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nitric oxide on Pt, 50, ti-l 

with freely occluring readsorption, 48, :%,5 

rate isotherms, 48, 262 

second order, kinetics, 48, 35; 49, 122 

temperature programmed 
chemisorption and hydrogenation of ethylene, 

50, I 
chromiiun-molyhdenrlm oxide catalyst, studies, 

48, 41:i 
hydrogen from palladium, 48, 374; 49, 122 
nitrogen, Ar, and CO? enrapsrllated in 3A 

zeolite, 50, 419 
second order, 48, 36.5 ; 49, 12’2 
spectra, mathematical analysis, 48, 365 ; 49, 122 

thermal 
carbon monoxide from Ni-Cu alloys, 47, S’L 
methyl formate from W(lOO), 48, 39.5 
0, from Ag, 46, 109 

J>esulfluizatit,rr 
thiophene on Co0 -~100:~/.4l~O:~, kinetics 49, 3‘20 

I)erlterirml 
(l&2,:$)- and (I)B-1,4)-cis-butenes, isomerizalion 

over alilmina, 48, 166 
cy&)hexenes, derlteration, stereoselect ivitp, 47, 

1:11 
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druteratcd pyridinc on altllunimlm oxide surfacrs, 
46, 279 

reaction wit,h allene and 1,2-butadiene, 47, 3G4 
Deuterium-hydrogen 

exchange, over boron phosphate, 49, 356 
Deuterolysis 

gemdimethyl- and gemdiethylcyclopropanes, 50, 
124 

Dibenzothiophene 
hydrogenolysis over prereduced FezOa-A1203, 50, 

35 
Diborane 

and olefin reaction, ir spectra, 49, 141 
1)icarbon 

fragments on Ni(llO), 48, 422 
I)ifferent#ial equat,ions 

modeling transient tracer transfer, 50, 429 

l)ifferent,ial plug-flow microreactor 

benzene hydrogenation over Al?03-promoted iron, 
47, 273 

Diffusion 
contjrolled, support,ed cat ally&, 48, 345 
effects in 

aging cat)alysts, 47, 343 
cumene cracking, 47, 343 

in nonuniform porous catalysts, 48, 249 
and reaction in porous catalysts, 50, 184 
surface, effect on catalyt)ic select,ivity, 50, 205 

Diffusivity 
effective, and structure of porous pellets, 46, 214 

Diluent gas 
sulfur dioxide oxidat,ion over Pt/AlzOa, effect, 49, 

376 

2,6-Dimethylphenol 
copper (II)-catalyzed oxidative coupling, 49, 254 

Dispersion 
molybdena on sulfided Co-MO-AltOa, 50, 190 
rhodium on alumina, 46, 382 
supported metal oxides, effect of high tempera- 

t,nre, 46, 388 

I>issociat,ion 
nitrous oxide over nonst,oichiometric ZnO, 46, 426 

E 

Effectiveness fact,or 
porous catalysts, 48, 249; 50, 184 

Electrochemical oxidation 
D-(+)-tartaric acid on nickel, 50, 353 

bllectron 
excess concent,ration, pure and doped zinc oxides, 

47,48 
Electron microscopy 

controlled atmosphere : graphite oxidation, 46, 120 
metal clusters, 50, 115 
plat,inum-rhodium gauzes, ammonia oxidation 

over, 48, 217 

I’:lrc~l ran paraniagrrrt ic resnnancr 
adsorbed oxygen species on silica-supported silver, 

47, 399 
cupric ions supported on silica gel, 50, 400 
oxygen species on manganese dioxide, 46, 125 
SZ- species on surface of MoOa/SiOg and MoOa/ 

r-AlzOa, 47, 190 
sulfur dioxide anions, on alumina, 50, 181 
surface fixed phenanthrene, 47, 284 

Electron spectroscopy for chemical analysis, see 
X-Ray photoelectron spectroscopy 

Electron spin resonance, WE Electron paramagnetic 
resonance 

Emission catalysis 
platinum and palladium plus rhodillm, 49, 42 

Environment, 
nitric oxide removal from, 48, 1 

Ja:poxidation 
cyclohexene over polymer-anchored vanadyl 

catalysts, 48, 284 

Ethane 

adsorption on MO, 47, 175 

oxidative dehydrogenation by nitrous oxide over 
molybdenum oxide on silica gel, 50, 306 

Ethanol 

decomposition on TiOz, 49, 174 

Et,hers 

from alcohols over X and Y xeolit,es, 50, 98 

asymmetric, synthesis, 46, 49 

Et,hylene 

adsorption 
on MO, 47, 166 
on Ni cluster, 49, 294 
on silica-alumina, nmr linewidth, 46, 275 

chemisorpt)ion 
and hydrogenat,ion on Pt,, 50, 1 
and reaction on a-Fe(lOO), 47, 214 

hydrogenation 
on MoSz, 48, 229 
over nickel-palladium alloy films, 46, 204 

low-temperature hydrogenation, on rare earth 
oxides, 49, 207 

oxidation over 
silver, activity patterns on different supports, 

46, 82 
supported metal oxides, 46, 388 

polymerization over soluble chromium-based 
catalyst, 47, 197 

sorption and polymerization over reactive silica, 
48, 104 

trimerization over soluble chromium-baaed cat,a- 
lyst, 47, 197 

Ethylene oxide 
addition to butanol, HY zeolite catalyst, 49, 201 

Ethyne, WP Acet.ylene 
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Eschnngc 
hcm~oallylic hydrogen with deulcri\un, stereo- 

selectivity, 47, 134 
hydrogen-deuterium over boron phosphate, 49, 

356 
Exhaust catalyst,s 

platinum and palladirun pl11s supported rhodium, 
49, 42 

Ij:xoelectron emission 
associated with heterogeneorls catalysis, 47, 210 

F 

Faujasite 
flrlid, particulat,es : nucleation, crystallization and 

pseudomorphism, 48, 129 
lal tice 

randomness and order of aluminlm~ in, 49, 120 
types of acid sites in, 49, 120 

Fischer-Tropsch synthesis 
hydrocarbons, comparison with Haher spnt hesis 

of ammonia, 47, 384 
mechanism, 50, 176 
reaction kinetics, 50, 8 
over silica-supported Group VIII metals, 50, 225 

Formaldehyde 
adsorption on ruthenium, 50, 279 
condensation t,o carbohydrates, 48, 354 ; 50, 455 
on tungsten (100) single crystal, methane produc- 

t,inn, 48, 395 
Formamides 

production, amine carbonylation by penta- 
carbonyliron, 48, 433 

Formic acid 
decomposition over metal oxides, 50, 291 

Formnse 
react,ion 

over alkaline eart,h metal hydroxides and 
carbohydrates, 50, 455 

pH behavior and glucose cocatalyst, 48, 354 
Fouling 

nnnisnt,hermal, catalyst pellets, 48, 177 
parallel and series, Langmllir-Hinshelwood 

kinetics, 48, 177 
Friedel-Crafts reaction 

tolllene isnpropylation over calcined iron sulfates, 
47, 109 

Fuel cells 
methanol, plaiinum~in catalysts, 46, 289 

Fllels 
synthetic, from CO and Hz over Group VIII 

metals, 50, 228 

G 

(:emdialkylcyclopropanes 
dellternlysis, isomerization, and cracking on 

metals, 50, 124 

(:emdiei hylqc+rt q,nnc 
derlterolyxis, 50, 124 
hydrogenodel~terolysis on Pt, Pd, and Ir, 50, 1-G 

(:emdimethylcyclnpropane 
deut,erolysis, 50, 124 
hydrngenodeuterolysis on Pt, 50, 156 

