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Average Life of Active Molecules and Oscillatory- 
Type Models of Monomolecular Reactions 

E. E. NEEKEETEEN 

Institute of Chemical Physics of the 
Academy of Sciences of USSR 

To construct oscillation-type models of mono- 
molecular reactions the average lives of excited 
oscillating molecules were calculated in terms of 
the oscillation-inducing energy and true harmonic 
oscillations. The results show that Sleiter’s Quan- 
tum Theory overrates the effect of the ducts on 
the decomposition rates. Elimination of the excess 
contribution opens a way to calculate the lives of 
oscillating excited molecules at the threshold of a 
monomolecular reaction and to estimate their 
upper and lower life limits. 

Flame Propagation in Oxygen-Hydrogen Mixtures 
Within Ignition Limits 

V. YA. BAS’YEVEECH AND S. M. KOGARKO 

Institute of Chemical Physics of the 
Academy of Sciences of USSR 

A study of oxygen-hydrogen flames was made at 
different temperatures and pressures within the 
ignition limits. It was found that kinetics of flame 
propagation can be calculated by use of the well 
known equation for the chemical reaction rate 
constants. Calculations with the aid of electronic 
computers show that use of appropriately chosen 
reaction rate constants results in highly accurate 
data to describe the reaction at the conditions 
employed. Consequently, accuracy of the data 
calculated for the reaction, H + 0% + M + HO, 
+ M, is greatly influenced by the choice of the 
rate constant values. A comparison of the calcu- 
lated and empirical data shows that at tempera- 
tures of 600-800°K highly accurate results are 
obtained using values as small as lOa cm’/mol’ 
X sec. 

A Method to Determine Excitation Energy of 
Molecular Ions 

L. V. SOOMEEN AND M. V. GOOR’YEV 

L. Ya Karpov Institute of Organic Chemistry 

A novel method is described to determine ex- 
citation energy of molecular ions. This is based on 
measuring the magnitudes of the momentum im- 
parted to molecules by impacting electrons. Valid- 
ity of the new method is supported by theoretical 
and experimental data. 

Mechanism and Kinetics of Addition of Hydrogen 
Iodide to Common Carbon-Carbon Bonds of 

Hydrocarbons Dissolved in Organic Solvents: 
Addition of Hydrogen Iodide to Dimethyl Ester 
of Acetylene Dicarboxylic Acid in Toluene, 
Chlorobenzene, and n-Hexane Solutions 

G. F. DVORKO AND E. A. SHEELOV 

Institute of Organic Chemistry of the 
Academy of Sciences of Ukrainian SSR 

The rate of addition of hydrogen iodide to 
dimethyl ester of acetylene dicarboxylic acid 
(ADE) in toluene, chlorobenzene, and n-hexane 
solutions can be calculated by the following kinetic 
equation : 

d(HI) - - = kr(ADE)(HI) 
dt 

The maximum temperature points on the tem- 
perature-rate constant (k,) curves for toluene 
and chlorobenzene are 30° and 13.5”, respectively. 
With n-hexane as the solvent, the rate of HI 
addition (E = +2.8 kcal/mol) changes only 
slightly at temperatures of 0” to 30”. 

The slow-down of the HI addition reaction in 
presence of iodine is due to catalytic addition of 
the iodine to the acetylene dicarboxylic ester. The 
anomalies of the temperature-rate curves are at- 
tributed to formation and subsequent decomposi- 
tion of the complex formed by interaction of HI 
with the carbomethoxy group of the ester. 

Mechanism 04 Formation of Hydrogen Peroxide 
in 0.4 M Aqueous Solution of Sulfuric Acid by 
High-Dosage Radiolysis 

A. K. PEEKAYEV, G. K. SEEBEERSKAYA, 
G. G. R’YABCHEEKOVA, AND 

P. YA. GLAZOONOV 

Institute of Physical Chemistry of the 
Academy of Sciences of USSR 

Radiolysis of 0.4 M aqueous solution of sulfuric 
acid was investigated with and without added 
oxygen in the reaction system, using electronic 
pulses of 5 x lOA set duration and a dosage rate 
of 3 x 10” ev/ml X sec. The results show that 
at this dosage rate the yields of hydrogen perox- 
ide, G(Hz02), and of the per-acids, G(H&O, + 
H2SOS), are substantially greater than at smaller 
dosage rates. The yields of hydrogen, G(H,), 
also increase when the solutions are saturated with 
argon gas. Addition of small amounts of KBr to 
the oxygen-containing solutions markedly decrease 
the HZ01 yields. 

