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Potential Recombination of Atomic Hydrogen on
Various Surfaces at Low Concentrations of the
Atoms in the Gas Phase

E. B. Gorpon, A. N. PONOMARYOV, AND
V. L. TAvLROZE

Institute of Chemical Ph of the
Academy of Sciences of USSR

A novel method is described to determine po-
tential recombination of atomic hydrogen on
various solid surfaces, at low concentrations of
the H atoms in the gas phase (~10" atoms/cm®).
The extent of the surface recombination was
determined using glass and several polymeric
materials. The experimentally-estimated addition
of the hydrogen atoms in the gas phase to solid
propylene at a temperature of 77°K is ~8 X 107

Experimental Determination of Coefficient, «,
Characterizing the Potentiality of Transition of
the Triplet States of Organic Molecules at the
Am Levels of =2

V. A. SEemoNov AND M. V. ALFEEMOV
Institute of Chemical Physics of the
Academy of Sciences of USSR
The authors show that the concentrations of
aromatic molecules at a stationary state can be
determined from the kinetics of accumulation of
the molecules at the levels of the triplet state
measured at high intensities of light. A method is
described to determine the coefficient «. This
characterizes the relationship between potential
transitions at the Am of =1 and Am of *2
and also is essential in the EPR determinations
of concentrations of the molecules at a level
of the triplet state. Using this method, the «
values for coronene and phenanthrene were deter-
mined to be 35 and 30, respectively.

Thermal Decomposition of Nitromethane

A. A. Boregsov, S. M. Kocagxko,
anD G. L. SkacHKOV
Institute of Chemical Physics of the
Academy of Sciences of USSR
Autoignition of vaporized nitromethane in argon
was investigated at temperatures of 700°-1300°K.
The thermal decomposition of nitromethane is a

reaction of the first order. The monomolecular
decomposition constant, k, of nitromethane was
calculated with the aid of the expression which
relates a delay in the ignition with the kinetic and
thermophysical parameters of the system. The
constant, k, at temperatures of 700°-1200°K was
determined by the expression below:

k = 10™*(57000/RT)=exp (—57,000/RT) 1/sec

The values of the constant so obtained are in
good agreement with the experimental data ob-
tained at low temperatures. An explanation is
offered for the observed deviation of the values of
k at operating temperatures of over 1200°K.

Photochemical Decomposition of Polypropylene
Hydroperoxide

Yvu. A. YErsuov, A. F. LOO’KOVNEEKOV,
AND A. A. BATOOREENA
An Affiliate of the Institute of
Chemical Physics of the Acad-
emy of Sciences of USSR

The results of a study of photochemical decom-
position of the hydroperoxide groups of oxidized
atactic polypropylene show that with the incident
light of intensity b7 of ~1 and wave length, 2,
>300 my, the decomposition — either in vacuum
or in oxygen — is a reaction of the first order. The
added oxygen retards the reaction rate. Reaction
temperatures of 25°-50° have no effect on the
rate.

At the inherent conditions, the rates of thermal
and photochemical decomposition can be approxi-
mately egual. In developing the schemes for
polyolefin photooxidation reactions, the above
fact should be taken into consideration.

The Relationship Between the Parameters of
Thermo-EMF Distribution on the Surface of a
Copper Oxide Catalyst and Its Catalytic Activ-
ity in a Continuous Aging Operation

V. A. Jooravr’yov, L. G. KoLosova,

AND A, V. BaBax

Medical Institute of the City of L’vov
The parameters of the thermo-EMF distribu-
tion on the surface of a copper oxide catalyst were
compared with its catalytic activity in decomposi-
tion of hydrogen peroxide. The results show that
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with fresh samples of the catalyst, the thermo-
EMF distribution is governed by the normal
principles. On the other hand, the distribution on
the aged samples is asymmetric in character. An
equation is derived to calculate the thermo-EMF
distributions and a correlation established between
the distribution parameters and catalytic activity
of the samples.

