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hydrogenolysis over copper-nickel alloys, 37, 
114 

Ethanol 
dehydration over attrition-milled silica, 38, 73 
dehydrogenation on magnesium oxide, mechanism, 

38, 101 
reactions on titanium, 36, 235 

Ether 
decomposition over silica-alumina, 38, 423 
formation over silica-alumina and nickel-silica, 38, 

423 
Ethoxide 

intermediate, ethanol dehydrogenation on magne- 
sium oxide, 38, 101 

Ethylene 
anodic oxidation at silver electrode, 38, 294 
chemisorption on transition metal films, 37, 391 
dimerization over Y zeolites, 36, 320 
hydrogenation 

on alumina, 38, 135 
on Ni: induction by water synthesis, 36, 379 
pulsed therm0 kinetic measurements, 37, 8 
on silica-supported nickel, 37, 332 
over zinc oxide, effect of electrodynamic field, 38, 

147 
oxidation 

ir spectra of adsorbed species, 38, 440 
over metal oxides, SO, effects, 39, 104 
over silver, effect of crystallite size, 39, 395 
over silver, mechanism, 40, 356 

polymerization over 
chromium, 39, 363 
transition-metal exchanged Y zeolites, 36, 320 

Exchange 
benzene with deuterium, sensitivity to sulfur 

poisons, 37, 324 
Extended Hiickel molecular orbital 

study, propylene acetoxylation over palladium 
metal and salts, 39, 294 

F 

Faujasite 
structure, stability, 38, 469 

Ferric oxide 
cumene liquid phase oxidation, 39, 3 17 

Ferrite 
catalysts, Mdssbauer spectra, 39, 36 

Formic acid 
decomposition on 

carburized and graphitized Ni(1 lo), 38, 402 
manganese(H) oxide, selectivity, 39, 369 
platinum, 36, 224 

Fouling 
catalyst 

bed, 37, 287 
pellets, 38, 283 

Fumaric acid 
epoxidation by hydrogen peroxide with sodium 

tungstate or molybdate, 39, 260 

G 
Garnirite 

synthetic, pore size distribution from electron mi- 
croscopy, 36, 23 

Gasification 
carbon deposits on nickel catalysts, 40, 154 

Gas phase 
reactions, catalyzed by Cu-phthalocyanine, 39, 190 

Gasoline 
selectivity, cracking of neutral distillate, 37, 358 

Germanic faujasite 
surface properties, 37, 396 

Gibbsite 
thermal decomposition, 36, 99 

Gold 
catalysis of CO + 0, and CO + NO, 37, 53 1 

Graphite 
oxidation on silver, 36, 413 

Group VIII metals 
hydrocarbon synthesis over, 38, 5 14 

Growth 
palladium particles, in gases, 39, 48 1 

H 

Heterogeneous catalysis 
topochemical, zinc sulfide with oxygen, 36, 285 

Hexadiene 
from propene oxidation, 37, 21.5, 223 

n-Hexane 
cracking over attrition-milled silica, 38, 73 
dehydrocyclization on Pt-A&O,, reaction mecha- 

nism, 40, 349 
reactions on Pt-Au alloys, 38, 273 
transformations on Pt-black, 39, 403 

Hexanes 
‘T labeled, isomerization and hydrocracking, 37, 

311 
Hydrazine 

decomposition on polycrystalline iridium foil, 39, 
471 

interaction with iridium foil, 39, 47 1 
Hydrocarbons 

chemisorption 
ir data, 36, 25 1 
on H-mordenite, 36, 327 
on zeolite, 36, 238 

oxidation 
over metal oxides, kinetics, 36, 266 



404 CUMULATIVE SUBJECT INDEX 

vanadium pentoxide-precious metal mixtures, 
39, 432 

synthesis 
from CO-H, mixtures, 37, 449, 462 
from H&O mixtures over Group VIII metals, 

40, 129 
over Group VIII metals, 38, 5 14 

Hydrocracking 
aromatic hydrocarbons, 36, 3 13 
n-pentane, 36, 125 

Hydrodesulfurization 
catalysts, structure, 38, 19 

Hydrogen 
adsorption on alumina-supported platinum, 37, 376 
adsorption-desorption, 37, 8 1 
atom adsorption on support oxides, spillover, 48, 

190 
catalytic oxidation, 40, 383 
chemisorption by platinum black, 36, 291 
conversion and exchange on zinc oxide, 36, 199 
exchanges: H,, C,H,, C2H4, C4H8, 40, 101 
HZ-CO reactions over supported Pt and Pd, 40, 129 
heat of adsorption on Pt, 38, 245 
H, oxidation on Pt(III), 40, 268 
infrared active species, adsorbed on alumina- 

supported platinum, 37, 368 
interaction with carbon monoxide on Ni, 38, 153 
nickel orthophosphate reduction, 40, 166 
in NO reduction over ruthenium, 38, 80 
and oxygen chemisorption, ruthenium surface 

areas, 38, 299 
preadsorbed on Co,O,, reactivity, 37, 56 1 
Raney nickel magnetic properties, effect, 38, 23 1 
reduction 

of labeled bismuth molybdate, 36, 240 
of Re,O,, 39, 249 
over titanium dioxide, 39, 324 

solubility in palladium, 39, 44 
vinylic, reactivity in isometization and exchange, 

37, 193 
Hydrogenation 

acetylene on sulfurated nickel, 40, 94, 10 1 
alkenes on silica-supported nickel, 37, 332 
asymmetric, methylacetoacetate on modified 

nickel, 38, 501 
benzene 

on nickel-silica, 37, 37 
on platinum-palladium, 38, 47 
on Pt, 37, 22 
sensitivity to sulfur poisons, 37, 324 

benzene-W on Raney nickel, 38, 110 
butadiene over nickel phosphide, 40, 166 
carbon monoxide, steady-state rate on Ru, Ni and 

Re, 40, 173 
catalytic 

chain mechanism, 38, 135 
ethylene on Ni: induction by oxygen traces, 36, 

379 

methylcyclohexenol, stereochemistry and mech- 
anism, 36, 119 

cinnamate ions, catalyzed by CO(CN)~H~+, 38, 
418 

dialkyl cyclohexenes over transition metal, stereo- 
chemistry and mechanism, 40,372 

dimethylcyclohexenes over transition metal cata- 
lysts, stereochemistry and mechanism, 36, 333 

entrapped transition metal catalysts, 38, 435 
ethylene 

on alumina, 38, 135 
pulsed therm0 kinetic measurements, 37, 8 
over zinc oxide, effect of electrodynamic field, 38, 

