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Oxidation-Reduction Transformations of Acceptors
in Organic Solvents Induced by Ionizing Radia-
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By L. T. Boocayenko, M. F. RomantzEV,
anp N. A. Baku

Department of Chemistry of
M. V. Lomonosov State Uni-
versity in Moscow

A study was made of the radiation-induced
reaciions of permanganate ions dissolved in ace-
tone, Irradiation reduces the permanganate ions
to form manganese dioxide. The yields of the
dioxide increase with the ion concentration, reach-
ing 23 equivalents/100 ev in a 0.002 M solution.

A post-radiative reduction of permanganate
was uncovered, the product yields decreasing with
increasing concentrations of the permanganate.
The over-all reduction yields increase with in-
creasing concentrations of permanganate. For the
0002 M solutions, the over-all yield is about 42
equivalents/100 ev. A possible permanganate ion
reduction mechanism is discussed as resulting
from interaction of the ions with the products
of acetone radiolysis.

Desoxybenzoin, a Molecular Intermediate in
Oxidation of 1,2-Diphenyl Ethane with Potas-
sium Permanganate

By V. L. K'norrE

The In of Ch 1 Phy
the Academy of Sciences of USSR

Oxidation of 1,2-diphenyl ethane by aqueous
solutions of potassium permanganate was studied

at temmperatures of 58°-90°
at temperatures of 8¢ .

benzoin, an intermediate product of this reaction,
were also determined. It was found that desoxy-
benzoin oxidizes to
diphenyl ethane: dibenzoyl benzoic acid and
CO-—but that it does so at a much faster rate.
In oxidation of L,aﬂ1pu€i‘1"y‘1 cuuaﬂe, the rates of
formation of desoxybenzoin and of dibenzoyl are

of the same order of magnitude. Consequently,
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desoxybenzoin is the principal intermediate prod-
uct in the diketone formation, A mechanism of
described.
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By V. V. SARAIYEVA AND TzeeN Yun Tar

Department of Chemistry of
M. V. Lomonosov State Uni-
versity in Moscow

The experimental results of radiative oxidation
of two two-phase hydrocarbon systems, n-hep-
tane-water and n-heptene-water, show that with
small radiation dosages the yields of peroxides,
carbonyls, acids, and alcohols equal to the com-
bined yields of products of radiolysis of indi-
vidual phases of each system. In one-step process-
ing of the two-phase systems, this fact is obscured
as a result of the product redistribution between
the phases by the irradiation-induced mixing.

“The yields of the acids from aqueous solutions
of heptene-1 exceed those from radiative oxida-
tion with oxygen of pure heptene-1.

Oxygen-Initiated Heterogeneous Catalytic Con-
densation of Olefins in Presence of Hydrogen:
~ Conversion of Propylene

By N. 1. YErsnov, Ya. T. Emoos,
V. R. YEROKHEENA, AND N. S. ANDREIYEV

N. D. Zeleensky Institute of Organic
Chemistry of the Academy of Sciences
of USSR

Like ethylene, at suitable conditions propylene

condenses to form liguid produets. In presence of

ndenses to form liguid products. In presence of
hydrogen and small amounts (1-29%) of oxygen,
the product yields over a cobalt-clay catalyst at
1000 shout 25% of the C.H, charged. In
100 about 35% of the C.H: charged. In
addition to the Cs and C; polymers, the reaction
products contain molecules of hydrocarbons with
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Cs, C:, Cs, ete. The polymerization reaction is
initiated by small amounts of oxygen and, appar-
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ently,: belongs to the chain-radical class of

reactions.

