CONTENTS VOLUME I

OPENING REMARKS

V. Haensel, Chairman of the Organizing Committee . . . . . . . . . XX
G. A. Mills, President of The Catalysis Society . . . . . . . . . XX
G. K. Boreskov, President of the International

Congress on Catalysis . . . R EERE R >
P. H. Emmett, Honorary Chalrman of the Flfth Inter—

national Congress on Catalysis . . . « . . .« .« « « « « o o . . XX

INVITED LECTURES
A. Hydrogenation and Related Reactions over Metal

Oxides — R. J« KOKES s &« & s s & o & & o & % % % & & & & & 1
B. Coordination and Chemisorption: a New Kind of

Photochemical Excitation? — R. Ugo « « & « & « o o o o o o o 19
C. Refined Deuterium Tracer Methods in the Mecha-

nistic Studies of Heterogeneous Catalysis - K. Hirota . . . . 37
D. The Use of Heat-Flow Microcalorimetry in Heterogeneous

Catalysis Research - ?. C. Gravelle . . . Wow s B 65
E. Surface Reactions and Field Induced Surface Reactions

Investigated by Field Ion Mass Spectrometry — J. Block . . . . 91
F. Kinetics of Heterogeneous Catalysis - M. I. Temkin . . . . . . 113

SUBMITTED PAPERS

1. The Influence of the Matrix on the Catalytic

Activity of Transition Metal Ions in Oxide Solid

Solution - A. Cimino, F. Pepe, M. Schiavello « « « « « o« o« & 125
2. The Decomposition of Isoporpanol Over Corundum-

Phase Solid Solutions of Cr203-Alp03 - F. Pepe,

‘F. S. Stone . . 5 B ® s @ E & @ 137
3. The Influence of the Mobility of Oxygen in Transltlon

Metal Oxides on their Selectivities in Isopropyl

Alcohol Decomposition - E. F. McCaffrey, D. G.

Klissurski, R. A. ROSS « « « « = . A I T N 151
4. Catalytic Conversion of Acetic Acid on Metal Oxides -
T. Imanaka, T. Tanemoto, S. Teranishi . . . i W oW 8 W 163

5. The Mechanism of the Water-Gas-Shift Reaction Over

Iron Oxide Catalyst - S. Oki, J. Happel, M. Hnatow,

Y. Kaneko @ » s @ @ & @ % & & €8 @ . @® ¥ 5 8 @ @ @ s @ 173
6. Active Phases in Chromia Dehydrogenation Catalysts.

The Role of Alkali Metal and Magnesium Additives -

J. Masson, B. DeImOn « « o« o « o o s o o o o s o o o o o o o 183
7. On the Effect of Regeneration and Carrier on the

Dispersion of Cr203-Cr203-K20 Dehydrocyclization

Catalysts - H. Bremer, J. Muche, M. Wilde . « « « « « « « & 195



VI

10.

115
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23,

24.

25.
26,

Reactions of the Catalytic Site in the Phillips
Ethylene Polymerization System - Hans L. Krauss

The Catalytic Activity of Rare Earth Oxides -

Kh. M. Minachev . . . . . P
Catalytic Activities and Selectivities of Calcium

and Magnesium Oxides for Isomerization of 1-Butene -
Hideshi Hattori, Naoji Yoshii, Kozo Tanabe . . . i @
The Catalytic Activity of Supported Zinc and Iron
Oxides - R. Uma, R. Venkatachalam, J. C. Kuriacose .
Adsorption Sites on Oxides. Infra-red Studies of
Adsorption of Oxides of Nitrogen - N. D. Parkyns . .
The Effect of Catalyst Singering on Low Temperature
Ammonia Oxidation Over Supported Platinum - J. E.
DeLaney, W. H. Manogue . . « « « + . . « o e
A. Study of Nitrous Oxide Decomposition on Nickel
Oxide by a Dynamic Method - Charles C. Yang, Michael B.