147 
selective, aromatics, 38, 5 18 

Hydrogen-carbon dioxide 
mixtures over group VIII metals, 37, 449, 462 

Hydrogen-deuterium 
exchange, alkali metal-carbon catalyst, 38, 189 

Hydrogenolysis 
alkanes on Pt-Au alloys, 38, 273 
cyclopentane, sensitivity to sulfur poisons, 37, 324 
ethane over copper-nickel alloys, 37, 114 
n-hexane on Pt-black, 39, 403 
selective and nonselective, methylcyclopentane, 37, 

311 
Hydrogen-oxygen 

reaction on lanthanide oxides, 38, 54 
Hydrogen peroxide 

fumaric acid epoxidation, 39, 260 
Hydrogen sulfates 

surface acidity, 39, 87 
Hydrogen sulfide 

oxidation on 
A-type zeolites, infrared spectra, 40, 391 
carbon catalyst, 37, 287 

selective poison for butene isomerization, 38, 179 
Hydrogen-water 

deuterium exchange over nickel-chromia on alu- 
mina, 40, 1, 11 

Hydroxyl groups 
migration in gibbsite, 36, 99 
on nickel hydrogen Y zeolite, 38, 35 1 

Hydroxyl protons 
on high surface area silica-aluminas, NMR, 40, 226 

I 

Indium 
liquid 

alcohol dehydrogenation, 37, 133 
catalyst: isopropyl alcohol dehydrogenation, 

kinetics, 36, 67 
Infrared spectra 

adsorbed 
molecules: CO on Pd, 40, 249 
species present during ethylene oxidation, 38, 

440 
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ammonia adsorption on boron phosphate, 39, 419 
ammonium exchanged erionite, 38,46 1 
benzene adsorption on Pt, 37, 22 
carbon monoxide adsorption on palladium, 36, 338 
chemisorbed alkenes, 37, 332 
cinnamate ion, 38, 4 18 
decationized type A zeolite, 39, 1 
ethylene oxidation over silver, 40, 356 
I-hexene adsorption on supported Ni and Pt, 36, 

251 
hydrogen sulfide oxidation on A-type zeolites, 40, 

391 
long-chain esters adsorbed on Aerosil, 39, 173 
MgMoO,-MOO, catalysts, 39, 161 
nickel hydrogen Y zeolite, 38, 35 1 
nitric oxide absorption on 

chromia/silica, 36, 142, 152 
cobalt-silica, 38, 238 

N,O, on chromia/silica, 36, 152 
OH groups, in zeolites Na,H,-,Y, 36, 371 
olefin chemisorption on transition metal films, 37, 

391 
surface groups on silica, 48, 236 
zeolites, cation-exchanged with different cations, 

37, 474 
Intermediate complexes 

catalytic reactions, chemical calculations, 38, 214 
Internal reflection spectroscopy 

adsorbed molecules on metal films: CO on Pd, 48, 
249 

Ion exchange 
zeolite, 36, 125 

Ion exchange resins 
solid catalysts, crosslinking and esterification 

rates, 39, 449 
Ionization potentials 

metal clusters, 37, 187; 39, 158 
Ion scattering spectrometry 

surface enrichment, A&O, or MgO in Co,O,, 48, 
124 

Iridium 
polycrystalline foil, hydrazine interaction with, 39, 

471 
Iron 

catalysts 
nitrogen induced surface reconstruction, 37, 5 13 
supported, reduction, 40, 143 

magnesium oxide support 
effect of particle size, 37, 503 
properties, 37, 486 

poisoning, palladium-alumina catalyst, 38, 2 18 
Iron-alumina 

catalysts, potassium promoter for ammonia syn- 
thesis, 38, 120 

Iron antimonate 
propene oxidation, mechanism, 37, 223 

Iron films 
isomerization of olefins, 37, 193 

Iron oxide-chromium oxide 
pore size distribution 

mercury penetration, 36, 36 
nitrogen capillary condensation, 36, 36 

Iron oxides 
Fe,O,, propene oxidation, 37, 2 15 
nitrogen oxides, adsorption on, 48, 342 

Iron silica-alumina 
dual function catalysis, differential heating, 40, 

86 
lsobutane 

ammoxidation over tin-vanadium-phosphorus 
oxide, 38, 257 

Isomerization 
alkanes on Pt-Au alloys, 38, 273 
I-butene over decationized type A zeolite, 39, 1 
butenes 

over alumina, 37, 9 1 
over y-alumina, 38, 179 
on Co,O,, 37,558 
over titanium dioxide, 38, 172 

13C-labeled hexanes on alloys, 37, 3 11 
cyclic and bond shift mechanisms, 37, 3 11 
double bond, in methyl 9-octadecenoates, mecha- 

nism, 38, 223 
n-hexane on platinum, 39, 403 
olefins 

on alumina, 37, 68 
on Mo-Bi-P oxides, 48, 203 
in presence of C,D, on iron, 37, 193 

n-pentane, 36, 125 
phenylcyclopropanes, by homogeneous rhodium, 

39, 198 
xylene over nickel hydrogen Y zeolite, 38, 35 1 

Isopropyl alcohol 
dehydration and dehydrogenation over 

SnO,-Moo, and SnO,-P,O, systems, 40, 
327 

SnO,-V,O, system, 48, 3 18 
dehydrogenation over liquid indium, kinetics, 36, 

67 
Isotopic exchange reaction 

hydrogen, zinc oxide, 36, 199 

K 

Kelvin equation 
nitrogen capillary condensation 

classical, 36, 30 
corrected according to Broekhoff-de Boer, 36, 

30 
Kinetic desorption 

chemisorbed hydrocarbons on H-mordenite, 36, 
327 

Kinetic isotope effects 
olefin isomerization, 37, 68 
by pulse reactor, in dehydrogenation, 37, 133 
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1 

Langmuir-Hinshelwood 
model, catalyst fouling, 38, 283 

Lanthanide oxides 
hydrogen-oxygen reaction on, 38, 54 

Lead 
red (Pb,O,), carbon monoxide oxidation on, 36, 74 
sulfur and phosphorus interactions with Pt and Pd 

metal foils, 48, 108 
Lewis acids 

and catalytic activity of polynaphthoquinone, 37, 
148 

Liquid phase 
cyclohexene oxidation over manganese dioxide, 

38, 33 
Low energy electron diffraction 

formic acid decomposition over carburized and 
graphitized Ni(1 lo), 38, 402 

Luminescence 
during N,O interaction with thoria, 48, 286 

Lysozyme 
deuteration, lack of exchange, 39, 53 

M 

Magnesium oxide 
ethanol dehydrogenation, mechanism, 38, 10 1 
2-propanol decomposition over, 39, 225 

