

nanocrystalline catalysts, photocatalytic oxidation of acetone and eth
dynamic phenomena during,219, 219

nanometric monodispersed particles on mesoporous silica, synt
characterization, and liquid-phase oxidation activity,217, 343

nanostructured catalysts, photocatalytic activity, effects of surface p
erties,219, 107

photocatalysts
bimodal mesoporous, activity and microstructures, effects of ac

and basic hydrolysis catalysts,217, 69
butyl acetate oxidation in vapor phase,215, 129
highly reactive, operating under visible light irradiation, design

development,216, 505
hydrogen peroxide formation, effect of Cu ions,219, 214
for oxidation of aromatic air contaminants, pretreatment by ha

acids: rate alterations and thermodynamics,217, 38
polycrystalline, impregnated with functionalized Cu(II)–porphyrin

Cu(II)–phthalocyanine, photocatalytic degradation of 4-nitrophe
217, 334

surface interaction and destruction of microcystin, processes influ
ing, 213, 109

support of
Au catalysts

N2O/H2, N2O/CO, H2/O2, and CO/O2 reactions,219, 197
oxidation of carbon monoxide,219, 17
thin film catalysts for degradation of azo dyes, characterization
photocatalytic activity,220, 127

Ni catalysts, methane decomposition and gasification of deposited
bon with CO2, structural changes of Ni species during,219, 176

Ni(Co)Mo sulfide hydrotreating catalysts, sulfur tolerance,215, 353
Pd catalysts

enantioselective hydrogenation of 2-pyrones, reaction mechan
219, 41
photocatalytic reforming of methanol at metal–support interfa
217, 427

Pd–Ni catalysts, methane decomposition into hydrogen and ca
nanofibers,220, 468

Pt catalysts
CO-induced surface structural changes, DRIFTS study,217, 478
photooxidation of butyl acetate in vapor phase,215, 129
strong metal–support interaction,216, 12

Rh catalysts, CO2 reforming of propane,216, 377
WO3 catalysts, photocatalytic oxidation of butyl acetate in va

phase,215, 129
,

suspended particles, redox-combined synthesis of L-pipecolinic
from L-lysine, effect of noble metal loading,217, 152

TiO2(001) single crystal, surface reconstruction of, effect on photor
tion of acetic acid,214, 46

TiO2(110) surfaces, Mo dimer and Cu trimer on, polarization-depen
total-reflection fluorescence XAFS,216, 165

TiO2–SiO2 materials, catalytic properties,220, 240
V2O5–TiO2–SiO2 mesoporous catalysts, selective catalytic reductio

NO by NH3, 217, 172
Titanium(IV)–hydroperoxide

in epoxidation reactions over titanosilicate molecular sieves,216, 461
Titanium(IV)–superoxide

in epoxidation reactions over titanosilicate molecular sieves,216, 461
Titanosilicates

for carbon–carbon bond formation reactions,220, 326
catalysis of epoxidation

effects of structural features,214, 242
reactive oxygen species in,216, 461

with MWW structure, catalysis of selective production of glycidol v
epoxidation of allyl alcohol with H2O2, 214, 317

reactive oxo-titanium species in molecular sieves, EPR studies
structure–activity correlations,217, 160

Toluene
alkylation by methanol or ethylene over basic X zeolites,216, 396
disproportionation

HZSM-5 para-selectivity for, enhancement by antimony oxide,219,
310

selective, catalysts for, design based on shape selectivity,216, 32
gas-phase oxidation, photocatalysts for, pretreatment by halide acid

alterations and thermodynamics,217, 38
hydrogenation over Ni-promoted SBA-15 with high loading of sh

WS2 slabs,213, 163
liquid-phase oxidation, catalysis by BiOx clusters occluded in ZSM-

matrix, 219, 337
nitration with acetyl nitrate, zeolite BEA aspara-selective catalyst for

219, 231
o-Toluidine

hydrodenitrogenation over fluorinated NiMoS/Al2O3 and NiMoS/ASA
catalysts, kinetics,217, 284

hydrodenitrogenation over silica-supported transition metal phosp
catalysts,219, 85

Transition metal ions
anions, layered double hydroxides exchanged with, as bioinspired m

of vanadium bromoperoxidase,216, 288
bivalent, in framework of high-silica zeolites with broad range of Si

ratios, localization by low-temperature H2 adsorption,216, 192
isolated, in molecular sieves and on oxide supports, identification by

resonance Raman spectroscopy,216, 203
in zeolites, molecular description,216, 324

Transition metal oxides
isolated, in molecular sieves and on oxide supports, identification by

resonance Raman spectroscopy,216, 203
support of Au catalysts, N2O/H2, N2O/CO, H2/O2, and CO/O2 reac-

tions,219, 197
Zr-TMS mesoporous catalysts, triflic acid-functionalized, synthesis

characterization,220, 442
Transition metal phosphides

for advanced hydroprocessing, general properties, structure, synt
and catalytic properties,216, 343

SiO2-supported hydrodenitrogenation catalysts, synthesis and char
ization,219, 85

Transition metals
homogeneous catalysis with, industrial view,216, 23

Transmission electron microscopy
active silver species in lean reduction of NOx with C3H6 in presence of