Cutlip, Carroll O. Bennett . . . . . . .o .
Aging of Alumina-Supported Copper Catalysts = J C.
Summers, R. L. Klimisch .+ « « . . e e e e e e

Studies of Surface Reactions of NO by Isotope Label-
ing V. The Reaction Between Nitric Oxide and Hydrazine

at 25-125°C - K. Otto, M. Shelef . .« « « « « « & .
Adsorbed Water on Single Crystal Oxides - Rlchard W
Rice, Gary L. Haller . « « « « o « o o =« o s el e e @

The Nature of Ultrastable Faujasite - J. B. Peri . .
Infrared Study of Ultrastable Faujasite-Type Zeolites -
R. Beaumont, P. Pichat, D. Barthomeuf, Y. Trambouze
Infrared Study of Working Sulfonic Acid Resin Membrane
Catalyst--The Dehydration of Methanol - R. Thornton,
B. C. Gates . . . . . . .« . .
Infrared Study of the Effect of Preadsorbed Oxygen for
Hydrogen Chemisorption on Platinum - D. J. Darensbourg,
R. P. Eischens . « « « « o & o =« R R R R
An I.R. and Volumetric Study of Hydrogen Chemisorption
on Zinc Oxide - J. J. F. Scholten, A. van Montfoort .
Comparative Study of the Mechanism of Olefin Polymeri-
zations in the Presence of One- and Two-Component Sys—
tems Based on TiC12 - Yu. I. Ermakov, V. A. Zakharov,
G. D. BUKAQEOV « & & o o o o o o o o o s o o o o o s
Investigation of the Catalytic Oligomerization of
Butadiene in the Presence of m-Allyl Complexes of
Platinum - A. M. Lazutkin, A. I. Lazutkina, I. Q.
Ovsyannikova, E. N. Yurtchenko, V. M. Mastikhin .+ « .
The Mechanism of Hydroformylation - V. Ju. Gankin . .
Studies of the Mechanism of the Propylene Deuterogena-
tion with Hydridocarbonyltris(Triphenylphosphine)
Rhodium and Related Iridium Complexes by Means of
Microwave Spectroscopy - Tomiko Ueda .

207

219

233

245

255

267

293

293

305

317
329

343

357

385

399

409
421



27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42,

Oxidation of Olefins Over Palladium Salts - Active
Charcoal Catalysts - K. Fujimoto, T. Kunugi . . . .
Catalytic Activation of Carbon Monoxide in Homo-
geneous and Heterogeneous Systems - V. A. Golodov,

A. B. Fasman, D. V. Sokolsky . . . . I
New Heterogeneous Oxo Catalysts for Liquid Phase
Processes - W. O. Haag, D. D. Whitehurst . . . . . .

Supported Transition Metal Complexes as Hetero-
geneous Catalysts - K. G. Allum, R. D. Hancock,

S. McKenzie, R. C. Pitkethly . . . . . o
Similarities in the Isotopic Hydrogen Exchange of
Polycyclic Aromatic Hydrocarbons, Long-Chain Alkyl-
benzenes and Alkanes with Homogeneous and Hetero-
geneous Platinum - K. Davis, J. L. Garnett, K. Hoa,
R. S. Kenyon, M. LONg « « o o o o o o o o o o .
Catalytic Isomerization of Butenes on PdCl;. Homo-
geneous and Heterogeneous Reactions - E. Tijero,

F. Castano, E. Hermana . . . . e e e e e
The Initial Stages of the Oxidation of Platinum An
Ultra-High Vacuum Study of a Platinum (111) Single
Crystal - W. H. Weinbert, R. M. Lambert, C. M.
Comrie, J. W. Linnett . « « o o o s o & s ® @ o
Investigation of Hydrogen-Oxygen Interactions on
Platinum Surfaces by Field Emission Microscopy -

V. V. Gorodetski, V. I. Savchenko . « « + = . e o
Role of Dislocations and Faulting in the Catalytlc
Activity of Certain Fe-Cr-Ni Alloys - J. M. Criado,
E, J. Herrera, J« M« Trillo . « « w® o o »
Effects of Radiation Damage on the Catalytic Activi—
ties of Lithium-Doped Copper, Nickel, and Copper-
Nickel - T. Takeuchi, D. Miyatani, K. Okamoto,

Y. Takada, O. Takayasu . . . v w e om e W @
Method of Monolayer Capacity Determination of Cata—
lysts - Juro Horiuti, Chao-Feang Lin . . . .
Electron Transfer from Metal to Adsorbed Molecules
John Turkevich, Toshio Sato . ¢« ¢« ¢« o o« o« o o o« o &
Chemical Characterization of Supported Europium by
Mossbauer Spectroscopy - P. N. Ross, Jr., W. N.
Delgass « o« s o o s o o o o & o & e v e e e e e
Hydrogen Spillover onto Inorganic Oxides and Zeo-
lites = W. C. Nelkam, M. A. Vannice i« « « & & % » @
Electronic Structure and Ensembles in Chemisorption
and Catalysis by Binary Alloys - D. A. Dowden . .
Poisoning of Ni-Cu Alloy Catalyst Films by Adsorbed

.