(:ermaniiun 
valence state and interaction of Pt and (:e on 

r-Al,O:j, 48, 209 
Glucose 

cocatalyst, formaldehyde condensation to carbo- 
hydrat,es, 48, 354 

(Md~palladium 
small particles on silica, preparation, 50, 530 

(:raphite 
ctiatalyticS oxidation, in electron microscope, 46, 120 

H 

Haber synthesis 
ammonia, comparison with Fischer-Tropsrh syn- 

thesis of hydrocarbons, 47, 384 
Halogenoalkanes 

decompositinn on 13X molecular sieve, 50, 390 
Heat transport, 

interparticle, eflect on catalytic selectivity, 50, 205 
n-Heptane 

cracking over rare earth type X sieve, mechanism, 
47, 62 

dehydrocyclization 
over Ir, 46, 259 
over PtGSn- and Pt&Re-Al&, 46, 348 

reaction on rhodium in st,eam, 46, 382 
Hexammine cobalt (III) 

formation, carbon catalyzed, 50, 56 
Hexatriene 

sorption by silica, 50, 373 
1-Hexene 

formation from et,hylene, 47, 197 
hydrogenation, catalyzed by I<IIH (BH,) (PPh,),, 

48, 340 
High molecular weight compounds 

inhibition, 50, 8 
Hopcalite 

catalyst, carbon monoxide oxidation, 50, 429 
Hot spots 

transient, deactivation of catalyst bed, 48, 98 
Hydridotetrahydroboratotris (triphenylphnsphine) 

ruthenium(I1) 
1-hexene hydrogenation, 48, 340 

Hydroboration 
olefins, wit.h diborane on y-Al& 49, 141 

Hydrocarbons 
adsorption on metal films, 47, 159, 166, 178 
ronversion river bimet.allic catalysts, 46, 348 
Fischer-Trnpach synthesis, 47, 384 
gasoline, from methanol, 47, 249 



hydrogenolysis on Pt, 50, ST 
selective oxidation : ally1 iodide on molyhdatc 

cat,alysts, 49, 150 
synthesis, from CO and IIn 

over group VIII metals, 50, 2% 
mechanism, 50, 176 

Hydrocracking 
rare earth xeolites, 50, 252 
thiophene on MoQ-COO and MOO,, effect of 

carriers, 47, 358 

Hydrodesulfurization 
benxot.hiophene and dibenzothiophene hydro- 

genolysis over Fe&~Als03, SO, 35 

c!ntalysls 
containing molybdenum and cobalt, 49, 247 
stabilization of MO phase in CO~MO/AI~O:~ by 

co, 50, 447 
model compollnds, competitive, 46, 2%: 
thiophene over molyl,detl:l~:llrlmill:l, 47, :iOO 

IIgdrogen 
i~d~o~pl ion on 

nickel +ilica, 46, 1 
riil~heniiun, 50, 279 

chemisorpt ion on 
molecular sieve supported platinum, 48, 1X7 
Ni, snlfur poisoning, 46, 340 

effect, on ammonia decomposition on alumina- 
suppnrted nirkel in presence of water, 48, 322 

and ethylene on Pt, 50, 1 
in hydrocarbon synt,hesis, 50, 176 
interaction with deuterillm over boron phosphate, 

49, 356 
intramolecular shift, olefin isomerization, 49, 363 
migration, olefin isomerization, 49, 363 
molecularity, conservation, 48, 229 
on palladium, enthalpy of adsorption, 48, 374; 

49, 122 
promot,ional effect, on rare earth xeolites, 50, 2.52 
react,ion wit,h NO on Ru, ir spectra, 49, 345 
spillover 

reduction of Ag,S films, 50, 268 
silica gel surface reduction, 46, 320 

weak chemisnrption on palladium, 48, 374 ; 49, 122 

para-Hydrogen 

field effect, 50, 15 
Hydrogen-alkene 

titration, platinum surface area measrirement, 47, 

359 
Hydrogenation 

acetone, liquid phase catalytic, kinetics, 46, IL56 
alkadienes over palladium, 47, 364 
benzene 
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on Ilic*kchl silic~ti, nl(‘(.ll:ulisI11, 46, I:% 
on nickel -sili(n:t, rate equal ions, 46, 13 
on nickel -silica, reactive hydrogen, 46, I 
on nickel-tirl-silica, 50, 419 
rrlthenium zenlite catalysts, 49, 97 

carbon monoxide 
and carbon dioxide over rhodirlm, kinet.ics, 46, 

167 
on Ni, Ku, and Pt : kinetic isotope effect, 49, 383 
over Ilu/Al&, 48, 111 

carbon surface, palladium catalyst, 50, 43 
cyclopropane 

methylcycloprnpane, and propylene nver Pt, 
SO?, 50, 494 

pulse poisoning technique 46, 160 
enantioselective, catalysts : c,har:tctel,izatiorr, 50, 

353 
ethylene 

on MO% 48 ‘L20 b?, , * 
over nickel-palladirm~ alloy films, 46, 204 
on palladiIun~tirl~silira, 50, 419 
on Pi., 50, 1 

I-hexene calalyzed by IluII(BH,) (PPh;l):l, 48, 
::40 

low-temperature, ei hylene on rare cart h oxides, 
49, 207 

N, S, 0 compolmds : competitive, 46, 243 
olefins over palladium tetrachloride, molecular 

orbital strldy of reaction pathway, 48, ,O 
sites on COO-MOO:,, 49, :120 

Hydrogen cyanide 
adsorption, reactivity and structure on Pt (1 lo), 

46, 148 

Hydrogen-deuterium 
exchange, sat.luated hydrocarbons on chrnmia, 47, 

371 

Hydrogenodeuternlysis 
gemdiethylcyclnpropane on Pt, Pd, and Ir, 50, 143 
gemdimethylcyclopropane on Pt, 50, 156 

Hydrogenolysis 
aliphatic hydrocarbons on platinum/alumina, 50, 

57 
benzot,hiophene and dibenzothinphene over pre- 

reduced Fe0~ALO~, 50, 35 
carbon-carbon bond, over platinum/alumina, 50, 

87 
cyclnhexane and methylcyclnpentane over nickelL 

alumina, 49, 275 
cyclopropane 

on metals, mechanism, 50, 124 
rate-determining step, 50, 143, 156 

sites on COO-Mo03, 49, 520 
thiophene 

over AlT03-promoted iron, kinetics, 47, 2713 

kinetics 47 ‘i1G 
over mdlybbkna-alumina, 47, :2OO 

Hydrogen-oxygen 
tltratlon 



nr~~l~v~r~l:~r~ sicvc s~~ppor~~~l pl:11 inllm, 48. I:Z 
plal inum srirfac*e ;ti’e:l me:~siiren~e~~ I, 47, :iS!) 
rhodium -almnina, 50, 107 

Hydrogen sulfide 
oxidation on polynapht hoq~lirlc~rlc, mcc%:mism, 46, 

1:3“ 
I Jydroxyl groi~ps 

,SlllfilCC?, de(cri~~ittitlioll, 50, I::(i 

Indole 
hydrogenation over Co%, 46, 243 

Infrared spect,ra 
acetone adsorbed on Ni and Co, 46, RI 
adsorbed reaction int,ermediate, 49, V2 
adsorption of NH:, and NO? during rr:u+ion on 

v20i, 50, 441 
Jsi-doped Fe(III)-molybdate, 47, 122 
carbon dioxide on alumina, 47, 4:; I 
C:LI~NIII monoxide :~ds~~rpi ion on uickrlLsilira, 46, 

25 

elhylene sorption OII reacnl ive <ilic*a, 48, 10-l 
interaction of CO:, <Xl, and NiO, 49, ‘ZLI, 
isocyanale species on I!u/Al,O,, fr)rmation, 49, 240 
Z-met hyloxirane oxida ion on ZrrO, 49, :i 
nitric oxide 

adsorption on silica-slIpported Itr~, 47, :K:B 
and carbon monoxide adsorption on I<~I, 49, X92 

olefins, hydroboration with diborane on r-AlrO:<, 
49, 141 

reartion het.ween NO and CO and NO and Hz on 
I<Ll 49, Y4>5 

sorbed klkenes, 50, 373 
I  

supported iridirml rlrlster c*arbonyl complex, 50, 
1% 

Iodide 
oxidation to iodine on boron phosphate, 46, 151 

Iodine 
from iodide oxidation on boron phosphaie, 46, 1.5 I 

Ion 

distribution, aluminum : in zeolites, 49, I19 
exchange, silica protons with cupric ions, 50, 400 

