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Interaction of Atomic Hydrogen with Certain
Molecular Compounds in Rarefied Zone of
Hydrogen Flame

V. N. PanrFeerov, V. V. VoxEvoDsSKY
Institute of Chemical Kinetics and Combustion
of the Academy of Sciences of USSR
The experimental results presented cover inter-
action of atomic hydrogen with molecules of some
monoatomic alcohols and of some saturated, un-
saturated, and aromatic hydrocarbons, The
observed deerease in atomic hydrogen concentra-
tion in the rarefied zone of the flame due to the
added hydrocarbons was determined by EPR
technique. Based on these experimental results,
the rate constants and activation energies were
calculated for the reactions of atomic hydrogen
with the molecular hydrocarbons employed in the
study. The calculated data are compared with the
available published data. Parameter, «, was
evaluated and found to be proportional to the
ratios of the rate constants of recombination and
oxidation of the radical, R.

Mechanism and Kinetics of Thermal Decompo-
sition of Ethane

Yu. I. KOODR'YAVTIZEVA,

V. I. VYED'YEN'YEYEV
Institute of Chemical Physics of
the Academy of Sciences of USSR

The effects of temperatures of 610°-680° and
pressures of 10-700 mm Hg were determined on
the initial rates of thermal decomposition of
ethane. The results show that with decreasing
pressure the order of this reaction changes from
1 to 1%. The pressure range corresponding to the
alteration in the reaction order is practically
independent of the reaction temperature.

A scheme of thermal decomposition of ethane
is described. This takes into account the altera-
tion of the magnitude of the monomolecular de-
composition constant with pressure. The scheme
proposed explains satisfactorily the relationships
based on the experimental data.

The Formation Mechanism of Some of the
Secondary Products in High Temperature
Cracking of Ethane

L. V. SeEvV'YEL'KOvA, A. M. BRoDSKY,
R. A, KarLEeN'YENKO, K. P. ZAVROVSKY
A. V. Topcheeyev Institute for Petrochemical
Synthesis of the Academy of Science of USSR
The mechanism of formation of secondary
products in cracking C:H; in presence of added
(0.01-0.03%) C}'H. was studied in a continuous
turbulent flow reaction system at temperatures of
830°-920° and a pressure of 90 mm Hg. The
results show that C.H. by-product is formed prin-
cipally by the union of two molecules of C.H..
The disappearance of C.H. is mainly via the
formation of CH, and coke. The rates of these
reactions substantially depend upon the character
of the bheating medium employed. Using quartz as
the heat carrier, the CH: formed from C.H. does
not exceed 3-7%. C.H. participates significantly
in the formation of carbonaceous products de-
posited on the corundum and quartz.

77-Complexes from Radicals and Their Role in
Liquid Phase Reaction Kinetics

A. L. Boocuacuenko, O. P. SOOKHANOVA,

L. A. KaLasHNEEKOVA, M. B. NEIMAN

Institute of Chemical Physics of

the Academy of Sciences of USSR
Aromatic radicals form 7-complexes with mole-
cules of the solvents. The complexes so produced
either increase or decrease reactivity of the radi-
cals. For cases of decreased radical reactivity, the
overall reaction is a combination of the three ele-
mentary steps: a free radical reaction, a reaction
of the m-complex of a radical, and the reaction
comprising equilibration of solvation. The ecal-
culated values listed are: equilibrium constants
for the e-complexes formed, coordination num-
bers of the w-complexes, heat of formation of
benzene-“dianisyl nitr(ic) oxide” w-complex. Some
of the factors responsible for changes in reactivity

of the radicals are discussed.
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