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Possible Mechanisms of Some Homogeneous Cata-
Iytic Oxidation-Reduction Reactions

K. B. YATZEEMEERSKY

Institute of General and Inorganic Chemistry
of the Academy of Sciences of USSR

The action mechanisms of different catalysts in
oxidation-reduction reactions arc examined, in-
cluding the formation of a complex to effcet trans-
for of electrical charge. In complexes of this type,
an electron is transferred from a filled d-orbital of
a catalyst to an anti-bonding orbital of the re-
actant (d — p8*). This step is followed by rup-
ture of the 8-bond of the reacting molecule.

An electron can also be transferred to =«
d-orbital of a catalyst cither from the r-orbital
of the reactant (the 7 — d* mechanism) or, else,
from one of the non-bonding orbitals of the
reactant (the 8 — d* mechanism).

Realization of any one of the three mechanisms,
above, requires appropriate orientation of the
atomic orbitals of the catalyst and of the reactant.
The substances which can facilitate these orienta-
tions, are also the ones which accelerate the reac-
tions examined in this study.

The Essential Changes and Refinements in Classi-
fication of Reactions of Thermal Decomposition
of Solids

V. V. BoLnigr'YEV

Institute of Combustion and Chemical Kinetics
of Siberian Division of the Academy of Sci-~
ences of USSR
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Radiolysis of Water Vapor Over Semiconductor
Oxides, ZnO and V.0,

N. S. Boosir'yEva, P. 1. DoLEEN,
A. 1. Kovo~ovircH, N. D. RozeENBL'YUM

Institution—Not given

In radiolysis of pure water vapor, the yields of
molecular products can be significantly inereased
in presence of an electronic semiconductor, such
as zine oxide. It is believed that in the case of
zine oxide, the sensibilization reaction occurs via
(a) capture of the excited electrons of the semi-
conductor by the adsorbed molecules of water,
and (b) photodecomposition of the water mole-
cules due to thermoluminescence.
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Hydrogenation of Carbon Monoxide and Carbon
Dioxide Over a Nickel Catalyst

V. M. VLas’yenko, G. E. Yuz'vyEFoviTCH,
M. T. Roosov

L. V. Peesarijevsky

Institute of Physical Chemistry of

the Ukrainian SSR

The results of hydrogenation of the oxides of

carbon in small concentrations show that (a) CO.
(in the reaction system) has no effect on the con-
version of CO; (b) hydrogenation of CO, is re-
tarded by presence of CO; (e) initiation of CO.
hydrogenation is observed in the course of transi-
tory hydrogenation of CO on the catalyst surface;
(d) the CO, hydrogenation rate increases with
inereasing effect of the CO diffusing from the
surface, on the rate of CO methanation; (e) Dur-
ing hydrogenation of CO in the outer zone of free
diffusion, the rate of CO. hydrogenation should
approximate its rate of hydrogenation in the
absence of CO.

The Problem of Modification of Ziegler Catalysts

G. A. Razoova’yev, R. P. CHERNOVSKAYA
Ed 2
K. A. MEENSKER

Institution—Not shown

The effect of modifiers on activity of a-TiCl; +
(C:Hs)5A1 catalyst (Ti:Al ratio, 1:5 to 1:10) was
studied in polymerization of propylene with aro-
matics and their derivatives benzene, toluene,
ethyl benzene, chlorobenzene, naphthalene, tetra-
hydronaphthalene) at a temperature of 45°. The
modifiers used with the o-TiCls 4+ (C:H;)sAl
catalyst were nucleophylic (C.Hs)sN and electro-
phvlic (450-C.H,):Al and (C:.Hs)sAl. The modify-
ing effect of the (C.Hs) H- - (CaH;):Al complex on
a-TiCl;, alone, was also determined.

The results show that the polymerization rate
varies with the concentration of each modifier
used. In general, the action mechanism of the
additives on catalysts of Ziegler-Natta type can
be explained in terms of the concepts of hetero-
geneous catalysis.

Nature of Oxidation of Individual n-Butenes and
of Their Mixtures Over Copper Catalysts

N. N. Porova, F. A. MEEL’MAN

Institute for Coal- and Petro-Chemical Synthesis

Oxidation of mixtures of n-butenes over copper
catalysts was investigated in a continuous-flow
unit. The gascous- and liquid chromatographic
analyses show that oxidation of butene-1, butene-
2. and of mixtures of isomerie n-butenes proceeds
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at about the same rate. The reaction products,
too, differ but little in composition. Methyl-vinyl
ketone is the principal product, with croton alde-
hyde being produced in a lesser amount. The
yields of saturated carbonyl compounds and of
olefin oxides are also significant—particularly, as
compared to the product yields in oxidation of
isobutylene over the same catalyst.

It is believed that the process of oxidation of
n-butenes can be best understood from the prop-
erties and reactivity of the radicals and of the
radical-catalyst complexes which are formed in
chemisorption of these hydrocarbons,

Hydrogenation of Sodium Cinnamate Over Skele-
tal Nickel with Metallic Additives

D. B. SoxoL’sky, A. M. PA’x
Chemistry Department, S. M, Keerov State
University in Kazahsk

Catalytic activity of certain skeletal nickel-
aluminum alloys, containing added cobalt, rhen-
ium, and molybdenum, was determined in hydro-
genation of sodium cinnamate in 01 ¥ NaOH
solution. The results show that of the composi-
tions tested, the alloy containing 109 of added
Mo is the most active. Potentiometric measure-
ments show that the bonding energy between
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hydrogen and the catalyst surface Increases with
increasing concentration of molybdenum.

Analysis of Kinetic Relationships of Isotopic Ex-
change in a Molecular Oxygen-Solid Oxide
System

V. S. MoosikaNTOV
Institute of Catalysis of Siberian Division of the
Academy of Sciences of USSR
The kinetic equations for isotopic exchange in
a molecular oxygen-solid oxide system are reduced
to conveniently-tabulated forms. Subsequently, a
comparison between the observed and calculated
kinetic correlations enables to determine with
the aid of the experimental data, the rates of
isotopic exchanges of different types. The method
proposed wag used to determine the exchange
rates in a molecular oxygen-vanadium pentoxide
system.
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Mechanism of Catalysis Over Complex Pd(II)
Compounds
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