Magnetic properties 
Raney nickel catalysts, 38, 23 1 

Magnetic susceptibility 
titanium dioxide, effect of hydrogen reduction, 39, 

324 
Magnetostatic 

method, Cu-Ni alloy formation on silica, 39, 234 
Manganese 

Mn*+ ions for cation-exchanged zeolites, ESR 
spectra, 48, 135 

Manganese dioxide 
cumene liquid phase oxidation, 39, 3 17 
three types, cyclohexene liquid-phase oxidation, 

38, 33 
Manganese(H) formate 

intermediate: formic acid decomposition on 
Manganese(I1) oxide, 39, 369 

Manganese(H) oxide 
catalytic selectivity; formic acid decomposition, 

39, 369 
Mass spectrometry 

ally1 radicals during propene-oxide catalyst in- 
teraction, 37, 540 

cyclohexane chemisorption and dehydrogenation 
on Pt( 111) surface 36, 305 

Mass transfer 
to catalyst pellets, 48, 383 
restricted area for, 48, 383 

Mercury 
penetration: pore size distribution, comparison in 

chrysotile and zirconia, 36, 36 
Metal oxides 

CO and CZH, oxidation over, SO, effects, 39, 104 
Metal-oxygen 

bond energy, oxide catalysts, 37, 563; 38, 525 
Metals 

clusters 
electronic properties, 37, 187 
ionization potentials and electron atfmities, 37 

187; 39, 158 
complex, catalyst: poisoning by sulfur compounds, 

39, 190 
dispersion 

measurement by ESCA, 48, 295 
surface reaction, measurement, 36, 247 

electrocatalysis, methanol anodic oxidation, 37, 
410 

films, CO adsorption on Pd, 40, 249 
supported 

methanation reaction, kinetics, 37, 462 
pore size effect on aging, 37, 416 
sintering, experimental studies, 37,432 
specific activities and product distributions, 37, 

449 
Metathesis 

olefin, (acetonitrile)pentacarbonyltungsten as cata- 
lytic component, 38, 482 

Methanation 
CO over nickel/alumina, 48, 28 1 
hydrocarbon synthesis over Group VIII metals, 

kinetics, 38, 5 14 
rate on Ru, Ni and Re, 40, 173 
reaction on group VIII metals, kinetics, 37, 

462 
specific activity on group VIII metals, 37, 449 

Methane 
formation over supported Pt and Pd, 48, 129 

Methanol 
anodic oxidation by metals, 37, 4 10 
carbonylation, polymer catalyst, 40, 255 
catalytic decomposition on nickel, 37, 179 
reactions on titanium, 36, 235 

Methylacetoacetate 
asymmetric hydrogenation on modified nickel, 38, 

501 
o-Methylbenzyl alcohol 

oxidation on V,O,-TiO,, 36, 6 
Methylcyclohexenol 

catalytic hydrogenation, stereochemistry and 
mechanism, 36, 119 

Methylcyclopentane 
dehydroisomerization on Pt-A1,OB, 4% 349 
hydrogenolysis on alloys, 37, 3 11 

Methylisobutyl ketone 
direct synthesis on palladium-zirconium phos- 

phate, 40, 76 
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Methyl 9-octadecenoates 
double-bond isomerization, 38, 223 

Methyl oleate 
adsorption on Aerosil, hydrogen bonding, ir 

spectra, 39, 173 
Methyl stearate 

adsorption on Aerosil, hydrogen bonding, ir 
spectra, 39, 173 

Microclusters 
surface segregation in alloys, 37, 106 

Molecular beams 
use in catalysis, 36, 224 

Molecular hydrogen 
allotropic conversion, 36, 199 

Molecular sieve 
ammonium Y, NMR study, 38, 358 
germanic faujasite, 37, 396 

Molten metals 
catalysis by, 37, 133 
catalysis, alcohol and amine dehydrogenation, 36, 

276 
Molybdates 

multicomponent, X-ray photoelectron spectros- 
copy, 37, 174 

Molybdena 
supported catalysts, environment of MO(V), 36, 

330 
Molybdena-alumina 

catalysts, sulfiding: rates and stoichiometry, 36, 
164 

thianthrene cation on, 36, 35 1 
Molybdenum 

Co-MO-A&O, catalyst system, electron spectros- 
copy, 40, 137 

MgMoO,-Moo, catalysts 
ir, Ra, ESR, DTA and DTG methods, 39, 161 
structure and properties, 39, 16 1 

MOO,-Bi,0sPZ05 catalysts, acid-base properties, 
40, 203 

Molybdenum(V) 
environment in supported catalysts, 36, 330 
ESR of, 36, 351 

Molybdenum-alumina 
structure, 38, 19 

Molybdenum oxides 
alumina supported, reduction, X-ray photoelectron 

spectroscopy, 36, 11 
catalysts, nitrogen formation in NH, oxidation, 40, 

312 
MOO,, propene oxidation, 37, 2 15 
reduction, X-ray photoelectron spectroscopy, 36, 

11 
silica supported, reduction, X-ray photoelectron 

spectroscopy, 36, 11 
Molybdenum sulfides 

electron spectroscopy for chemical analysis, 37, 
544 

Molybdenum trioxide 
alumina support, solid-state properties of oxidized 

catalysts, 36, 81 
sublimation, enhancement by water vapor, 38, 196 

Molybdenum trioxide-alumina 
reduced catalysts, structure, 37, 204 
systems, structure and catalytic activity, 38, 1, 11 

Mordenite 
catalysts 

nitric oxide and chlorine, 36, 58 
with various cations, n-pentane hydroisomeriza- 

tion and hydrocracking, 36, 125 
H-Mordenite 

chemisorbed alkene molecules, 36, 327 
effective diffusivity of coked, 37, 158 

Mdssbauer spectra 
ammonia synthesis over small iron particles, 37, 

513 
ferrite catalysts, 39, 36 
iron catalysts, supported, 40, 143 
ruthenium catalysts, 38, 92 

N 
Neutral distillates 

catalytic cracking 
effect of temperature on product distribution, 37, 

348 
product identification, 37, 240 

cracking: gasoline selectivity, effect of temperature, 
37, 358 

dewaxed: catalytic cracking, conversion, 37, 120 
Nickel 

atom, coordination of S on, 40, 94, 101 
bis(triphenylphosphine)cr-aryl(bromo)nickel(H)- 

boron trifluoride etherate, styrene - olefin codi- 
merization, 39, 134 

carbon formation from acetylene on Ni foils, 37, 
267 

carburized and graphitized Ni( 1 lo), formic acid 
decomposition, 38, 402 

catalysts 
promoting by water synthesis, 36, 379 
removal of carbon, 40, 154 
support effect on CO hydrogenation, 40, 173 

catalytic decomposition of‘methanol, 37, 179 
cation properties in X-zeolite, electronic spectra, 