Ion exchange resins 

catalysis : alcohol addition to olefins, cnrbonirlm 
ion mechanism, 46, 40 

Iridirun 
ratalysts, esr, 46, 420 
cluster carbonyl complex, ir specl ra, 50, IM 
gemdiethylc~cloprop;~ne h?drclger,r,delltel,oI~sis, 

50, 143 
Ir(ll1) surface, CO oxidation, 48, 209 
single crystal surfaces 

cpclohexane dehydrogenation over, 46, 250 
n-hcptane dehydro~yrlixal ion over, 46, 2.X) 

IlYm 

a-Fe(100) clean surface, chemical bonding on, 47, 
214 

1”(*,( ):, SIo( ):< sysl cm, I3i doped : chararteriz;tl icul 
and activity, 47, 12X 

foil, methane synthesis front J<Y/CO mixl,uer, 50, 
244 

impurit.ies in X and Y zeoliles, alcohol dehydro- 
geriation, 50, 109 

pentacarbonyl, amine carbonylation lo form- 
amides, 48, 43X 

preredllred Fe#:S-AlrO:S 
benzothiophene hydrogenolysis, 50, 35 
dibenzo( hiophene hycii,clgerlolvsis, 50, :E 

srlrf:wc~s 

Fc(IO0) and Fe(l 11) : inter:tc*ticIn wilh nilrcqerl, 
49, IS 

s;lirfare compleses 
formation on PC /Al,O,, 46, 207 
on 1111/Ald):~, formation, 49, 240 

Isomerization 
n-blttane with AICl:,~s~dfonic~ acid resin um~- 

plexes, 46, 206 
hiitenes 

by adsorbed srllfrlr dioxide over ZnX xeolitp, 
50 “79 , I) , 

on lanthanum oxide, 49, 285 
quantum chemical strldy, 47, 55 

n-brltene over flilorinated v-allunina, kinetic 
model, 48, 21 

I-buiene 
c,n alumina 46 3% , * 
over WOB-dased catalysts, 49, :M5 

:Grarene ovey MgO and CaO, 48, 30” 
cis-lrans, oletins 

over manganese dioxide, 48, 333 
over sulfrlr dioxide adsorbed on solids, 46, 7 1 

ryclopropanes on W and .4r1, 50, 124 
dellteraied blltenes over alrm~ina, 48, 16(i 
olefinr, qr1ar11 \un dlenricd st Itdy, 49, :S(i:: 

Isoprop,vl :~lcohl,l 
dehydration 

over acidir metal oxides, 50, 291 
over X and Y zeolites, 50, SS 

dehydrc)genaticm 
over acidic metal oxides, 50, ‘L!)I 
OII manganese dioxide, 46, 125 
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Isopropylat ion 
t~)liierre over cnlcined iron sulfates, 47, 10 

Iaot~ope 
effect 

cyclopropane hydrogenodeuterolysis, 50, 143, 
156 

kinetic: W and ‘*C, CO oxidation over NiO, 49,1 
kinetic : Hz-& hydrogenation of CO on Ni, Itu, 

and Pt,, 49, 383 
labeling, react,ion of NO with ‘“NH, over Cr&- 

AlgO, and CrrOl, 48, 201 
tracing, transient,, 50, 429 

K 

Krtone 
formation from mrthylbutanols, 50, 237 

L 

I,abyrint h fact or 
variat,icm of, 46, 214 

T,angmllir 
bimolecular react.inns, kinetics, 46, 365 

I,angm~ur-Hinshelwond 
kinetics, parallel and series fouling, 48, 177 
mechanism, reduct,ion of NO, by NH3 on VZO, 

50, 441 
Lanthanum 

Y catalyst,, cumene cracking, 47, 11 
Lant,hanum-hydrogen 

exchanged ultra&able Y zeolites, forma&m and 
struct,ural characterization, 46, 100 

Lantjhannm oxide 
n-blitene isnmerizat,ion, catalyt,ic sit,es, 49, 255 
carbon dioxide adsnrpt,inn, ir spectra, 48, 417 
cat,alyt,ic 

preparat.ion and charact,erizat,ion, 46, 402 
srlrfare area and pore strl~cture, 46, 402 

Lanthanum t,rihydroxide 
carbon dioxide adsorpt.inn, ir spectra, 48, 417 
infrared spectra, 46, 402 
thermal dehydration, 46, 402 

Lewis sites 
activity in cumene cracking, 47, 11 

Low energy electron diffract,ion 
dicarbon fragments on Ni(llO), 48, 422 

M 

Magnesia, see Magnesium oxide 
Magnesium oxide 

3-carene isomerization over, 48, 302 
methanol t,hermal decomposit,ion on, 47, 260 
support for ruthenium, surface complex format ion, 

48, 258 
Magnetic field 

para-hydrogen conversion, effects, 50, 15 

Iihgnet izat ion 
meastlremen 1 s 

benzene hydrogenation on nickel-silica, 46, 1 
chemisorption and, 48, 445, 447 
hydrogen, benzene, cyclohexene and cyclo- 

hexane adsorption on nickel-silica, 46, 1 
saturation, carbon monoxide adsorption on nickel- 

silica, 46, 25 
Magnetization-volume isotherms 

benzene, cyclohexene and cyclohexane on Ni/Si02, 
46, 1 

Maleic anhydride 
from butadiene and butene oxidation, 49, 313 

Manganese dioxide 
active sites, isnprnpanol dehydrogenation, 46, 125 
olefin cis-trans isomerizat ion, 48, 333 
polysnlfone formation, 48, 333 

Mass spectrometry 
rnrbon monoxide nxidat,ion on Ir (1 11) surface, 48, 

269 
me,asurement of methanation activit.y over Co and 

Ni foils, 50, 244 
Mass t,ransport. 

intraparticle, effect, on catalyt.ic selectivity, 50, 205 
Mathematical model 

porous medium : effect of surface diffusion on 
select,ivity, multiple solutions, 50, 205 

Metal oxides 
formic acid decomposit,ion, SO, 291 
sulfur dioxide adsorption : cat.alysis of olefin 

cis-truns isomerixation, 46, 71 
support,ed catalysts, effect, of high temperat,ure, 

46, 388 
Metals 

from carbnnyl, dispersed on oxides, 46, 434 
cat,alyst,s, supported 

mechanisms of aging, 48, 73 
parWe growth mechanisms : coalescence and 

single at,om migration, 46, 238 
sintering mechanism, discrimination bet.ween 

models, 46, 234 
specific activities and areas by pulse poisoning 

t,echnique, 46, 160 
clusters, electron microscopy, 50, 115 
cyclnpropane hydrngendysis, 50, 124, 143, 156 
Group VIII, silica support : hydrocarbon synthesis 

from CO and Hz, 50, 228 
interdiffusion, Pt/Ag, 50, 268 
surface area, by pulse techniqlle, 48, 137 

Metal sulfide 
catalyt.ic act,ivity, 49, 379 

Metathesis 
WO,/SiO, catalyst, reduction and activity, 46, 414 

Methanation 
carbon monoxide 
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and rarbon diosidr over crrillm compolln(ls, 
(SobaIt, and nickel, 47, 1 

on Ru/AlzO+ 48, 111 
hydrogen and carbon monoxide over tungsten, 50, 

301 
kinetic isot,ope effect, 49, 383 
mischmet,al-nickel catalysts, 46, 417 
over polycrystalline rhodium, 46, 167 
on ruthenium, 50, 279 
over silica-supported Group VIII metals, 50, 228 

Methane 
adsorption on MO, 47, 178 
production from 

formaldehyde on t,ungsten, 48, 395 
synthesis gas, 48, 111 

synthesis, from Hz/CO mixtures over Ni, Co, and 
Fe foils, 50, 244 

Met,hanol 
addit,ion to isobutene, kinetics, 46, 49 
carbonylation over pentachlorobenzenethiol-pro- 

moted Rh(1) complex, 47, 269 
conversion to hydrocarbons river xeolites, 47, 249 
decomposition on TiO,, alkyl-titaninm species 

formation, 49, 265 
fuel cells, platinum-tin cat,alysts, 46, 289 
partial oxidation over iron molybdate, 50, 24 
t,hermal decomposition on magnesia, 47, 260 