High-Dosage Radiolysis of Neutral Solutions of
Nitrate Salts

By A. K. Peekayev, P. YA, GLazoonov,
AND A. A, YAKOOBOVEECH

Institute of Physical Chemistry of the
) Academy of Sciences of USSR

Radiolysis of neutral aqueous solutions of
NaNO; was investigated at various solution con-
centrations and x-ray dosage rates. The NO.  ion
vields were determined by irradiation of solutions
containing nitrite and hydrogen peroxide. With
dilute- and medium-strength solutions, increasing
the x-ray dosage rates also increases the values
of G(NO:) and G(H:0:). For 1M solutions of
NaNO;, the values of G(NO;") are independent
of the dosage rates. A mechanism is proposed to
explain the radiolytic reduction of the nitrate
ions. The distinguishing feature of the postulated
mechanism. is competition between the reverse
oxidation of the NO: ions by the OH radicals
and the recombination of the radicals.

In irradiation of relatively dilute NaNOQO; solu-
tions by powerful pulsed beams, recombination
of the hydrogen atoms, originating from various
tracks, plays an important role.

Determination of Absolute Rate Constants of Free
Radical Reactions: Addition of Trichloro-
Bromo-Methane to Cyclohexane and to Hep-
tene-1

By H. S. BAGDASAR'YAN AND
A. F. Revzeen

L. Ya. Karpov Physico-Chemical Institute

A new method is proposed to investigate the
non-stationery kinetics of chain reactions. This
method involves measuring the non-adiabatic
temperature rise following complete or partial
cessation of the photochemical initiation. Using
this method, the following rate constants (as
1/mol X sec) were obtained: CCls" + eyclohexane,
773 (at 25°); CCl;" + Heptene-1, 2.30 X 10° exp
(—=7000/RT); C:HCCly" 4+ CCl;Br, 2.48 X 10° exp
(—8500/RT); CCl" 4+ CCl', 1 X 108; C/HuCCly
4+ CHuCCls', 1.0 X 108 A comparison with pub-
lished data shows that the constants of addition of
CH;" and CCl;" radicals to eyclohexene, heptene,
vinyl acetate, anthracene, and styrene increase in
the order mentioned. The absolute values of the
constants for these radicals differ but little.

467

Synthetic Zeolites -as Ion Exchangers: Study of
Kinetics of Ionic-Exchange

By G. M. PANCHENKOV AND
A. M. ToLmacHov
Department of Chemistry of
M. V. Lomonosov State Uni-
versity in Moscow
The results of a study of kinetics of ionic
exchange processes are summarized for various
systems of synthetic zeolites and solutions of
LlCl, NH*CI, NHJNO:{, CaClg, MgClz, and
PC(NOy).. For the solution concentrations of
0.1 to 105, external diffusion processes control
the ion exchange rates. Agglomeration of the
original particles into larger aggregates does not
substantially decrease the exchange rates.

Effect of Reaction Temperatures on the Rates of
Addition of Atomic Hydrogen to Some Solid
Unsaturated Hydrocarbons

By A. N. PonamaRr’yov
Institute of Chemical Physics of the
Academy of Sciences of USSR
A method is described to measure the rates of
consumption of atomic hydrogen (being produced
in the gaseous phase) by certain solid unsaturated
hydrocarbons. For the adsorbed-hydrogen layers
at 63° to 160°K, the adsorption rates are tem-
perature-dependent. Effective activation energies
were determined in hydrogenation of a number
of unsaturated hydrocarbons. For some of these
compounds, the relatively minor differences in
the heterogeneous hydrogenation rates arc accom-
panied by significant differences in the effective
activation energy values.

Effect of Additives and Conditions of Preparation
of Zinc Oxide on Its Performance in Isotopic
Oxygen Exchange Reactions

By V. J. GorcorakEY, L. A, KASATKEENA,
AND V. Yu. LEVEEN

V. 1. Mend’yeleyev Chemico-Tech-
nological Institute in Moscow

A study was made of the effects of Li, Ga, and
In additives in ZnO catalyst and of the catalyst
preparation conditions upon the kinetics of iso-
topic oxygen exchange. Increasing calcination
temperature of pure ZnO from 850° to 1200°,
increases the exchange rate to some extent. Li
added to ZnO in amounts of 0.5-0.75 atom % at
850° increases the rate of isotopic oxygen ex-
change with the ZnO catalyst so that it exceeds



