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Effect of Diffusion on Energy Transfer in Liquid
Organic Scintillators

I. N. VAsgeL’yEv, B. P. KEERsANOV,
AND V. A, KroNGavUZ
L. Ya, Karpov Physico-Chemical Institute

A mathematical model is described to deter-
mine for solutions the effect of diffusion on the
dipole-dipole mechanism of energy transfer. The
resulting correlation enables to calculate the
energy transfer rate constant at given values of
the “critical Interaction distance” between the
molecules, the life-spans of the interacting donor
molecules, and the diffusion coefficients of the
molecules in each solution.

A study of the effect of viscosity on sensitized
luminescence of liquid scintillators is summarized
in some detail.

Investigation of Low Temperature Radiolysis of
Simple Aromatic Compounds with the Aid of
EPR and Mass Spectrometric Methods

G. K. VASEEL'YEV AND J. J. CHKHE'EEDZE
Institute of Chemical Physics of
the Academ’y_. of Sciences of USSR

The yields of the radicals, Gz, and of the hy-
drogen, Gum,, in low temperature radiolysis of
benzene, diphenyl, and of some derivatives of
these two compounds—were determined with the
aid of the EPR and mass-spectrometric methods.
The results show that for aromatic compounds the
Gz values are appreciably greater than the Gg,
The observed disparity between the Gr and Gu,
values for the substances investigated is explained
by occurrence of typical to aromatics secondary
reactions of the hydrogen atom addition at the
double bonds of the aromatic ring.

Effect of Additives on Physico-Chemical Properties
of Solids: Effect of Pb** and Co; Additives on
Some of the Properties of Silver Azide

Yu. A. Zaxuarov, G. G. SAV'YEL'YEY,

V. V. BoLpir'YEv, AND L. A. VOTEENOVA

S. M. Keerov Polytechnical

Institute in the City of Tomsk
Addition of Pb** and COs~ to silver azide
(AgN;) changes some of its properties. Thus, addi-
tion of Pb** increases the photochemical stability
and dielectric strength of the azide and decreases
its electroconductivity and light absorptivity in
the wavelength range of 2,200-3,400 A. Addition of
COs= produces the opposite changes. The thermal
and radiative stabilities of AgN: are not notice-

ably altered by introduction of these additives.
The observed effects are explained in terms of
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the nature of the lattice defects produced by
introduction of these additives and of character-
istics of the mechanisms of thermal decomposition
and photolysis of silver azide.

Kinetics of Reduction of Tin Dioxide by Carbon
Monoxide

L. G. B'YER'YOzKEENA, N. I. YERMAKOVA,
anp D. M. CHEEJEEKOY
A. A. Baikov Metallurgical Institute

The continuous reduction kinetics of three dif-
ferent samples of tin dioxide by carbon monoxide
were studied at temperatures of 500°-1000°.

The Sn0. reduction kinetics can be expressed
by the equation, 1-(1-a)Y* = kt, assuming that
specific velocity of spherical particles remains con-
stant. The relation between SnO. reduction rates
and CO pressures is expressed by the equation,
k = k’pco. Apparent activation energy values for
the three samples tested varies between 26 and 42
keal/mol.

Studies of properties of tin monoxide at 300°-
1,000° show that at temperatures above 460° solid
Sn0Q disproportionates into Sn and SnO..

The results also show that volatilization of tin
occurring during reduction of SnO:. is tied to the
formation of gaseous tin monoxide as an inter-
mediate product.

Use of EPR Method in Studies of Properties of
Irradiated Ammonium Perchlorate

Yu. M. Boyarcuooxk, N. Ya. BoozEN,
A. V. DOOBOVEETZKY, AND
G. B. MANELEES
Institute of Chemical Physics of the
Academy of Sciences of USSR
The properties, accumulation, and recombina-
tion of paramagnetic centers were investigated at
temperatures of 150°-400°K. These centers were
produced by ionizing radiation in pure ammonium
perchlorate, NH.ClOQ,, and in the perchlorate with
added CaO, MnO., and KMnO,. A relationship
exists between the properties of the radicals pro-
duced in irradiating NH,CIO; and those formed by
thermally decomposing this compound.

Reaction Kinetics of Heterogeneous Catalyses

M. D. Map’vAR
University for Chemical Industry,
Dept. of Physical Chemistry,
Vesprem, Hungary
The merits of a certain generalized approach to
characterize kinetics and mechanism of hetero-
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geneous catalytic reactions are considered, using
simple processing stage models based on Boden-
stein Prineiple and graphical solution methods.

