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

K. B. TATZEEMEERSKY 

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

The action mechanisms of different catalysts in 
oxidation-reduction reactions are examined, iu- 
eluding the formation of a complex to effect tran-- 
fcr 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+pS*). This step is follo\ved by rup- 
t,ure of the d-bond of the reacting molecule. 

An electron can also be transferred to a 
d-orbital of a catalyst, either from the r-orbital 
of the reactant (the T + d* mechanism) or, else. 
from one of the non-bonding orbit& of the 
reactant (the 6 + 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 vvhich accelerate the reac- 
tions examined in this stud\-. 

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

V. V. B~IDIR’YEF 

Institute of Combustion and Chemical Kinetics 
of Siberian Dicision of the Academy of Sci- 
ences of USSR 

Radiolysis of Water Vapor Over Semiconductor 
Oxides, ZnO and VzOj 

N. S. BOOBIR’YEVA, P. I. DOLEEN, 
A I. KOSONOVITCH, N. D. ROZENBL’YUM 

Institution--Not gica 

In radiolysis of pure n-xtcr vapor, the yields of 
molecular products ran be significantly increased 
in presence of an electronic semiconductor, such 
as zinc oxide. It is believed that in the case of 
zinc oxide, the sensibilization reaction occurs via 
(a) capture of the excited electrons of the scmi- 
conductor by the adsorbed molecules of vvater, 
and (b) photodecomposition of the wntrr molc- 
rules due to thermoluminescrnce. 

Hydrogenation of Carbon Monoxide and Carbon 
Dioxide Over a Nickel Catalyst 

V. M. VLAS’YENKO, G. E. YUZ’YEFOVITCH, 
M. T. Roosov 

L. V. Peesarieosky 
Institute of Physical Chemistry of 
the Ukrainian SSR 

The results of hydrogenation of the oxides of 
carbon in small concentrations show that (a) CO1 
(in the reaction system) has no effect on the con- 
version of CO; (b) hydrogenation of CO, is re- 
tarded by presence of CO; (c) initiation of CO, 
hydrogenation is observed in the course of transi- 
tory hydrogenation of CO on the catalyst surface; 
(d) the CO2 hydrogenation rate increases with 
increasing effect of the CO diffusing from the 
surface, on the rate of CO methanation; (c) Dur- 
ing hydrogenation of CO in the outer zone of free 
diffusion, the rate of CO2 hydrogenation should 
npproximate its rate of hydroacnation iu the 
absence of CO. 

The Problem of Modification of Ziegler Catalysts 

G. A. RAZOOVA’YEV, R. P. CHERNOVSKAYA, 

K. A. MEEXSKER 

Institution-Not shown 

The effect of modifiers on act,ivit,y of a-TiCI? + 
(C,H,),Al catalyst (Ti:Al ratio, 1:5 to 1:lO) was 

studied in poIymerization of propylene with aro- 
matics and their derivatives benzene, toluene, 
ethyl benzene, chlorobenzene, naphthalcne, tetra- 
hydronaphthalene) at a temperature of 45’. The 
modifiers used with the cy-TiCI, + (CzH3)3S1 
catalyst were nucleophylic (C,H,),X and electro- 
phplic (~so-GH~)~A~ and (C,H,),AI. The modify- 
ing effect of the (C?H;)aH..(C,Hj)::;21 complex on 
a-TiCI,, alone, was also determined. 

The results show that the polymcrizntion rate 
varies with the concentration of each modifier 
used. In general, the action mechanism of the 
ndditivcs on catalysts of Ziegler-Natta type can 
be explained in terms of the concepts of hl~tero- 
grneous catalysis. 

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

N. N. POPOVA, F. A. MEEL’XAN 

Institute for Coal- and P&o-Chemical Synthesis 

Oxidation of mixtures of n-butenes over copper 
catalysts was investigated in a continuous-flow 
unit. The gaseous- and liquid chromatographic 
analyses show that oxidation of butene-1, butene- 
2. and of mixtures of isomeric n-butenes proceeds 