H2O, 217, 310
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Co/SiO2 catalysts,220, 146
NiMo interaction with alumina and silica–alumina supports,215, 7
PdCr/Al2O3 and PdCr/(Ce,Zr)Ox /Al2O3 catalysts for CO and NO elim

ination, TEM-XEDS study,214, 220
Re/γ -Al2O3 low-loaded catalyst,219, 362
silicide formation on Pt/SiO2 model catalyst,219, 434
three-dimensional, achievements and future prospects,216, 144
truncated octahedral Pt nanoparticles supported on alumina,214, 1
V2O5–TiO2–SiO2 mesoporous catalysts for selective catalytic reduc

of NO by NH3, 217, 172
Trichloroethylene

gaseous lean, oxidation on Pd/alumina catalysts, reaction pathwa
kinetic mechanism,214, 130

low-temperature deep oxidation by H-ZSM-5-supported manganes
ide catalysts,218, 148

photooxidation on nanostructured TiO2 catalysts, effects of surface pro
erties,219, 107

Tricyclic α,β-dehydrodipeptide
diastereoselective hydrogenation on charcoal-supported noble meta

alysts,217, 240
Triflic acid

Zr-TMS mesoporous catalysts functionalized with, synthesis and cha
terization,220, 442

Trimethylgallium
chemical vapor deposition, Ga/HZSM-5 and Ga/HMOR synthesized

characterization,219, 352
Trimethylsilyl cyanide

reaction with aldehydes, enantioselective catalysis by chiral van
Schiff base complex anchored on silica,215, 199

TS-1
for carbon–carbon bond formation reactions,220, 326
catalysis of epoxidation reactions, reactive oxygen species in,216, 461
catalytic properties,220, 240
isolated Ti sites in framework of, identification by UV resonance Ram

spectroscopy,216, 203
Tungstate

layered double hydroxides exchanged with, as bioinspired model of v
dium bromoperoxidase,216, 288

Tungsten
M–W–Mn/SiO2 catalysts, oxidative coupling of methane, role of surfa

WO4 tetrahedron,220, 47
NiW/SiO2–Al2O3 sulfided catalysts, hydrocracking ofn-decane, mech

anisms,218, 427
NiW/Zr-doped mesoporous silica catalysts, hydrogenation and ring o

ing of tetralin, effects of preparation method and sulfur poison
220, 457

Tungsten carbides
electrocatalytic application: reactions of methanol, water, and hydro

on Pt-modified C/W(111) surfaces,215, 254
Tungsten disulfide

short slabs, high loading inside SBA-15: promotion with Ni and per
mance in hydrodesulfurization and hydrogenation,213, 163

Tungsten oxide
activated carbon-supported catalysts, dispersion, distribution, and su

acidity, effect of tungsten precursor and pretreatment,217, 30
Tungsten phosphide

SiO2-supported hydrodenitrogenation catalysts, synthesis and char
ization,219, 85

Tungsten tetroxide
surface tetrahedron, role in oxidative coupling of methane overM–W–

Mn/SiO2 catalysts,220, 47
Tungsten trioxide

tantalum oxide-supported catalysts, synthesis, Raman spectroscop
methanol oxidation,217, 468

TiO2-supported catalysts, photocatalytic oxidation of butyl acetate in
por phase,215, 129
-

d

Tungstophosphoric acid
stability, study using synchrotron XPS, XANES, hexane cracking, XR

and IR spectroscopy,217, 292

U

Ultraviolet Raman spectroscopy
coke formation in methanol-to-hydrocarbon conversion over zeolite

MFI, 213, 39
Ultraviolet resonance Raman spectroscopy

identification of isolated transition metal ions/oxides in molecular sie
and on oxide supports,216, 203

Ultraviolet–visible diffuse reflectance spectroscopy
reactive oxygen species in epoxidation over titanosilicate molec

sieves,216, 461
surface deposit formation in isomerization ofn-butane andn-pentane

over sulfated zirconia,218, 365
Ultraviolet–visible spectroscopy

active silver species in lean reduction of NOx with C3H6 in presence of
H2O, 217, 310

operando optical fiber, NO and N2O decomposition over Cu-ZSM-5 ze
olite, 220, 500

selective catalytic reduction of NOx by methane over Co-H-MFI and Co
H-FER zeolites,214, 179

solvent effects in synthesis of titanium-supported amorphous silica e
idation catalysts,217, 195

Underpotential deposition
Pb on Au(111): electrocatalytic reduction of dioxygen,213, 17

α,β-Unsaturated aldehydes
hydrogenation with Pt catalysts, effect of Sn additives: density functio

study of molecular adsorption,220, 115
Urea

adduct with H2O2, enantioselective epoxidation of nonfunctionaliz
alkenes with, mediation by Mn(III) salen complexes,219, 1

V

Vanadia,see Vanadium pentoxide
Vanadium

isolated sites in V-MCM-41, identification by UV resonance Ram
spectroscopy,216, 203

Mg–V–Al mesoporous mixed oxides prepared from layered double
droxides, dehydrogenation of ethylbenzene to styrene under2
flow, 218, 104

Mo–V–Sb catalysts for selective oxidation, combinatorial screening
conventional testing,220, 136

Vanadium bromoperoxidase
transition metal anion-exchanged layered double hydroxides as b

spired model of,216, 288
Vanadium oxide

catalysis of selective catalytic reduction, mechanistic aspects of, de
functional theory study,213, 115

MgO-supported VOx nanocrystalline catalysts, oxidative dehydroge
tion of butane in presence of iodine,218, 438

Mo–V–Sb–Nb oxides for selective propane oxidation to acrylic acid, b
structure and catalytic properties,215, 108

Vanadium oxosulfato complexes
in molten salt catalysts for SO2 oxidation, molecular structure,215, 139

Vanadium pentoxide
activated carbon-supported catalysts, selective catalytic reduction o

by NH3 at low temperatures, formation and reaction of ammon
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