The Overlap Integral Method in Determining of
Various Forms of Chemisorption on Metals:
Dissociative Chemisorption

N. N. Boorcakov anp Yu. A. Boreesov
Institute of Catalysis of the Siberian Division of
the Academy of Sciences of USSR
The heats of hydrogen chemisorption on metals
during the first transition period were calculated
by the overlap integral method. In line with the
experimental data, the calculations show that the
heats decrease with the on-stream time. The cal-
culated information predicts that at equilibrium
conditions the bonding distance, M—H, decreases
with the in-service time. The concept regarding
the major role of the d-orbitals in the formation
of the M—H bond was confirmed.

Hydrogenation of Olefins in the Presence of
Complex Organometallic Catalysts

I. V. Kav’vercueerz aNp F. K. SHMEEDT
Institute for Petro- and Coal-Chemical Synthesis

Hydrogenation of cyclohexene and of heptene-1
was studied in the presence of organometallic
catalysts, comprising mixtures of triethylaluminum
with one of the following transition metal-con-
taining compounds: (C;H;).TiCl:; VO(CH:0:):;
CI'(C.'.H'IO’.’):;‘ H Mn(C;H:0-). s Fe(CsH:0:)5 3 Co
(CsH102)2; Ni(CsH':Oz)z-

In terms of the transition metal components of
the catalysts with the Al/Me ratio of 10, catalytic
activity of the preparations in hydrogenation of
cyclohexene and of heptene-1 decreases in the
following orders: Co > Ni > Fe > Cr and Co >
Ni>Fe > Cr > Ti> Mn >V, respectively.

Hydrogenation of heptene-1 is complicated by
the concurrent isomerization of the reactant, in-
volving the double bond shift.

Reactions of o-Oxides: The Mechanism and
Kinetics of a Base-Catalyzed Reaction of
Ethylene Oxide with Alcohols

N. N. L’ves’yEp’YEV AND Yu. I. BaRANOV
D. 1. M’yend’yel’yeyev
(‘L ¥? T ' N ') w. 7 ;'

The reactions of ethylene oxide with ‘alcohols of
different acid strengths are of the first order with
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respect to both the oxide and the alcoholate;
however, in terms of the aleohol concentration,
kinetics of these reactions are complex, Here, with
the weakly-acidic alcohols, the concentration -vs-
rate constant curves pass through a minimum; on
the other hand, with strongly-acidic alcohols, the
correlation is linear in character. A clear-cut rela-
tionship was established between the acidity and
reactivity of the alcohols.

The results of this study are interpreted as
showing that the reaction passes through a transi-
tion stage, and that during this stage the alco-
holate attacks carbon atoms of the ethylene oxide,
while the free alcohol molecules attack oxygen
atoms of the oxide.

The Mechanism and Kinetics of Catalytic Inter-
action of Isocyanates with Alcohols in the
Presence of Organotin Compounds: The
Reagent-Catalyst Complexes as the Reaction
Intermediates

S. G. EnT'YELEES, O. V. N'YEST'YEROV,
AND V. B. ZABRODEEN

Instit of Chemical Physics of the
Academy of Sciences of USSR

The results of n-chlorophenylisocyanate reaction
with methyl alcohol dissolved in n-heptane show
that in the presence of added dibutylallyllaurinate
of tin, the active intermediate is the complex
formed by interaction of the catalyst with an
aleohol. This conclusion is supported by the
observation that the reaction rates are propor-
tional to concentrations of the activated complex.
The equilibrium constants and the true interaction
rates of the catalyst-alcohol complex with the
isocyanate were determined at temperatures of
25°, 35°, and 45° with the aid of the kinetic data.
The thermodynamic parameters were calculated
for each stage of the reaction.

Catalytic Activity of Polychelates in the Liquid
Phase Oxidation of Hydrocarbons

A, I, Meex’kov, G. M. ALEEKEENA,
Yu. M. GREEDN’YOV, AND
N. P. KeEYER

Institute of Catalysis of the Siberian
Division of the Acad Sci
of USSR

Certain kinetic relationships were established in
oxidation of isopropylbenzene and ethylbenzene
in the liquid phase in the presence of a catalyst on
a polymeric chelate carrier. The results show
that catalytic decomposition of the hydroperoxide
is the fundamental source of the free radicals
produced in the reactions studied. Based on the
kinetic data obtained, a multi-stage reaction