39, 357 
cations, influence on hydrogen Y zeolite catalytic 

acitivity, 38, 35 1 
concentration profiles supported on alumina, 40, 1 
electroiess deposition on Pd nuclei, 37, 25 1 
films 

hydrogen and carbon monoxide interaction, 38, 
153 

olefin chemisorption, 37, 39 1 



408 CUMULATIVE SUBJECT INDEX 

modified, methylacetoacetate asymmetric hy- 
drogenation, 38, 501 

and mordenite catalysts, n-pentane hydroisomeri- 
zation and hydrocracking, 36, 125 

Ni(II), supported, hydrocarbon complexation, 
NMR studies, 39, 205 

powder, cyclohexane reactions, 39, 18 1 
Raney 

benzene-% adsorption and hydrogenation, 38, 
110 

dimethylcyclohexene hydrogenation, 36, 333 
magnetic properties, influence of aluminum and 

hydrogen contents, 38, 23 1 
methylcyclohexenol catalytic hydrogenation, 36, 

119 
silica support 

constitution, 38, 485 
I-hexene adsorption, 36, 25 1 

sulfurated, acetylene hydrogenation, 40, 94, 101 
Nickel(H) 

complexes, NiBr,(PBu”,),, catalyst, 39, 375 
Nickel/alumina 

catalysts: CO methanation, 46, 28 1 
Nickel-chromia 

alumina support, hydrogen-water deuterium ex- 
change, 40, 1, 11 

Nickel hydride 
intermediate, codimerization of styrene-olefins, 39, 

134 
thin films, parahydrogen conversion, 40, 184 

Nickel orthophosphate 
reduction in hydrogen, catalytic activity, 40, 166 

Nickelous hydroxide 
hexagonal platelets, preparation, 39, 350 

Nickel oxide 
adsorbed species on, 39, 350 
texture, development with temperature, 39, 350 

Nickel phosphide 
butadiene hydrogenation over, 40, 166 

Nickel-silica 
benzene hydrogenation, 37, 37 
catalyst, alcohol dehydration, 38, 423 

Nickel-silica-alumina 
catalyst, alcohol dehydration, 38, 423 

Nickel sulfate 
heat treated, acidity, 38, 5 16 

Nickel-tin-silica 
catalysts, dehydrogenation activity, 38, 128 

Nitric oxide 
adsorption on 

cobalt-silica, ir and TPD studies, 38, 238 
silica-supported chromia, ir spectra, 36, 142, 

152 
catalytic reaction with chlorine over mordenite, 36, 

58 
decomposition on Pt, 39, 383 
reaction with chlorine over NHd-Y zeolite, 37, 555 

reduction 
by carbon monoxide on copper, 40,30 1 
by CO over Ag and Au, 37, 531 
on Pt(III), 40, 268 
over ruthenium, 38,80 

Nitrogen 
capillary condensation. 

pore size distribution of chrysotile, 36, 30 
pore size distribution, comparison in chrysotile 

and zirconia, 36, 36 
equilibration kinetics, on Ru-K, 38,430 
formation in NH, oxidation over molybdenum, 46, 

312 
Nitrogen oxides 

adsorption on iron oxides, 40, 342 
Nitrous oxide 

interaction with thoria, luminescence, 40, 286 
reduction with CO over SnO,, 39,412 

Noncompensation effect 
anatase particles, 37, 57 

Nonstoichiometry 
in finely divided NiO, 39, 350 

Nonuniform catalyst 
mass transfer effects, 40, 383 

Nuclear magnetic resonance 
high surface area silica-aluminas, 40, 226 
molecular sieve Y, proton affinity, 38, 358 
surface complexes with Co(H) and Ni(II), 39, 

205 

0 

Olefins 
ammoxidation over tin-vanadium-phosphorus 

oxide, kinetics, 38, 257 
chemisorption on transition metal lilms, 37, 39 1 
electrooxidation at silver electrode, 38, 294 
hydrogen oxidation, on Mo-Bi-P, 40, 203 
isomerization on 

alumina, 37, 68 
iron films, mechanisms, 37, 193 
Mo-Bi-P oxides, 40, 203 

metathesis, (acetonitrile)pentacarbonyltungsten as 
catalytic component, 38, 482 

Orthogonal collocation 
method, equations in catalyst fouling, 38, 283 

Oxidation 
activity of 

SnO,-Moo, and SnO,-P,O, systems, 4% 327 
SnO,-V,05 system, 40,3 18 

anodic 
ethylene and propylene at silver electrode, 38, 

294 
methanol by metals, 37, 410 

benzaldehyde over transition metal complexes, 36, 
93 
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catalytic 
carbon monoxide, 37, 57 
carbon monoxide on palladium, 36,338 
over copper-zeolite, 36, 361 
H,S on active carbon, 37, 287 
hydrogen, 40, 383 
propylene over iron-containing bismuth molyb- 

date, 40, 19 
co 

and C,H, over metal oxides, SO, effects, 39, 
104 

on Pd, 36, 185; 39, 265, 277 
on Pt, transient kinetics, 38, 335 
on Pyrex glass, self-poisoning, 38, 508 
on red lead, 36, 74 
on supported Pt, 39, 29 

ethylene over silver, 38, 440; 39, 395 
ethylene over silver, mechanism, 40, 356 
Fe,O, by nitrogen oxides, 40, 342 
graphite on silver, 36,4 13 
hydrogen sulfide on A-type zeolites, infrared study, 

40,391 
liquid phase 

cumene with Cr,Ol, MnO, and Fe,O, catalysts, 
39,317 

cyclohexene over manganese dioxide, kinetics, 
38,33 

NH3 
catalysts at low temperatures, 39, 57 
copper zeolites, 37, 258 
over molybdenum, 40, 3 12 
on Pt, Rh and Pd, kinetics, 4% 212 

propylene 
over bismuth molybdate, 39, 141 
on TeO, . SiO,, 39, 213 

toluene over 
bismuth molybdate, 39, 437 
WO,-MOO,, 38, 196 

o-xylene over 
vanadia, 38, 375 
V,O,-Ti02, 36,6 

Oxidative dehydrogenation 
butenes over ferrite catalysts, 39, 36 

Oxides 
BaCoO,, hydrocarbon oxidation, 36, 266 
bismuth iron molybdate system, 39, 286 
catalysts 

metal-oxygen bond energy, 37, 563; 38, 
525 

propene interaction with, 37, 540 
cobalt, manganese, copper, iron, vanadium and 

molybdenum, ammonia oxidation over, 39, 
73 

CuO, Fe,O,, MnO,, GO,, ZrO, and CuCrO,, ox- 
idation of CO and C,H,, 39, 104 

LaCoO,, hydrocarbon oxidation, 36, 266 
L%.,Pb,.,MnO,, hydrocarbon oxidation, 36, 266 