Methylacetylene 
adsorption on Mo, 47, 166 

Met,hylbutanols 
photo-oxidation, 50, 237 

Methylcyclohexane 
dehydrogenation nver Pt on r-alumina, 46, 190 

Methylcyclopent,ane 
ring opening over nickel~alumina, 49, 278 

Methyl fnrmate 
thermal desnrpt,inn from W(lOO), 48, 895 

2-Methyloxirane 
oxidation on ZnO, 49, S 

%Met,hylpent.ane 
platinum black deactivation, 46, 65 

2-Methylpentane-2,4-din1 
osmium tetroxide-catalyzed oxidation with hexa- 

cyanoferrate(III), 49, 135 

Methylpropane 
hydrogenation nver Pt/Si&, 50, 494 

hlicrocalorimet,ry 
distribution of active sites at catalyst surface, 48, 

408 

Microreactor 
differential plug-flow, benzene hydrogenation over 

AlzOa-promoted iron, 47, 273 

Mischmetal 
-nickel alloys, methanation catalysts, 46, 417 

Model 
kinetic, beneo[a]pyrene oxidation over vanadium 

pentoxideemolybdenum oxide, 50, 258 

nl:LI henutt i(‘al, porous medium : efl’ect of surfarc 
diffusion on select ivitp, multiple soluticn~s, 
50, 205 

Molecular orbital 
calculation : CNDO/S, adsorption, 49, 294 
study: reaction pat,hway, olefin hydrogenation 

over palladium tetrachloride, 48, S 
Molecular sieve 

fluid particulates: nucleation, crystallization and 
pseudomorphism, 48, 129 

support for platinum 
carbon monoxide chemisnrption, 48, 150 
hydrogen and oxygen chemisorption, 48, 137 

13X, halngenated alkane reactions on, 50, 390 
Mnlybdates 

activity in catalytic oxidation, 49, 150 
Molybdena 

catalyst, promoted by CrzO:l: methanol oxidation, 
48, 41s 

dispersion on srllfided Co+>lO-Al?O,, 50, 190 
reduced, altunina srlpport : specific sluface area, 

47, 100 
supported catalysts 

structure, Raman spectra, 50, l(32 
snlfided, used, and regenerated : structure, 

Raman spectra, 50, 385 
Molybdena-alumina 

sulfided states, effect on cat,alyst activity, 47, 300 
thiophene 

hydrodesulf\lrination, 47, 300 
hydrogenolysis, kinet its, 47, :<I 6 

Molybdenum 
Co-Mo/Al&, stabilization of MO phase, 50, 447 
COO-MoO~/y-AL03, effert of sulfidation, 49, 247 
heats of adsorption 

cyclnpropane, 47, 159 
hydrocarbons, 47, 166, 178 

MOOS-COO and Moon, effect, of carriers on 
thiophene hydrocracking, 47, 3.58 

MoOa/SiOr and MoOa/y-Al& S2- species on 
surface, 47, 190 

hIoO3.SiO? system, propylene oxidation, 50, 3T1 
Molybdenum disulfide 

ethylene hydrogenation on, 48, z’L9 
state in sulfided molybdena alumina catalyst, 50, 

190 
Molybdenum oxide 

silica gel support, ethane oxidative dehydrogena- 
tion by nitrorls oxide, 50, 306 

Molybdenum sulfide, see Molybdenum disulfide 
Molybdenum t.rioxide 

activity in catalytic oxidation, 49, 150 
Miissbauer spectra 

automotive emission control catalysts, 46, 5X 
Bi-doped Fe(III)-molybdat,e, 47, 122 

N 

Neutron diffraction 
powder data, decationated Y type zeolites, 49, 112 
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N ic*kc*l 
:tclivily as met~hanalioll cat:dybl, 50, ::()I 
alumina support : ammonia decnmposit ion in 

presence of water, kinetics, 48, 312, X2TT 
carbon formation on, mechanism, 48, 155 
carbon monoxide 

wilh :u~lnloni:~ over Cr?O:, and <JrzOa .~I,():,, 48, 
I!)$ 20 L 

with ammonia over transition metal ion ex- 
changed Y zeolites, 48, 1 

in exhaust, 49, 4“ 
adsorption, 47, 250 ; 48, 243 by hydrogen on Pt, 50, (i4 
and carbon dioxide methanation over, 47, 1 on Ru/Al,O,, 49, 240 
hydrogenation, kinetic isotope effect, 49, 383 on V,Oi, by NH,, 50, 441 

cluster Nitrogen 
acetylene adsorption, 49, 294 
ethylene adsorption, 49, 294 

electrochemical oxidation of D-(+)-tartaric acid, 
50, 35J 

foil, methane synthesis from Hz/CO mixtures, 50, 
244 

compo\mds, hydrogenation, 46, ‘LX3 
encapsulated in 3A xeolite, tempera1 tire-pro- 

grammed desorption, 50, 319 
int,eraction with iron surfaces, 49, 18; 50, 519 

Nitrogen oxides 

ions : adsorbed on alumina, oxidat,ion, 47, 79 
-tuischmet:d alloys, methanstion catalysts, 46, 417 
Ni (I IO), diutrbon fragments on, 48, 42’2 
Ni(ll) ioIls in A, S, and Y zeolites, oxygen ligand 

symmetries, 47, 147 
powder : hydrogen, oxygen and carbon monoxide 

chemisorpi ion cm Ni, srdfnr poisoning, 46, 340 
propane reaction over, 47, 23 
I::tney, acetone hvdrc~genal ion over, 46, :LS(i 
silica SII~J~CW~, welone adsorption, 46, !)I 
scll)~~rl)ftrttlll:tgnel ic catalyst, 46, I 

Nickel rthm~ina 

reduction, automotive emission control ~11 alysis, 
46, 5S 

Nitrorls oxide 
dissociation over nonstoichi0nletI.i~ GO, 46, 4X 
ethane oxidative dehydrogenation over tnolyb- 

denlun oxide on silicaa gel, 50, :<O(i 
2-methyloxirane oxidation on ZIIO by, 49, S 
reaction with carbon monoxide on dop~~l VrO,, 

50 220 
Noble metals 

c~ycMex:me hydrogenolysis, 49, 27s 
lnetl~~~lcyc~lopentane hydrogenolysis, 49, 278 

Nickel cwlm~yl 

(#:&on monoxide oxidation on, 46, Xi0 
NItclear magnetic resonance 

Briinsted acidity of zeolites, 49, 123 
‘1-T shift, benzene complexes wiih Co?+ on Aerosil, 

48, :3:5 

:&orpi ion and thermal decomposition on oxides, 
~t.rtlyst preparation, 46, 434 

Nickel -copper 
:dloys, carbon monoxide adsorption-desorptiotl 

47, 92 
Nickel oxide 

measllrement, Brijnsted acid sites on ahrnlinrlm 
oxide, 46, 279 

method, heats of physical adsorption me:lstlre- 
ment, 46, 275 

wide line, transition al~unina, 46, 279 
Nrlcleat ion 

carbnn dioxide adsorpt)ion, 49, 225 
carbon monoxide, oxidation, 49, 225 

Nickel~palladium 
alloy films, ethylene hydrogenation, 46, 204 

NickelLsilicn 

fhlid faujasite partimlates, 48, 129 
Nllcleophilic addition 

alcohols to olefins, 46, 49 

0 

O-compounds 
carbon monoxide adsorption, ir spectra and sat ura- 

t ion magnetizat,ion, 46, 25 
gas phase benzene hydrogenation, 46, I, 13 

Nickel-t in-silica 

conversion to hydrocarbons over zeolites, 47, 249 
Olefins 

dchydrogenation and hydrogenation activity, 50, 
419 

Nil ric oxide 
ndsorpt ion on 

from alcohols over X and Y xeolites, 50, 98 
cu-ci: oxidation and oxidative scissions on 

VQ-MoOn, 49, 164 

1tr1, ir spectra, 49, 3:;2 
silica-stlpporled liu, 47, 33X 
silica-slIpported Illi-Pt bimetallic clusters, 48, 