Usefulness of the magnetochemical data is dis-
cussed as a possible means to sharpen the accuracy
and intensity of chemical reaction mechanisms.

Decomposition of ammonia over tungsten and
iron catalysts and oxidation of ethylene over a
silver catalyst are discussed to illustrate the con-
cepts of this work.

Effect of Spinel Formation Upon Catalytic and
Electrical Properties of Nickel Oxide-Chro-
mium Oxide Systems

I. Bata, F. SHOLMOSHEE, AND Z. G. SaBo
Institute of Inorganic and Analytical Chem-
istry at the Seged University, Hungary

Magnetic and electrical properties of nickel
oxide-chromium oxide mixtures were determined
after air calcination at various temperatures and
after treatment with formic acid. Catalytic activ-
ity of these oxide mixtures was determined. Based
on the initial rate measurements, no specifically
active state was found for decomposition of
formic acid.

Catalytic decomposition of HCOOH over me-
tallic nickel on oxides of nickel and chromium
was determined as a function of the support cal-
cination temperatures. The catalyst with the
smallest activation energy is nickel on the sup-
ports precalcined at 800°. This observation and the
study data of the electrical properties of the oxide
mixtures emphasize the singularity of the state
originating during the spinel formation stage.

Properties of Nickel Oxide, Produced by Decom-
position of Nitrate Salts, and of Its Alloys with
Lithium and Iron

A, B’YEL'YANSKY, G. DER'YEN,

AND M. VOLTER

The Surface Phenomena Laboratory at the

Institute of Physical Chemistry of Polish

Academy of Sciences, Krakov, Poland

Samples of pure nickel oxide and of its alloys
with lithium (0.17-5.5 atom %) and iron (0.1-3.0
atom %) were prepared by calcination of nickel
nitrate at temperatures of 500°-1,000°. Excess
oxygen in the samples was determined immedi-
ately after air-caleination and after vacuum de-
sorption of the oxygen at a temperature of 400°.
The amounts of desorbable oxygen were deter-
mined for the surface and the sub-surface layers;
the determination also included the excess oxygen
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in the intra-crystalline lattice of nickel oxide. The
results obtained shed light upon the mechanism of
lithium diffusion into the intercrystalline lattices.
The results of electroconductivity measurements
of the samples in air and in vacuum are also listed.

Activity, Structure, and Electrical Properties of
Mixed Vanadium Catalysts

Z. 1. Yejxova, J. J. YoFFE,
V. B. Kazansky, A, V. KrmLova,
A. G. L’YUBARSKY, AND

L. Ya. MARGOLEES

Scientific Research Institute of Organic
Intermediates and Dyes.

Institute of Ch 1 Physi
Academy of Sciences of USSR

of the

Activities of the following mixed oxides to cata-
lyze oxidation of benzene to maleic anhydride
were determined: V.05 + MoQ;; V.05 + Cr:Os;
V205 + 00203; V.05 + PzOs; V205 + Lizo; V205 +
Rb,O. The structures of these mixed oxide cata-
lysts were determined by the EPR and roentgeno-
graphic methods. The electron work functions of
these mixed oxides were evaluated. A relationship
was established between the activities and the
structural and electronic properties of these cata-
lytic complexes. The V** ion-containing solid solu-
tions in a erystal lattice of V.05 show the greatest
activity and selectivity. The chemical compounds
produced on mixing these oxides had somewhat
smaller activities. Activities of the catalysts in-
crease with increasing values of their work func-
tions.

A Mechanism of Catalytic Hydrocarbon Oxidation
Over Cobalt Salts

Z. G. KozLova, V. F, TzepaLOV, AND
V. Ya. SHL’'YAPEENTOKH
Institute of Chemical Physics of the
Academy of Sciences of USSR
The kinetics of oxidation of methyl oleate,
diphenyl methane, cyclohexene, cumene, and n-
decane were studied, using a solution of cobalt
acetate in glacial acetic acid as the catalyst. Ex-
cept for n-decane, these oxidation reactions follow
identieal kinetic principles. Also, the results show
that in oxidation of methyl oleate and of diphenyl
methane, the catalyst plays active role in the reac-
tion initiating stage only, that of interaction with
the hydroperoxide; however, it does not partici-
pate in either the promotion or stoppage of the
chain reactions.