La,,%-,MnO,, hydrocarbon oxidation, 36, 266 
manganese, cobalt, copper, iron and vanadium: 

ammonia oxidation over, 39, 57 
MgO, CaO and SrO, 2-propanol decomposition 

over, 39, 225 
Mo-Bi-P, acidity, basicity, 40, 203 
support, hydrogen atom spillover, 40, 190 
uranium, l,l, I-trichloroethane adsorption, 39, 

463 

Oxomolybdenum 
polyanionic species in MOO, . A&O, systems, 36, 

81 
tetrahedral monomeric surface species in MOO, 

A&O3 systems, 36, 81 
Oxyanions 

MO(V) complexes, 37, 204 
Oxycations 

mono- and bis-molybdenyl species, 37, 204 
Oxygen 

adsorption on 
platinum, photoelectron spectroscopy, 36, 211 
red lead (Pb304). rate, 36, 74 

bond energy with catalysts of ammonia oxidation, 
39, 73 

complexes, as oxidation catalysts, 36, 93 
covered palladium, CO oxidation, 39, 265 
desorption from transition metal oxides, 37, 44 
and hydrogen chemisorption, ruthenium surface 

areas, 38, 299 
lattice 

propene oxidation over bismuth molybdates and 
iron antimonates, 37, 223 

propene oxidation over single metal oxides, 37, 
215 

propylene oxidation over bismuth molybdate, 39, 
141 

O,- species in AgO, EPR measurement, 40, 140 
reaction with CO 

adsorbed on Pd, kinetics, 40, 334 
over silver and gold, 37, 53 1 

traces: promoting effect: nickel in ethylene hy- 
drogenation, 36, 379 

zinc sulfide topochemical heterogeneous catalysis, 
36, 285 

Oxygen- 18 
propylene oxidation over bismuth molybdate, 39, 

141 
Oxyhydration 

propylene to acetone, 38, 11 

P 

Palladium 
carbon monoxide 

adsorption, 36, 338 
oxidation, by 02, 36, 185 

dimethylcyclohexene hydrogenation, 36, 333 



410 CUMULATIVE SUBJECT INDEX 

films, carbon monoxide adsorption, 40, 249 
ionic states on zirconium phosphate, 40, 76 
metal 

dispersion, measurement, 36, 247 
foil: lead, sulfur and phosphorus interactions, 40, 

108 
and sahs, propylene acetoxylation, 39, 294 

metal-support effects on methane formation, 40, 
129 

methylcyclohexenol catalytic hydrogenation, 36, 
119 

particles, growth in gases, 39, 48 1 
Pd nuclei, electroless nickel deposition on, 37, 25 1 
polycrystalline 

CO oxidation, 39, 265, 277 
reaction of adsorbed CO with oxygen, kinetics, 

40, 334 
silica-alumina support, aromatic hydrocarbon hy- 

drocracking, 36, 3 13 
small particles, hydrogen solubility, 39, 44 
wires: NH, oxidation, kinetics, 40, 2 12 

Palladium-alumina 
hydrogenation catalyst, iron poisoning study by 

AES, 38, 218 
Palladium blacks 

surface area and catalytic acitivity, 37, 297 
Palladium-gold 

ahoy, alumina support: hexane reactions, 37, 3 11 
Palladium-silver 

carbon monoxide chemisorption, 37, 548 
Parahydrogen 

conversion 
low temperature catalysis, 38, 488 
on nickel and nickel hydride, kinetics, 40, 184 
on zinc oxide, 36, 199 

Paramagnetic cations 
in X zeolite, parahydrogen conversion by, 38, 

488 
Paramagnetic ions 

surface complexes, on Aerosil, NMR studies, 39, 
205 

Particle 
growth, on platinum-alumina, 38, 5 10 

Particle size 
distribution, in benzene hydrogenation, 37, 22 
hydrogen solubility in palladium, effect, 39, 44 
metal, optimal: in supported catalysts, metallurgical 

theory, 39, 148 
Pentacyanocobaltate(I1) 

catalyst for cinnamate hydrogenation, 38, 418 
n-Pentane 

hydrocracking over mordenite, 36, 125 
hydroisomerization over mordenite, 36, 125 
reaction over Ru-A&O,, kinetics, 37, 339 
reactions on Pt-Au alloys, 38, 273 

Peptides 
Pt-catalyzed deuterium exchange, 39, 53 

Perovskites 
catalysts for hydrocarbon oxidation, 36, 266 

Phenoxy radical 
generated from a poly(2,6-dibromophenylene 

oxide), 36, 48 
Phenylcyclopropanes 

isomerization by homogeneous rhodium, 39, 198 
Phosphates 

catalysts (Ca, Ba and Al), 38, 264 
Phosphorus 

MOO,-B&O,-P,O, catalysts, acid-base properties, 
40, 203 

Phosphotungstic acid 
alumina support, propylene-ethylene codimeriza- 

tion, 37, 142 
Photoelectron spectroscopy 

oxygen adsorption on platinum, 36, 211 
Platinum 

activity inhibited by oxygen, 39, 383 
alumina support 

benzene hydrogenation, 37, 22 
bifunctional catalyst: n-hexane dehydrocycliza- 

tion, 40, 349 
hydrogen adsorption, 37, 376 
hydrogen infrared active species adsorption, 37, 

368 
particle size behavior, 38, 5 10 
sintering, experimental studies, 37, 432 

atomically dispersed, chemisorption on PtY zeolite, 
39, 334 

catalysts, effect of sulfur poisons, 37, 324 
catalyzed deuterium exchange, aromatic protons in 

amino acids, peptides and proteins, 39, 53 
crystallite size and dispersion in alumina matrix, 40, 

379 
dimethylcyclohexene hydrogenation, 36, 333 
dispersed on charcoal: size distribution, effect on 

2,3-dimethylbutane dehydrogenation, 39, 125 
dispersion in PtY zeolites, 39, 334 
films 

heats of hydrogen adsorption on, 38, 245 
olefin chemisorption, 37, 39 1 

formic acid decomposition on, 36, 224 
hydrogen adsorption-desorption, 37, 8 1 
metal 

dispersion measurement, 36, 247 
foil: lead, sulfur and phosphorus interactions, 40, 