202 

formation from methylbutanols, 50, 237 
hydrobnration with diborane on y-Al,Or, 49, 141 
hydrogenation over palladillm tet rachloride, III+ 

lecrdar orbital strtdy of reaction pat hwny, 
48, 8 

ion exrhange resin catalyzed addition of alcohols, 
46, 49 

dissociation, 50, B4 
oxidation OII rare earth oxides, 49, 236 
reactions with CO and Hz on Itu, ir spectra, 49, 345 

isomerization, quantum chemical study, 47, 55; 
49, 363 

cis-lrans isomerixation over 



manganese dioxide, 48, 333 
sulfur dioxide adsorbed on solids, 46, 71 

oxyhydrative s&ion over VtOb-MOO,, mecha- 
nism, 50, 364 

surface chemistry, on a-Fe (10(J), 47, 2 14 
t t~imet~ixation, mechanism, 47, 197 

Orbital 
in teracl ion, bond formation by adsorptiott, 49, 294 
symmetry conservation, bond enet’gy bond order 

met hod, 50, 3x2, 384 
Osmium 

(*lust etw, silica (*artier., 50, 1 I5 

Osmiutn-copper 
c~lusters, silica c#atGer, 50, 11.5 

Osmium oxide 
diol oxidation by iron complexes, 49, 135 

Osmium tetzoxide 
diol oxidation by iron complexes, 49, 1~6 

Oxidation 
ammonia over Pt-lib, 48, 217 
benaaldehyde by PdO, (PPha)L, kinetics, 48, I“7 

benxo[a]pyrene over vanadittm pentoxide-molyb- 
denum oxide, kinetics, 50, 2% 

btitadiene over W&-based catalysts, 49, :;I:3 
1-butene over 

Fe(III)-molybdate, 47, 122 
W&-based catalysts, 49, 3 13 

carbon monoxide 
over chromia, 47, 69 
over cobalt oxide 47 3~5 
over hopcalite ca;alyk;,‘.!iO, 429 
on Ir(111) surface, 48, 269 
over NaCuX xeolites, 48, 60 
over Pd, IIV photoenhancement, 46, 253 

catalytic 
carbon monoxide over nickel oxide, kinetic 

isotope efects, 49, 1 
~ttbott monoxide on stepped Pt (11 l), 46, 37 
hgdlogen sulfide on polynaphthoquinone, tnech- 

:mism 46 1s’L . , I’ 
cyc*lohexene over polymer-anchored vanadgl 

ca(alysts, 48, 2% 
dials 1,~ 

ferticyattide in alkaline media, kinetics, 49, 1% 
iron complexes, kinetics and mechanism, 49, 135 

elect,rochemical, n-(+)-(ar(atic* arid on nickel, 50, 
353 

ethylene over silver, support effects, 46, 8’2 

gas phase and electrochetnical : CO on P(, Pd and 
I<II 46 280 

hetero&ec:us liquid-phase : cyclohexene, cumene, 
and let ralitt, mechanism, 49, 109 

iodide 1.0 iodine on bolon phosphate, 46, 151 

2-mc~.hyloxil:me on SC), 49, 8 

tlil.ric oxide on rare ear(h oxides, 49, Z;(i 
c)lefitts 
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CL-C+ over V,Oj~h’IoO,, 49, 164 
mechanism, 49, 150 

palladium particles, 47, 393 
partial, tnethanol over iron tttolybdale, 50, 24 
phenol over CuO, 49, 244, 245 
propylene over MoOo .Si&, mechanism, 50, S-U 
resc1 ions, monitored by exoelectron emission, 47, 

2 10 
sulfur dioxide over Pt/Al~0:~, diltlettt gas efl’ec.1, 

49 “76 > 0 
Oxidation catalysts 

for autotnotive emission con1 rol, 46, 3XX 

Oxidative coupling 
copper-catttl~zed, 2,B-di~netltyl~~phett~~l, 49, 

254 

Oxides 
active, nickel, 47, 79 
~III()z .=, active sites, 46, 125 
supported cat,alysts, etiec0 III’ high iemperatut~e, 

46, SSX 
stirface 

format ion, 48, 269 
surface fixed phenant hrene cation, esr, 47, 2~4 

Oxygen 
adsorbed spec*ies, silica-supported silver, epr, 47, 

:199 
adsorption, effect of percentage Pt exposed, 50, 

464 
atrm~s, Or and O:% type: plotott localiaatiott in 

decationated Y type aeolites, 49, 1 I2 
chemisorption on 

molecular sieve suppot,ted platinum, 48, 1:37 
Ni, sulf\v poisoning, 46, 340 

compouttds, hydlogenation, 46, 243 
desorption from Ag filaments, 46, 109 
excess, on manganese dioxide, 46, 125 
exchange bet ween carbon dioxide and alutttitta, 

48, 120 
inleractiott with cobalt, 49, 216 
ligands of Ni(I1) and Co(II) ions in A, S, and Y 

zeolites, symtnet ties, 47, 147 
from molybdate lattice: calalyiic activity, 49, 150 
reactive 

on alumina, 48, 120 
in NaCuX xeolites, 48, 60 

role in reaction between NO, and NH, on V,Oi, 
50, 441 

superoxide ion, 01- 
on r-Al203, stabilization, 50, 545 
characterization, electron paramagtietic: res- 

onance, 50, 545 

Oxyhydrittive scission 
olefins 

C&C:,, reaction scheme, 49, 104 
over V?O:, -hloO:S, n~e~hanism, 50, ii(i-2 

ozolle 

tlivkel ior+ oxidation, 47, 79 
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P 

Palladium 
on activated carbon, hydrogen desorption, 48, 

374; 49, 122 
alumina support, vinylcyclohexene dehydrogena- 

tion, 50, 172 
carbon monoxide 

gas phase and electrochemical oxidation on, 
comparison, 46, 230 

oxidation, uv photoenhancement, 46, 253 
carbon surface hydrogenation, 50, 43 
catalyst Al,Oa-Pt-Pd, tribophysical preparation, 

50, 541 
1,2-diene hydrogenation, 47, 364 
gemdiethylcyclopropane hydrogenodeuterolysis, 

50, 143 
and nickel, alumina support : ammonia decomposi- 

tion, 48, 312 
small Au-Pd particles on silica, preparation, 50, 

530 
small particles, oxidation, 47, 393 

Palladium-alumina 
propane-sulfur dioxide system, oxidat,ive de- 

hydrogenation, 46, 424 
Palladium/rhodium 

for emission cont,rol, 49, 42 
Palladium tetrachloride 

olefin hydrogenation, molecular orbital study of 
reaction pathway, 48, 8 

Palladium-tin-silica 
dehydrogenat,ion and hydrogenation activity, 50, 

419 
Paratlin 

isomerization and cracking with AlCla-sulfonic 
acid resin complexes, 46, 266 

photo-oxidation, 50, 237 
Particles 

catalytic, in graphite : controlled atmosphere elec- 
tron microscopy, 46, 120 

growth, supported metal catalysts, mechanism, 
46, 238 

size-activity tests, diffusion in catalysts : errors in 
nonuniform porous catalysts, 48, 249 

Particulates 
fluid faujasite : nucleation, crystallizat,ion and 

pseudomorphism, 48, 129 
Pent,acarbonyliron 

amine carbonylation to formamides, 48, 433 
Pentachlorobenzenethiol 

promoter for Rh(I) complex, methanol carbonyla- 
tion, 47, 269 

Pentadiene 
sorpt)ion by silica, 50, 373 

Perovskit,e 
cat,alysts, platinum in: nature and etfects, 48, 87 

Petrochemistry 

tribophysical preparation : Al&-Pt-Pd catalyst, 
50, 541 

PH 
behavior : formaldehyde condensation to carbo- 

hydrates, glucose cocatalyst, 48, 354 
Phenanthrene 

cat’ion, surface fixed: esr, 47, 284 
Phenols 

chromatographic analysis, 49, 244, 245 
hydrogenat’ion over CoMo, 46, 243 
oxidation over CuO, 49, 244, 245 