Hydrogen - A. Frackiewicz, Z. Karpinski, A. Leszczyhski,

W. PalczewsSKa + o o o o o s o o o o o o o o o o o o

.

VII

445

453

465

477

491

505

513

527

555

573

587

597

609

621

635



VIII

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

56.

57.

Reactions of Hexane Isomers on Nickel/Copper Alloys -
V. Ponec, W. M. H. Sachtler . « « « « o« o o o o o o o
Structure-Sensitive Hydrogenation: Two Forms of
Nickel Catalyst Which Show Distinctive Selectivities
for the Hydrogenation of 1,2- and 1,3-Butadiene -

R. G. Oliver, P. B. Wells . . . . e e .
Dependence of Activity for Benzene Hydrogenation of
Nickel on Crystallite Size - J. W. E. Coenen, R. Z. C.
van Meerten, H. Th. Rijnten . . . 5 e e o s s
Search for Surface-Structure Sen51tivity in Metal
Catalysis. Part I. The Norbornane/Deuterium Exchange
and the Cis-1,4-Dimethylcyclohexane Epimerisation
Reactions on Palladium - J. K. A. Clarke, E. McMahon,
A. D. O'Cinneide . . . . “ . . o o e W s e
Effect of Platinum Partlcle Size on Hydrocarbon
Hydrogenolysis - J. R. Anderson, Y. Shimoyama . . .
The Characterization of the Metal Surface of Alumina-
Supported Platinum Catalysts by Temperature-Programmed
Desorption of Chemisorbed Hydrogen - P. C. Aben,

H. van der Eijk, J. M. Oelderik . « « o« « o o o o o
The Hydrogen Exchange Reaction Between Benzene and
Perdeuteriobenzene Catalyzed by Evaporated Metal Films.
Part II - R. B. Moyes, K. Baron, R. C. Squire
Consecutive Skeletal Rearrangements of Hydrocarbons
in the Adsorbed Phase. Isomerization of 2-3-Dimethyl-
butanes 1-13C and 2-13C on Platinum Films - J. M.
Muller, F. G. Gault . . « « « « & o« o . e .
Catalytic Beuteration of 4-tert- Butylcyclohexanone
and Allied Reactions over Platinum Metals - Yuzuru
Takagi, Shousuke Tetratani, Kazunori Tanaka . ®

The Effect of Adsorbed Acetylene on the Ethylene
Hydrogenation by Palladium Catalyst - I. Yasumori,

H. Shinohara, Y. ITNOUE . « « « & o o o o o o o s i
Intermolecular Hydrogen Transfer in Linear Olefins
and Diolefins Catalyzed by Group VIII Metal Catalysts -
M. M. Bhasin . . . . e e e e e ¢ e s . .
Some Aspects of Catalytlc Ring Expansion and Contrac—
tion Reactions in Cyclohexane - G. Parravano . . . . .
Reaction of HCl with an Alumina Catalyst at Ele-
vated Temperatures - F. E. Massoth, F. E. Kiviat .

On the Reactivity of Substituted Olefins and the
Mechanism of the Double Bond Isomerization on

Alumina - Gy. Gati, H. Knozinger . . . . o o
Surface Basicity and Alcohol Dehydration Activity A
Comparative Study of n, 6 and a Aluminas - Z. G.
S2ab6; Ba JOVET 5 3 6 w s & % & w W s W G s W 6w @ b

645

659

671

685

695

731

783
795

807

819

833



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

CONTENTS VOLUME II

Site Concentrations on Gamma Alumina by Poisoning
Techniques - Michael P. Rosynek, Joe W. Hightower . .
Effect of Catalytic Activity and Particle Size on
Reaction Rates in Liquid-Phase Paraffin Oxidation -

S. Yurchak, R. H. Williams, R. L. Gorring, A. J.
SilveStri « o« o« o o o o o . .« o o« e e e
The Action of Heterogeneous Catalysts on the Liquid
Phase Oxidation of Alcohols and Alkylbenzenes - Ya. B.
Gorokhovatsky .« « « .« . W% & 8@ e m e e
Catalytic and Sonocatalytic Oxidations of Aqueous
Phenol - Gerard V. Smith . . . . IS . & W
The Influence of the Support on the Activity and
Selectivity of Oxychlorination Catalysts - J. Blanco,
R. Blanco, A. Cortes, J. A. SOria « « o« « o o o s
A Calorimetric Investigation of the Oxygen-Hydrogen
Titration of Supported Platinum - J. M. Basset,

A. Theolier, M. Primet, M. Prettre . . . . o lee o 5
Identification of Oxygen Complexes Adsorbed on

Silver and their Function in the Catalytic Oxidation
of Ethylene - P. A. Kilty, N. C. Rol, W. M. H.
Sachtler . « .« « e s s s e o e

The Properties of Pure and Modified Silver Catalysts
for the Direct Oxidation of Ethylene - H. T. Spath .