108 
metal-support effects on methane formation, 40 

129 
methylcyclohexenol catalytic hydrogenation, 36, 

119 
oxygen adsorption and reaction, 36, 211 
powder, cyclohexane reactions, 39, 18 1 
Pt/Pd, catalyst poisoning, 40, 108 
Pt( 111) surface, cyclohexane chemisorption and 

dehydrogenation, 36, 305 
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silica or alumina support, I-hexene adsorption, 36, 
251 

in sulfonic acid resin, bifunctional catalysis, 38, 505 
supported catalysts 

adsorption of CO and 0, on, ir spectra, 36, 244 
CO oxidation, 39, 29 
reactions of 0, with CO and H, on, 36, 244 

surface oxides, 39, 383 
wires 

CO oxidation, transient kinetics, 38, 335 
NH, oxidation, kinetics, 40, 2 12 

Platinum(II1) 
reactions: CO + O?, NO + CO and Hz + O,, 40, 

268 
Platinum-alumina 

auto exhaust oxidation catalysts, effect of Cu, 38, 
166 

interaction in electron microscope, 40, 290 
pore structure, poisoning and sintering, 37, 127 

Platinum black 
catalyst, pretreatment: n-hexane transformations, 

39, 403 
hydrogen chemisorption, 36, 29 1 

Platinum-gold 
alloys 

alkane reactions, selectivity, 38, 273 
alumina support, hexane reactions, 37, 3 11 

Platinum-iron 
catalyzed decomposition of acetylene, 37, 101 

Platinum-palladium 
catalytic activity, 38, 47 

Platinum-rhenium 
alumina support, hydrogen reduction, 39, 249 

Poisoning 
effect of “hydride” hydrogen on parahydrogen con- 

version, 40, 184 
platinum/alumina catalysts in automotive con- 

verters, 37, 127 
titration curves and alcohol dehydration activity, 

38, 326 
Poisons 

sulfur containing, effect on platinum catalysts, 37, 
324 

Poly(2,6-dibromophenylene oxide) 
from 2,4,6-tribromophenol polymerization with 

copper(H)-acetonitrile complex, 36, 48 
Polymer 

catalyst, 40, 255 
formation on solid surfaces, 38, 522 
gels, transition metal catalysts entrapped in, 38, 

435 
Polymerization 

ethylene over 
chromium, 39, 363 
transition-metal exchanged Y zeolites, 36, 320 

2,4,6-tribromophenol with copper(H)-acetonitrile 
complex, 36, 48 

Polynaphthoquinone 
with Lewis acids, heterogeneous acid-base cata- 

lyst, 37, 148 
Polyoxyanions 

reduced, 37, 204 
Pore 

diffusion, H, and H,O in supported Ni, 40, 11 
size distribution 

synthetic chrysotile, 36, 23, 30 
synthetic garnirite, 36, 23 

structure, platinum/alumina catalysts in automotive 
converters, 37, 127 

Porous nickel oxide 
preparation, 39, 350 

Potassium 
compound, promoter in iron-alumina catalysts for 

ammonia synthesis, 38, 120 
effect on ruthenium, in nitrogen equilibration, 38, 

430 
Potassium amide 

Hy2* and SO,,, 38, 120 
KNH,, H,, KH, NH, system, equilibrium values, 

38, 120 
Potassium iodide 

inhibition, copper oxide catalyst, 37, 523 
Pressure jump method 

CO oxidation on Pd, 40, 334 
nitric oxide and chlorine over mordenite, 36, 58 

2-Propanol 
decomposition over MgO, CaO and SrO, flow 

system and micropulse techniques, 39, 225 
dehydrogenation over nickel-tin-silica, 38, 2 18 

2-Propanthiol 
oxidation on Cu-phthalocyanine, 39, 190 

Propene 
hydrogenation on silica-supported nickel, 37, 332 
interaction with oxide catalyst, ally1 radicals, mass 

spectrometry, 37, 540 
oxidation over 

bismuth molybdates and iron antimonates, 37, 
223 

single metal oxides, 37, 215 
Propylene 

acetoxylation over palladium metal and salts, 39, 
294 

ammoxidation over tin-vanadium-phosphorus 
oxide, 38, 257 

anodic oxidation at silver electrode, 38, 294 
chemisorption on transition metal films, 37, 39 1 
disproportionation, 38, 1 
oxidation 

over bismuth molybdate, 39, 141 
over iron-containing bismuth molybdate, 40, 19 
on TeO, . SiO,, 39, 213 

oxyhydration, 38, 11 
Propylene-ethylene 

codimerization, 37, 142 
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Propylene oxide 
deoxidation on copper oxide, mechanism, 37, 

523 
oxidation on copper oxide, 37, 523 

Proteins 
proton magnetic resonance spectra, simplification, 

39,53 
Proton 

affinity: ammonium Y molecular sieve, NMR 
study, 38, 358 

migration, in L zeolites, 40, 52 
Proton magnetic resonance 

spectra, simplification: proteins, 39, 53 
Pseudomonomolecular systems 

real time and selectivity descriptions in packed 
beds, relationship, 39, 10 

Pulsed therm0 kinetics 
measurements, catalysis, 37, 1, 8 

Pulse reaction technique 
kinetic isotope effects, measurement, 37, 133 

Pyrex glass 
carbon monoxide oxidation on, 38, 508 

Pyridine 
adsorption on solid acids, 36, 1 

2-Pyrrolidinone 
from y-butyrolactone, 37, 166 

a 

Quantum-chemical models 
alcohols, dehydrogenation, 40, 34 

R 

Radiofrequency induction heating 
dual function catalysis, iron silica-alumina, 40, 86 

Raman spectra 
MgMoO,-Moo, catalysts, 39, 161 

Rate profiles 
in catalyst bed, 37, 287 

Reaction network 
analysis, o-xylene oxidation over vanadia, 38, 375 

Reaction paths 
CO oxidation on Pd, 39, 265 
in triangular network, analysis, 37, 182 