Photocatalysis 
heterogeneous, methylbutanol photo-oxidation, 

50, 237 
ultraviolet enhancement : carbon monoxide oxida- 

t’ion over Pd, 46, 253 
Photo-oxidation 

methylbutanols, 50, 237 
paraffins, 50, 237 

Platinum 
alumina support 

aliphatic hydrocarbons, hydrogenolysis, 50, 87 
poison resistance, improved, 48, 345 

carbon monoxide 
gas phase and electrochemical oxidation on, 

comparison, 46, 230 
hydrogenation, kinetic isotope effect,, 49, 383 

catalysts 
Al&-Pt-Pd, tribophysical preparation, 50, 541 
electron spin resonance, 46, 420 

cyclohexanol t’ransformations over, mechanisms, 
48, 442 

ethylene chemisorption and hydrogenation, 50, 1 
gemdiethylcyclopropane hydrogenodeuterolysia, 

50, 143 
gemdimethylcyclopropane hydrogenodeuterolysis, 

50, 156 
heat of adsorption of cyclopropane, 47, 159 
metallic surface area measurement, 47, 389 
molecular sieve support 

carbon monoxide chemisorption, 48, 150 
hydrogen and oxygen chemisorption, 48, 137 
surface area, 48, 137, 150 

nitric oxide adsorption, 50, 64 
in perovskite catalysts, nature and effects, 48, 87 
polycrystalline, nitric oxide reduct)ion by hydro- 

gen, 50, 64 
propane dehydrogenation, 50, 77 
Pt (1 lo), hydrogen cyanide adsorption, 46, 143 
reforming catalysts, modified alumina support, 

48, 404 
single crystal spheres, surface morphology, 49, 51 
stepped Pt (111) surfaces, CO oxidation, 46, 37 
sulfur 

poisoned, 47, 389 
segregation from bulk to surface of Pt (l(W), 47, 

144 
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valence state and interaction of Pt and (:e on 
y-AlaOa, 48, 209 

Platinum-alumina 
isocyanate surface complex formation on, 46, 297 
sulfur dioxide oxidation over, diluent gas effect, 

49, 376 
Plat,inum black 

deactivation, by 3-methylpentane, 46, 65 
Platinum-gold 

propane dehydrogenation, 50, 77 
Platinum-rhenium 

alumina support, heptane dehydrocyclization 
over, 46, 34X 

r-alumina support, rhenirlm reducibility, 46, 438 
Platinum-rhodium 

for emission control, 49, 12 
gauzes, ammonia oxidation over, 48, 217 

Platinum-silica 
effect, of percentage exposed on adsorbed 02, 50, 

464 
gel and platinum particles, characterization, 50, 

479 
hydrogenation reactions, activity and selectivity, 

50, 494 
Platinum-tin 

alumina support, heptane dehydroc,yclizatioIl 
over, 46, 348 

enhanced 
methanol electrooxidation, 46, 289 
oxygen adsorption, 46, 289 

fuel cell cat,alysts, 46, 289 
modified adsorption properties, 46, 289 

Poisoning 
catalyst. nonuniform distribution on supports, 46, 

s72 
catalytic reactions, kinetics, 47, 28 
nickel by H& 46, 340 

Pollutants 
automot,ive emission control cat,alysts, 46, 58 

Pollution 
air : isocyanate surface complex on ltu/Al?Os, 

formation, 49, 240 
Poly &6-dimethylphenylene oxide) 

C-O coupling, 49, 254 

Poly (isobutyl aluminum oxide) 
structure, 47, 197 

Polymerization 
alkenes, over reactive silica, 50, 373 
et,hylene ovel 

reactive silica, 48, 104 
soluble chromium-based catalyst, 47, 197 

Polymers 
superacid : paraffin isomerization and cracking 

with AIClp-sulfonic acid resin complexes, 46, 
266 

Polynaphthoquirlo~le 
reactivity, hydrogen sulfide oxidation, 46, 13’2 

Polynuclear aromat,ics 
hydrogenation over CoMo, 46, 243 

Polysulfone 
formation over manganese dioxide, 48, X33 

Porous catalysts 
diffusion and reaction in, 50, 1X4 

Porous structure 
model, 46, 214 

Precursor state 
for adsorption states, CO on Ni, 48, 24:s 

Prediction 
of activated complex: CO catalyt.ic oxidation over 

NiO, 49, 1 
Product distributions 

carbon monoxide and carbon dioxide hydrogena- 
tion over rhodium, 46, 167 

Propadiene, SW Allene 
Propane 

adsorpt,ion on MO, 47, 178 
decomposition over nickel, 47, 2y2 
dehydrogenation over 

c:hlomia~aluIllina-potassilull oxide, 47, 2Y9 
Pt-Au, 50, 77 

-sulfur dioxide system over Pd/AltO,, oxidat ive 
dehydrogenation, 46, 424 

2-Propanol 
decomposition on TiOz, 49, 174 

Propene 
from propane dehydrogenation over Pt,-Au, 50, 77 

Propionaldehyde 
oxidation on ZnO, 49, 8 

Propionic acid 
format,ion from n-pentenes over VQ-31003, 49, 

164 

Propylene 
adsorption on Rio, 47, 166 
hydrogenation over Pt/SiO,, 50, 494 
oxidation over Mo03.Si0,, mechanism, 50, 342 
from propane oxidative dehydrogenation over 

Pd/AltO:,, 46, 424 

Protons 
loc~alixation at 0, and 0, type oxygen atoms, 49, 

112 

Pseudomorphism 
fluid faujasite particulates, 48, 129 

Pulse 
poisoning technique : determination of specific ac- 

tivities and areas of supported metal cata- 
lyst.s, 46, 160 

technique 
comparison with flow technique, kinetics, 49, 83 
Fischer-Tropsch reaction, kinetics, 50, 8 

Pyridine 
adsorption on oxidized aluminum metal, 48, 287 
deuterated, on aluminum oxide surfaces, 46, 279 
2,6-disubstituted, as surface probes: ir speclra, 

48, 440 
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Pyridinium ion 
W chemical shifts, 48, 430 

Q 

Quant,um chemistry 
olefin isomerixation, 47, 55 ; 49, SW 

Quinoline 
hydrogenation over CoMo, 46, 243 

R 

Radioisotope 
14C, heptane dehydrocyclization over Pt,&Sn- and 

Pt-lte-Al,Or, 46, 348 
Iladiotracers 

coke formation in neolites, 49, 369 
Raman spectra 

supported molyhdena cat)alysts, 50, 162, 3STi 
Rare eart,h 

-nickel alloys, methanat,ion catalysts, 46, 417 
oxides 

and analogs, scandia and yttria: low-tempera- 
ture ethylene hydrogenation, mechanism, 49, 
207 

n-butene iaomerizat)ion, 49, 255 
catalyt,ic behavior, nitric oxide oxidation, 49, 

236 
type X sieve, n-hept,ane cracking over, 47, 62 

Rate constants 
flash desorption analysis, 48, 262 
nonuniform porous catalysts, 48, 249 

Rate equations 
benzene hydrogenation on nickel-silica, 46, I:$ 

Reaction 
Fischer-Tropsch, kinetics, 50, 8 
mechanism, NO, reduction by NH, on VzOj, 50, 

441 
modeling, validity, 48, 21 
pathway, molecular orbital study : olefin hydro- 

genation over palladium tetrachloride, 48, 8 
probabi1it.y 

CO wi1.h Ozld on st,epped Pt (I 1 I), 46, 37 
in porous catalysts, 50, 184 

lteactivit,y 
hydrogen chemisorbed on Pt, 50, 1 

Reactor 
diffusion, deactivation of reforming catalyst,, 

46, 190 
stirred microbalance, thiophene hydrogenolysis 

over molybdena-alumina, 47, 316 
Redox 

reactions, in NaCuX zeolit,es, 48, 60 
Reduction 

hexacyanofermte (111) by dials, kinetics, 49, 135 
nitric oxide 

by ammonia over CrzOa and Cr20s -AlyO,, 48, 
194, 201 

with ammonia over transition metal ion ex- 
changed Y xeolites, 48, 1 

by hydrogen on Pt, 50, 64 
silica gel surface, by hydrogen spillover, 46, 820 
silver sulfide films by hydrogen spillover, 50, 268 