A Study of the Mechanism of Carbon Monoxide Oxida-
tion over Silver: Interactions Between Carbon
Monoxide and Preadsorbed Oxygen - George W. Keulks,

James F. Outlaw, Jr. . . .. . . o e .
The Catalytic Oxidation of CO on Palladium Surfaces =
G. Ertl, J. Koch . . « . « . sow e e e o oo

Catalytic Activity of Transitlon Metal Compounds in
Oxidation Reactions - G. K. Boreskov . . . .
Allylic Oxidations of Olefins Over Metal or Metal
Oxide Catalysts - T. Seiyama, N. Yamazoe, M.

Egashira . . . R R R EE RN
Heterogeneous Photocataly81s Partial and Total
Oxidation of Hydrocarbons and Inorganic Compounds

at Room Temperature on Solid Catalyst Under Irradia-
tion - M. Formenti, F. Juillet, P. Meriaudeau,

S. J. Teichner « « « ¢« « o« o o o« o« e s e

The Mechanism of Oxygen Incorporation in the Hetero—
geneous Oxidation of Propylene - Yoshihiko Moro-Oka,
Yusaku Takita . . ¢ ¥ @ . .

On Modified COmpOSlte 0x1de Catalysts for Partial
Olefin Oxidation - L. Ya. Margolis, O. V. Krylov,

O. V. ISAEV ¢« o s o o o o o o o o o s s o o s o o s o

879

893

905

929

945

959

969

981

997

1011

1025

1039



73.

74,

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Reactivity of Oxygen Adsorbed on Vanadium Oxide
Supported on Silica - S. Yoshida, T. Matsuzaki,

S I8hiday Ko TATAMA s o o » w ' o ‘o o i a6 % s 5 0
Study of Component Interaction of the Vanadium
Catalyst for SOy Oxidation - P. Putanov, D.
Smlljanlc, B. Djukanovié, N. Jovanaoié . « « « o o«
Hydrogenolysis of Chlorobenzene on Palladium -

M. Kraus, V. Bazant . . . . I o« o & e
The Hydrogenolysis of Pyridine on Molybdenum—

oxide Containing Catalysts - J. Sonnemans, F.
Goudriaan, P. MArS « « o « + o v « o o o v o o o o »
Hydrogenolysis of Isopentane and Neopentane on
Supported Ruthenium - J. C. Kempling, R. B.

Anderson . . . o @ % el e T T
The Mechanism of Propane Hydrogenolysis on Ni Cata-
lyst - L. Guczi, A. S&rkdny, P. Tétényi . . . . . .

Kinetics and Mechanism of Carbon Formation From
Hydrocarbons on Metals - L. Sousa Lobo, D. L. Trimm,
J. L. Figueiredo . « « v « v 4 & v v o o« o o o o
Heterogeneous Catalysis with Reagent Transfer
Through the Selectively Permeable Catalysts - v. M.
Gryaznov, V. S. Smirnov, M. G. S1inko . . . « .
Dehydrogenation Reactions, Catalyzed by Metallo—
Phthalocyannines. Change of Mechanism, Caused by
Electron Attracting Substituents on the Catalyst -
A. Bar Ilan, J. Manassen .« « « o« o« « o o 4 .
The Catalytic Dehydration of Formic Acid on Anatase
TiO) Surfaces - G. Munuera, F. Gonzalez, F. Moreno,
J« Aw Prieto s s i » . . . ¢ W w®
Kinetic Isotope Effects in Dehydratlon of Deuterio—Z—
Propanols on Oxide Catalysts and their Correlations
to LFER - K. Kochloefl, H. Kndzinger . . . .
Dehydration Mechanism of Gaseous Butanols Over Salt
Catalysts - K. Thomke, H. Noller . . . IR IS
Kinetics of Gas-Phase Reactions on ACidlC Ion-
Exchangers and the Effect of Nonuniformity of Active
Sites - K. Jerabek, V. Bazant, L. Beranek, K. Setinek
Reactions of Butenes on a Supported Molybdenum Hexa-
carbonyl Catalyst - E. S. Davie, D As Whan,

C. Kemball . . . . o . e
Molecular Redlstrlbution of Alkanes and Alkyl—
benzenes - Thomas R. Hughes, Robert L. Burnett,
Robert' Gs Wall s w 5 w w & w & i .
New Disproportionation Reaction of Alicyclic Hydro—
carbons on Bifunctional Catalysts in the Presence of
Hydrogen - H. Sc hulz, J. Weitkamp, H. Eberth . . .