Reaction rate 
maximum: function of temperature, benzene hy- 

drogenation, 37, 37 
near equilibrium, nitric oxide and chlorine over 

mordenite, 36, 58 
standard and macroporous sulfonated styrene ion 

exchangers, comparison, 39,449 
Reactions 

Langmuir-Hinshelwood type reaction path in trian- 
gular network, 37, 182 

Reactor 
recycle catalytic, single catalyst pellet, 40, 383 

Recirculation reactor 
o-xylene oxidation over vanadia, 38, 375 

Reduction 
hydrodesulfurization catalysts, kinetics, 38, 19 
hydrogen over titanium dioxide, 39, 324 
labeled bismuth molybdate, 36, 240 
molybdenum oxides and supported molybdenum 

oxide catalysts, 36, 11 
NO by CO on copper, 40,301 
NzO by CO over SnO,, 39,412 
Re,O,, by hydrogen, 39, 249 
supported iron catalysts, 40, 143 
vanadium pentoxide by hydrocarbons, precious 

metal promoters, 39, 432 
Reduction-reoxidation 

bismuth molybdate catalysts, TPR method, 39, 22 
Reductive aldol condensation 

methylisobutyl ketone direct synthesis, 40, 76 
Reflectance optical spectroscopy 

chromium catalysts, 39, 363 
Reforming catalyst 

effect of sulfidation, 37, 553 
Rhenium 

catalysts, support effect on CO hydrogenation, 40, 
173 

reducibility, 39, 485 
Re,O,, reduction by hydrogen, 39, 249 
state in Pt/Re/ahrmina catalysts, 39, 487 

Rhodium 
dispersion on charcoal catalysts, measurement by 

ESCA, 40,295 
tilms, olefin chemisorption, 37, 39 1 
homogeneous: phenylcyclopropanes, isomeriza- 

tion, 39, 198 
polymer-bound complex, 40, 255 
wires: NH, oxidation, kinetics, 40, 212 

Rhodium/carbon 
catalysts, ESCA, 40, 295 

Ribonuclease 
deuteration, lack of exchange, 39, 53 

Ring transformation 
of -y-butyrolactone, 37, 166 

Ruthenium 
catalysts 

alumina and silica support, 38, 92 
in NO reduction, 38, 80 
promoted by alkali metal salts, 38, 394 
support effect on CO hydrogenation, 40, 173 

Ru-A&O, catalyst, structural analysis, 37, 339 
surface area determination by hydrogen and oxygen 

chemisorption, 38, 299 
Ruthenium-potassium 

catalyst, for nitrogen equilibration, 38, 430 

s 

Selectivity 
in ammonia oxidation, relation to surface oxygen 

bond energy, 39, 73 
of catalyst, control by Lewis acids, 37, 148 
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in catalytic oxidation of ammonia, 39, 57 
ethylene oxidation over silver, effect of crystallite 

size, 39, 395 
for nitrogen formation in NH3 oxidation, 40, 3 12 

Siegel’s model 
butene isomerization 37, 558 

Silanols 
esterilication, 40, 236 

Silica 
attrition milled, high surface area: catalytic proper- 

ties, 38, 73 
gel 

ion exchange with Cu(II) ions, 40, 197 
supported vanadium catalysts, 37, 387 

pore size distribution 
mercury penetration, 36, 36 
nitrogen capillary condensation, 36, 36 

pyridine adsorption, uv spectra, 36, 1 
reactive 

chemisorption on, 40, 236 
surface reaction with esters, 40, 236 

V,05 supported on, 37, 279 
Silica-alumina 

catalysts, NMR, 40, 226 
palladium on, aromatic hydrocarbon hydro- 

cracking, 36, 3 13 
Silver 

catalysis of CO + 0, and CO + NO, 37, 53 1 
electrode, olefin electrooxidation, 38, 294 
ethylene oxidation over, 38, 440; 39, 395; 40, 356 

Silver(H) oxide 
O,- species, EPR measurement, 40, 140 

Single pellet reactor 
alumina substrates with cylindrical parallel pores, 

40,117 
Sintering 

platinum/alumina catalysts in automotive con- 
verters, 37, 127 

Sodium 
role in hydrodesulfurization catalysts, 38, 19 

Sodium molybdate 
fumaric acid epoxidation, 39, 260 

Sodium tungstate 
fumaric acid epoxidation, 39, 260 

Solid acids 
pyridine adsorption on, uv spectra, 36, 1 

Sorption 
nonspecific: CH,, C,H,, C,HB on zeolites, 36, 

371 
specific, CO and C,H, on zeolites, 36, 37 1 

Spectroscopy 
reflectance and EPR, chromia catalysts, 40, 46 

Spillover 
hydrogen 

atoms, 40, 190 
on alumina, 38, 135 

Spine1 
sQI.Kture, ferrite catalysts, 39, 36 

Stability 
sodium ammonium zeolite X structure, 38, 469 
thermal 

decationized type A zeolite, 39, 1 
L zeolites, 40, 52 

Steady-state adsorption model 
extended form, o-xylene oxidation over vanadia, 

38,375 
Stereochemistry 

catalytic hydrogenation 
dimethylcyclohexenes, 36, 333 
methylcyclohexenols, 36, 119 

dialkyl cyclohexene hydrogenation, 40, 372 
Stoichiometric number 

nitric oxide and chlorine over mordenite, 36, 58 
Stoichiometry 

molybdena-alumina catalyst sulfidation, 36, 164 
Strontium oxide 

2-propanol decomposition over, 39, 225 
Structure sensitivity 

ammonia synthesis on Fe/MgO catalysts, 37, 503 
Styrene 

codimerization with olefins, 39, 134 
Sulfidation 

effect on reforming catalyst, 37, 553 
molybdena-alumina catalysts, rates and stoichi- 

ometry, 36, 164 
Sulfided molybdena-alumina 

ammonia chemisorption on, 36, 164 
effect of prereduction, 36, 164 
hydrogen content, 36, 164 
stoichiometry, 36, 164 

Sulfonic acid 
resin, containing platinum, bifunctional catalysis, 

38, 505 
Sulfur 

compounds: Cu-phthalocyanine catalyst, effect, 39, 
190 

Sulfur dioxide 
adsorption on silica gel, 38, 206 
catalyst poisoning, 36, 266 

Sulfur trioxide 
desorption at a V,O, surface, 36, 159 

support 
in hydrodesulfurization catalysts, influence, 38, 

19 
Surface acidity 

n-butylamine titration method, 36, 356 
phosphotungstic acid-alumina catalyst, 37, 142 

Surface area 
palladium blacks, effects of aggregation, 37, 297 
ruthenium, determination by hydrogen and oxygen 

chemisorption, 38, 299 
Surface complexes 

o-vinylic m-allylic binuclear, 37, 193 
Surface enrichment 

A&O, or MgO in Co,O,, by ion scattering spec- 
trometry, 40, 124 
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Surface groups Toluene 
infrared spectra, 40, 236 adsorption over zinc oxide, 38,49 1 