Heflectance spect,roscopy 
ultraviolet : in situ, sulfided Co- and Mo-contain- 

ing catalysts, 49, 247 
visible, in situ, sulfided Co- and Mo-containing 

catalysts, 49, 247 
Reforming catalysts 

nature of platinum in, 46, 420 
Pt on r-alumina, deactivation during methyl- 

cyclohexane dehydrngenation, 46, 190 
Ilhenium 

r-alumina support,, rhenium reducibility, 46, 4YS 
Rhodium 

alumina support, n-heptane reaction in steam, 46, 
352 

for emission control, 49, 42 
pentachlorobenzenethiol-promoted llh (I) com- 

plex, methanol carbonylat.ion, 47, 269 
polycrystalline, carbon monoxide and carbon 

dioxide hydrogenat.ion, 46, 167 

I< hodium-alumina 
chemisorptions of CO, NO, and H, 50, 407 
dispersed and particulate phases, 50, 407 
sint,ering, 50, 407 
surface interactions, 50, 407 
temperature programmed reduction, 50, 407 

Ring closure 
heptane dehydrocyclixation, 46, 348 

Ring opening 
methylcyclopentane over nickel-alumina, 49, 27X 

Ruthenium 
aluminum support, 

ammonia decomposition, 48, 312 
carbon monoxide hydrogenation, ir spectra, 48, 

111 
isocyanat,e surface complex formation, 49, 240 

barium oxide support, automotive emission con- 
trol catalysts, 46, 58 

carbon monoxide 
gas phase and electrochemical oxidation on, 

comparison, 46, 230 
hydrogenation, kinet,ic isot.ope effect, 49, 3S3 

clusters, silica carrier, 50, 115 
hydrogen, carbon monoxide, and formaldehyde 

interact,ion with, 50, 279 
l<uH (BH,) (PPh,),, I-hexene hydrogenation, 48, 

340 
silica support, 

nitric oxide adsorption, 47, 333 
llil ric oxide and carbon monoxide adsorption, 

ir spect,ra, 49, 332 
rextinrrs bet ween NO and CO and NO and II 2, 

ir spectra, 49, 345 
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single crystalline, carbon monoxide decomposition, 
47,328 

stabilized catalysts, magnesium oxide support : 
surface complex formation, 48, 258 

Ruthenium-copper 
clusters, silica carrier, 50, 11.5 

Ruthenium dioxide 
automotive emission control catalysts, 46, 58 

ltuthenium-platinum 
bimetallic clusters, silica support : CO a11d NO 

adsorption, 48, 292 
Ruthenium zeolites 

benzene hydrogenation, 49, 97 
preparation and characterization, 49, 97 

S 

Scanning electron microscopy 
platinum catalysts, surface morphology, 49, 51 

Schee1it.e 
st.ructure, bismmith molybdate, 48, 449 

Scission 
oxyhydrative 

of Ca-Ch olefins, reaction scheme, 49, 164 
olefins over V&~-M• O,, merhanism, 50, Xl 

Segregation 
prediction of, alloy surfaces, 50, 200 
sulfur, chemisorpt,ion induced, 47, 144 

Selectivity 
breakdown, premature: alkadiene hydrogenatio11 

over palladium, 47, 364 
cat,alytic, effect, of surface diffusion, 50, 205 
shape, common zeolites, 47, 113 

Silica 

gel 
cation exchange of surface p~‘otons with cupric 

ions, 50, 400 
support for molybdenum oxide, ethane oxida- 

tive dehydrogenation by nitrous oxide, 50, 
306 

surface reduction by hydrogen spillover, 46, 320 
MoOs.SiOz syst,em, propylene oxidation, 50, 34’2 
reactive, ethylene sorption and polymerization, 

48, 104 
small Au-Pd particles on, preparation, 50, 530 
support, for sulfided Co- and ;\I()-containing 

catalysts, 49, 247 
-sr1pport.ed 

(:roup VIII metals : hydrocarbon synthesis 
from CO and Hz 50 228 

silver, adsorbed oxygen species, epr, 47, 599 

Silica-alun1ina 
ethylene a~dso1.~11ion, 46, 275 

Silver 
filaments 

polycrystalline, 02 desorption, 46, IO!) 
I hermally el ched, Oy desorption, 46, 109 

silica support, adsorbed oxygen species, epr, 47, 
399 

supported : ethylene oxidation, 46, 82 

Silver sulfide 
films, reduction by hydrogen spillover, 50, 26% 

Single atom migration 
metal particle growth Inechanism, 46, 2:38 

Sintering 

mechanism, supported metal catalysts 
coalescence and single atom migration, 46, 23X 
discrimination between models, 46, 234 

Site density 
criterion, use in determination of slow step, 47, tin 

Sodium bismuth molybdate 
structure, 48, 449 

,Solvenl 
effect, on aretone hydrogenation over Itaney 

nickel, 46, 356 
Sorption 

alkenes by reactive silica, 50, 573 
ethylene on reactive silica, 48, 104 
hydrogen 

mechanism, 50, 43 
reduction of AgyS films, 50, 268 
silica gel surface reduction, 46, :320 

Stabilization 
AMo phase in Co-Mo/A1208 by Co, 50, 447 
superoxide ion, 02-, on y-Al&, 50, 545 

Steam reforming 
catalysts, coking of, 48, 155 
over rhodium catalysts, 46, 3X2 

Stereoselectivity 

cyclohexenes, deuteration, 47, 134 
homoallylic hydrogen exchange, 47, I:34 

Sticking probability 
0, on stepped Pt (I I l), 46, 37 

Stoichiometry 
carbon monoxide chentisorption, 48, I50 
hydrogen 

and oxygen chemisorption, 48, 137 
oxygen and carbon monoxide che1nisorptio11 1111 

nickel, 46, 340 

-oxygen tritration, 48, 137 
Sr1bdivision 

of catalysts, ca11tion for non1inifo1ni pc11’011s 
catalysts, 48, 249 

Substrate 

and posii ional selectivity, toluene, 47, IO9 

Srlgais 
c~omplexes, spectroscopic st,udies, 50, 455 

fmu formaldehyde, 50, 455 

S1ilfidi~lio1~ 

effect on COO~~~ZIOO:~/~-AI~O:~ ~talysl, 49, 2.17 
S11lfonic acid resin 

rornplex with AICl,, 46, 266 
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Sulfur 
compounds, hydrogenation, 46, 243 
-poisoned Pt catalysts, 47, 389 
poisoning, unsupported nickel, 46, 340 
segregation, from bulk to surface of Pt,(luO) and 

Cu(lOO), 47, 144 
Yz- species on surface of MoOa/SiO, and Mo03/r- 

AltOa, 47, 190 
Sulfur dioxide 

adsorbed on solids, olefin cis-truns isomerixat,ion, 
46, 71 

anions, formation on alumina, 50, 181 
butene isomerization by, over ZnX zeolite, 50, 379 
oxidation over Pt,/AltOs, 49, 376 

Superacid 
polymers : paraffin isomerization and cracking 

with AlClr-sulfonic acid resin complexes, 46, 
266 

Surface 
acidity, modified alumina support. and platinum 

reforming catalysts, 48, 404 
alloy, prediction of segregat,ion, 50, 200 
area 

platinum, comparison of hydrogen-oxygen and 
hydrogen-alkene titrations, 47, 389 

specific : molybdena in reduced, support,ed 
catalysts, 47, 100 

chemistry : olefins, on a-Fe (loo), 47, 214 
composition, polycrystalline rhodium : CO and 

CO2 hydrogenation over, 46, 167 
interactions 

acetic acid on iron oxide, 50, 330 
in lth/AlzOa system, 50, 407 

morphology, platinum catalysts, 49, 51 
reactions: rate constants, flash desorption analysis, 