1049

1061

1073

1085

1099

1111

1125

1139

1149

1159

1171

1183

1193

1205

1217

1229



89.

90.

91.

92.

93.

94.

95.

96.

97.
98.
99.
100.
101.
102.

103.

104.

The Influences of Oxide Promoters on the Proper-
ties of Iron Catalysts — N. Pernicone, G. Fagherazzi,
F. Galante, F. Garbassi, F. Lazzerin, A. Mattera . .
The Role of Potassium in Ammonia Synthesis Cata-
lysts - A. Ozaki, K. Aika, Y. Morikawa . . « + .« .
Mechanisms of Ring Closure Over Platinum-Alumina
Catalysts - W. L. Callender, S. G. Brandenberger,

W. K. Meerbott . . . . . o« o e e o e e
The Study of the Mechanism of Paraffinic Hydrocarbons
Dehydrocyclization on Oxide Catalysts by the Labeled
Molecule Method - B. A. Kazansky, G. V. Isagulyants,
M. I. Rozengart, Yu. G. Dubinsky, L. I. Kovalenko
The Effect of Oxidation State of Tungsten Oxide on
the Conversion Reaction of n-Heptane - Y. Kamiya,

E. Ogata « « « . § e s w e e e w m
Catalytic Chemistry of Molybdenum and Tungsten Sul-
fides and Related Ternary Compounds - A. L.
Farragher, P. COSS€E€ « + « o o« o o o o = w i s e e
Direct Measurement of Reacting Species on a Catalyst
with Dispersed Sites - Alvin H. Weiss, Baljit Singh
Gambhir « « « o o« o« o o s e s e e e e e e
Well-Dispersed Platinum on Y Zeolite Preparation
and Catalytic Activity - R. A. Dalla Betta,

M. Boudart « o o« « o o o o o o o o s o o 8 o o 0
Of fretite-T-Erionite--Catalytic Characterization -
N. Y. Chen « « . . « e e e e e e s s s e

New Zeolite-Salt Adducts and Their Catalytic Proper-
ties - J. A. Rabo, M. L. Poutsma, G. W. Skeels .
Carbon-14 Tracer Studies of n-Butene Isomerization

Over Na-Y Zeolite - Eduardo A. Lombardo, W. Keith Hall

A Radical During Butene Isomerization Over Zeolites -
I. Suzuki, Y. Honda, Y. Ona, T. Keii . . & @

ESR Study of the Reactivity of 0~ and 02 on Magnesium

Oxide - Claude Naccache, Michel Che . . . . . A
The Disproportionation of N0 on Magnesium Ox1de .
Y. Ben Tarrit, J. H. Lunsford . . . . R R

ESR Observation of Sulphur and Oxygen Spec1es on
Cobalt-Alumina and Moly-Cobalt-Alumina Catalysts -
M. Lojacono, J. L. Verbeek, G. C. A. Schuit . . . .
Spectroscopic Study of the Elementary Reactions in
the Coordination Sphere of the Surface Transition
Metals Ions and the Mechanism of Some Related Cata-
lytic Reactions - V. B. Kazansky, V. A. Shvets,

M. Ya. Kon, V. V. Nikisha, B. N. Shelimov . . .

XI

1241

1251

1265

1299

1291

1301

1319

1329

1343

1353

1365

1377

1389

1401

1409

1423



XII

105. The Nature of Simple Hydrocarbon Radicals Adsorbed

on Active Solids - Shigeaki Fujieda, Morio Setaka,

Takao Kwan . . 1437
106. Supported Alkali Metal Catalysts - Spectroscoplc

Evidence for Surface Radical Anions - G. B. Carter,

J. Dewing, N. W. J. Pumphrey . . . .« . T T 1445

107. Oxidizing and Catalytic Properties of Aluminas -
R. Fiedorow, W. Kania, W. Kuzynskl, A. Wieckowski « « o o 1455
DELEGATE, AFFILTATION LIST BY COUNTRY : o« ¢ o o o o o o o o« o o o o & 1463
AUTHOR, COMMENTATOR INDEX . o o o o o o o o o o o o o o o o s o o o @ 1477

SUBJECT INDEX . ¢ o o o o o o o o o o o o s s o o o o o o o o o o o« « 1481