Surface reaction oxidation over 
metal dispersion, measurement, 36, 247 

Surface structure 
MOO, . Al,O, systems, 37, 204 

T 

bismuth molybdate, 39, 437 
WO,-MOO,, 38, 196 

Transition metal 
catalytic hydrogenation of methylcyclohexenols, 

36,119 

Tellurium dioxide 
silica support, propylene oxidation, 39, 2 13 

Temperature 
effects on 

complexes, low-valent: benzaldehyde oxidation, 36, 
93 

gasoline selectivity, 37, 358 
product distribution in catalytic cracking, 37, 

348 
protiles, in catalyst bed, 37, 287 

Temperature-programmed desorption 
amines on alumina, 38, 385 
CO from supported cobalt, 38,477 
studies, nitric oxide adsorption on cobalt-silica, 38, 

238 

films, olefin chemisorption, 37, 39 1 
Transition metal oxides 

oxygen thermodesorption, 37, 44 
Transmission electron microscope 

technique comparison for catalyst particles, 39, 9 1 
2,4,6-Tribromophenol 

polymerization with copper(H)-acetonitrile com- 
plex, 36, 48 

Temperature-programmed reduction 
copper/nickel/silica, alloy formation, 37, 424 

Temperature-programmed reoxidation 
method, bismuth molybdate catalyst reduction- 

reoxidation, 39, 22 
Tetradecanal 

l,l,l-Trichloroethane 
adsorption on uranium dioxide, 39, 463 

Trisodium hydrogen disulfate 
surface acidity, 39, 87 

Tritium 
behavior, produced by GLi(n,a)3H in nickel plate, 

39,456 

adsorption on Aerosil, hydrogen bonding, ir 
spectra, 39, 173 

Texture 

Tungsten carbide 
catalytically active, surface characterization, 39, 

298 

NiO, electron microscopy, 39, 350 
Thermal analysis 

ammonium exchanged erionite, 38,46 I 
constant decomposition rate, 36, 99 

Thermal desorption 
hydrogen from Pt, 37, 8 1 
molecules from solid surfaces, 36, 159 

Thermodesorption 
oxygen from transition metal oxides, 37, 44 

Thianthrene 

Tungsten trioxide-molybdenum trioxide 
catalysts, Moos sublimation during toluene oxida- 

tion, 38, 196 
Turnover number 

benzene hydrogenation, 37,22 

U 

Ultraviolet spectra 
pyridine adsorption on solid acids, 36, 1 

Uranium dioxide 
l,l, 1-trichloroethane adsorption, 39, 463 

radical cations, ESR, 36, 35 1 
Thoria 

V 

interaction with N,O, luminescence, 40, 286 
Tin 

Vanadia 
o-xylene oxidation over, 38, 375 

Vanadium 
SnO*, propene oxidation 37, 2 15 

Tin(IV) oxide 
kinetics of CO-N,0 reaction over, 39, 412 

Titanium 
reactions of methanol, ethanol, dimethyl and 

diethyl ethers on, 36, 235 
Titanium dioxide 

silica gel catalysts, SOZ- and SO- anion radicals, 
adsorption, 37, 387 

Vanadium pentoxide 
reduction by hydrocarbons, precious metal promot- 

ers, 39, 432 

active sites, butene isomerization, 38, 172 
anatase: morphology, size, 37, 57 
weight and magnetic susceptibility, effect of hy- 

drogen reduction, 39, 324 
Titanium dioxide-silica 

active sites, butene isomerization, 38, 172 

supported on silica, 37, 279 
Vanadium pentoxide-titanium dioxide 

catalyst, o-xylene oxidation, 36, 6 

Water 

W 

chemisorption, electronic factors, 39, 152 
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exchange with H, over supported Ni, 40, 1, 11 
Wei-Prater analysis 

in pseudomonomolecular systems, 39, 10 

X 

X-Ray diffraction 
ammonium exchanged erionite 38, 46 1 
bimetallic catalysts, 38, 47 
bismuth iron molybdate catalysts, structure deter- 

mination, 40, 19 
X-Ray photoelectron spectroscopy 

bismuth molybdates and multicomponent molyb- 
dates, 37, 174 

graphite oxidation on silver, 36, 4 13 
molybdenum oxides and supported molybdenum 

oxide catalysts, 36, 11 
nitrogen oxides adsorbed on iron oxides, 40, 342 
rhodium on charcoal catalyst, dispersion, 40, 295 

Xylene 
isomerization over nickel hydrogen Y zeolite, 38, 

351 
o-Xylene 

oxidation 
over vanadia, 38, 375 
on V,OS-TiO,, intermediates, 36, 6 

o-Xylene (methyl-%) 
oxidation on V,O,-TiO,, 36, 6 

Z 

Zeolites 
A-type, hydrogen sulfide oxidation, 40, 391 
catalyst, types: Cry, NiY, RhY, RuY, 36, 320 
cation-exchanged 

ESR spectra, 40, 61 
synthetic, Mn*+ ions, 40, 135 

cobalt X, active centers, 38, 366 
contents of zeolite catalysts, benzene vaporization, 

38, 307 
copper, ammonia oxidation, 37, 258 
hydrocarbon chemisorption on, 36, 238 
hydrogen X, crystallinity, 38,469 
hydrogen Y, catalytic active sites, 38, 35 1 
L type, acidity, catalytic activity and thermal stabil- 

ity, 40, 52 

Na, K and Ca faujasite type: comparison of adsorp- 
tion and catalysis, 40, 160 

NaX, pyridine adsorption, uv spectra, 36, 1 
nickel hydrogen Y, catalytic activity, 38, 35 1 
NIX 

electronic spectra, 39, 357 
and NiY, benzene-deuterium exchange, 40, 

67 
PtY, location and dispersion of Pt, 39, 334 
ring transformation on, 37, 166 
sodium ammonium X, structural stability, 38, 

469 
structure, ir spectra, 37, 474 
transition-metal exchanged, 36, 320 
type 

A, acidity and activity, 38, 498 
A, decationization, 39, 1 
NaHY, strength of Brprnsted acid centers, 37, 

383 
Na,H,-,Y, sorption properties, 36, 371 
NH,-Y, catalytic reaction of nitric oxide and 

chlorine, 37, 555 
X, containing paramagnetic cations, parahy- 

drogen conversion by, 38, 489 
Y, acidity, 39, 155 

Y type 
aluminum removal from, 37, 186 
iron-exchanged: reduction, 40, 143 

Zinc oxide 
ethylene hydrogenation, effect of electrodynamic 

field, 38, 147 
hydrogen activation on, 36, 199 
toluene adsorption over, 38,49 1 

Zinc oxide-water vapor system 
electrical conductivity studies, adsorption mecha- 

nism, 36, 111 
Zinc sulfide 

topochemical heterogeneous catalysis with oxygen, 
36, 285 

Zirconia 
pore size distribution 

mercury penetration, 36, 36 
nitrogen capillary condensation, 36, 36 

Zirconium phosphate 
reductive aldol condensation with, 40, 76 