48, 262 
rearrangement, and catalyt,ic action : interference, 

46, 225 
segregation, Pt (100) and Cu(lOO), 47, 144 
species 

alkanes on MO, 47, 178 
alkenes and alkynes on MO, 47, 166 
cyclopropane on MO, 47, 159 

states: cationic, chromia, 47, 69 
Symmetry 

conversation rule, olefin isomerixation, 49, 363 
orbital, conservation: bond energy bond order 

met,hod, 50, 382, 384 
oxygen ligands of Ni (II) and Co (II) ions in A, X, 

and Y zeolites, 47, 147 
Synthesis gay 

methanation, 48, 111 
Synthetic fuels 

from CO and Hz over group VIII metals, 50, 2% 

T 
Tartaric acid 

electrochemical oxidation on nickel, 50, 353 

Temperature 
profiles, deactivating catalyst bed, 48, 98 
range: 25&500°C, CO oxidation over NiO, 49, 1 

Temperature-programmed desorption, see Desorp- 
tion, t,emperature programmed 

Tet,ralin 
het,erogeneous liquid-phase oxidation, mechanism, 

49, 109 
3,3’,5,5’-Tet,ramethyl-4,4’-diphenoquinone 

C-C coupling, 49, 254 
Thermal decomposition 

methanol adsorbed on magnesia, 47, 260 
nickel carbonyl on oxides, 46, 434 

Thermal desorption 
carbon monoxide from Ni-Cu alloys, 47, 92 
met,hyl formate from W (loo), 48, 395 

Thermal desorption mass spectrometry 
oxygen chemisorbed on thermally etched and 

polycrystalline silver filaments, 46, 109 
Thermogravimetry 

ruthenium zeolites, benzene hydrogenation, 49, 97 
Thin films 

reduct)ion of Ag$ films by hydrogen spillover, 50, 
268 

Thiophene 
desulfurizat)ion on COO-MoO3/Al203, kinetics, 

49, 320 
hydrocracking on MoOtpCoO and MoOa, effect of 

carriers, 47, 358 
hydrodesulfurieation over molybdena-alumina, 

47, 300 
hydrogenolysis 

kinetics, 47, 316 
over molybdena-alumina, 47, 300 

Tin 
zero-valent,, Pt-Yn electrodes, 46, 289 

Titanium dioxide 
alcohol dehydration, mechanism, 49, 189 
aliphatic alcohol interaction with, 49, 174, 189, 265 
decomposition of ethanol, 2-propanol, and tert- 

butanol, 49, 174 
methanol decomposition, alkyl-titanium species 

formation, 49, 265 

Toluene 
isopropylation over calcined iron sulfates, 47, 109 
relative rate to benzene, 47, 109 

Tracecr 
14C, heptane dehydrocyclixation over Pt-Sn- and 

Pt-lte-Al,OI, 46, 348 
ISO and 13C02, in CO oxidation over hopcalite 

catalyst,, 50, 429 

Transient method 
met.hanol part ial oxidation over iron molybdate, 

SO, 24 
Transient operating conditions 

Fischer-Tropsch synthesis of paraffins, 50, 8 

Transit.ion metal oxides 
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supported catalysts, effect, of high temperature, 4-Vinylcyclohexene-1 
46, 388 oxidative dehydrogenation on Pd, 50, 172 

Tribophysics Volcano plots 
process for preparation of Al&-Pt-Pd catalyst, and cyclohexane dehydrogenation, 50, 549 

50, 541 Voltammetry 
Trimerization cyclic, PtGSn electrodes, 46, 289 

ethylene over soluble chromium-based catalyst, 
47, 197 

Tungst,en W 
act,ivity as methanation catalyst, 50, 301 
W (loo), methyl formate thermal desorption, 48, 

395 
WO3-P&s 

acidity, 49, 305 
oxidation activity, 49, 313 

WOa-P&-X,0, 
acidity, 49, 305 
oxidation activity, 49, 313 

Tungsten carbide 
surface structure, relation to electrocatalytic a(‘- 

tivity, 48, 42 
Tungsten t rioxide 

silica support,, metathesis catalyst, 46, 414 
Tunneling spectroscopy 

pyridine adsorbed on oxidized aluminum metal, 
48, 237 

U 

Ultrahigh vacuum 
thin-film techniques, 50, 268 

Ultraviolet 
radiation : photoenhancement of carbon monoxide 

oxidation over Pd, 46, 253 
Ultjraviolet photoelectron spectroscopy 

cobalt interaction with oxygen, water vapor, and 
CO, 49, 216 

Uranium trioxide 
alumina support: reduction by ethylbenzene, 

kinetics, 48, 386 
catalysts : reduction by ethylbenzene, kinetics, 48, 

386 

V 

Vanadium pentoxide 
alkali metal sulfate addit)ives, carbon monoxide 

react,ion with nitrous oxide, 50, 220 
alumina support, toluene ammoxidation, 49, 83, 02 
reduction of NO, by NH3, 50, 441 

Vanadium pentoxide-molybdenum trioxide 
benzo[a]pyrene oxidation, 50, 258 
olefin (C&C,) oxidation over, 49, 164 
olefin oxidat.ion, 50, 364 

Vanadyl 
catalysts, polymer-anchored : ryclohexene oxids- 

lion, 48, 248 

Water 
adsorbed on oxides, 50, 186 
vapor 

ammonia decomposition over nickel, kinetics, 
48, 322 

ammonia decomposition over nickel, ruthen- 
ium and palladium, 48, 312 

interaction with cobalt, 49, 216 

X 

X-Ray diffraction 
gel and platinum particles, characterization, 50, 

479 
X-Ray photoelect.ron spectroscopy 

chromia-silica catalysts, 47, 292 
cobalt int,eraction with oxygen, water vapor, and 

CO, 49, 216 
Co-Mo/AlzOa system, 50, 447 
nickel-tin, 50, 419 
nitric oxide, 50, 64 
NO2 and NH3 adsorbed on V,OS, 50, 441 
palladium-tin, 50, 419 
platinum and germanium on ~-Al203, 48, 209 
platinum-rhodium gauzes, ammonia oxidat,ion 

over, 48, 217 

Zeolites 
3A: nitrogen, Ar, and CO2 encapsulated in, tem- 

perature-programmed desorption, 50, 319 
alkali cation X and Y, isopropanol dehydration, 

50, 98 
aluminum ion distributions, 49, 115 
Briinsted acidity, NMR st,udies, 49, 123 
characterization for benzene hydrogenat,ion, 49, 97 
coking and aging rates, 47, 113 
ethylene oxide addition to butanol, 49, 201 
fluid particulates : nucleation, crystallization and 

pseudomorphism, 48, 129 
lanthanum X and Y, isopropanol dehydrogena- 

tion, 50, 109 
morder1it.e and Y 

raking and aging rsies, 49, 369 
paraffin cracking and nromat~ics alkylation, 49, 

369 



578 CUMIJLATIVE SUBJECT INDEX 

NaCuX, reactive oxygen in, 48, 60 
NaX, sulfur dioxide adsorption : cat.alysis of 

olefin cis-Pans isomerization, 46, 7 1 
NaY and H, Na-Y : decationat,ed, proton localisa- 

l.ion, 49, 112 
rare earth, hydrocracking, 50, 25“ 
rut,henium 

benzene hydrogenation, 49, 97 
preparation and characterization, 49, 97 

shape select,ive 
cracking, aromatics alkylation, 47, 113 
met,hanol conversion to hydrocarbons, 47, 249 

synthetic A, X, and Y: symmetries of oxygen 
ligands of Ni(I1) and Co(H) ions, 47, 147 

ultra&able Y, ion exchange, 46, 100 

Y: cation exchanged, reduction of NO with NH:,, 
48, 1 

ZnX, butene isomerixation by sulfur dioxide over, 
50, 379 

Zinc oxides 
butene isomerization, 47, 48 
Smethyloxirane oxidation, ir spectra, 49, 8 
nitrous oxide dissociation over, 46, 426 
pure and doped, excess electron concentration, 47, 

48 
Zircnnia 

support for metal oxide catalysts, 46, 385 
Zirconium 

cocatalyst, cobalt-catalyzed autoxidation of alkyl- 
aromatics, 46, 305 
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1002, Section 4369, Title 89, Vnited States Code; of 
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