In the main, the results obtained are attributed 
to the increasing influence of recombination of the 
H and OH radicals in the solutions. 

Using the experimental data, the relative reac- 
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tion rate constants were calculated for several 
radiative reactions. 

“Step-Wise” Recombination of Free Radicals in 
Irradiated Organic Compounds: Discussion of 
Proposed Formal Kinetic Model and of a 
Method to Evaluate Kinetic Constants 

A. I. MEEKHI'LOV, YA. S. L'YEB'YED'YEV, 

AND N.YA.BOOBEN 

Institute of Chemical Physics of the 
Academy of Scierwee of USSR 

Several models of “step-wise” recombination of 
free radicals in solid phase are discussed. The re- 
sults of formal kinetic calculations are compared 
with the experimental data. An experiment to 
evaluate spatial distribution of the free radicals 
is proposed. 

Formation and Reactions of Free Radicals in 
Organosilicons Irradiated by Ultraviolet Rays: 
Polyphenylmethylsiloxane 

E. L. JOOJGOV, N. N. BOOBNOV, 

AND V. V. VOYEVODSKY 

Institute of Chemical Kinetics and 
Combustion of Siberian Division of 
the Acadmy cf Sciences of USSR 

EPR studies were made to determine kinetics 
of formation and reactions of free radicals in poly- 
phenylmethylsiloxane. At a temperature of 77°K 
the radicals identified were 6E& and R&H*. A 
study of kinetic principles to correlate intensity 
of ultraviolet light with accumulation of the free . 
radicals shows that the CH, radical formation, due 
to rupture of the Si-C chemical bond, requires 
two quanta of radiation; on the other hand, for- 
mation of R-CH,, which involves rupture of the 
C-H chemical bond, requires only one quantum. 

The rate constants of methyl radical in the reac- 
tions below were determined as follows: 

C’H3 + M* J:‘C& + R - CH,; 
koeff = 2 X 10m3 set+ 

&I,+M~CR~+R-CH~; 
kc = 3.5 X 10-h set-r 

122 
CH, -l- CHa + CzH6; kz = 1.2 X 1O-21 cm3/sec 

Kinetics of Isotopic Exchange Between Hydrogen 
and Water Vapor Over Nickel Catalysts: Effect 
of Transfer Reactions on the Reaction Rates 

E. S.N'YEDOOMOVA,G. K. BOR'YESKOV, 
AND M. G. SLEENKO 

D. I. Mend’yel’yeyeo Chmico-Technological 
Institute of the City of Moscow; 
Institute of Catalwis cf Siberian Dicision cf 
the Academy of S-ciencks of USSR 

The isotopic exchange reaction, HDO + H?+ 
HD + H,O, was studied over a nickel-chromium 
catalyst in a recycle-continuous and in a single 
pass-continuous operation. The effects of the cata- 
lyst particle size and of linear velocity of the 
gaseous reaction stream were determined and an 
equation to evaluate chemical kinetics of internal 
diffusion was derived. The results at a temperature 
of 130” show that with the catalyst particles larger 
than 0.1 mm in size the isotopic exchange reaction 
proceeds by internal diffusion. 

Catalytic Properties of Rare Earth Oxides in 
Oxidation of Hydrogen 

T. T. BAKOOM'YENKO 

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

Catalytic activities of oxides of lanthanum, 
serium, praseodymium, neodymium, samarium, 
dysprosium, holmium, ytterbium, and lutetium 
were determined in oxidation of hydrogen at 
temperatures of 300” to 500” and total system 
pressure of 550 mm Hg. The concentrations of 
oxygen in the oxygen-hydrogen mixtures employed 
were 2% and 98%. 

The results of this study show that the rare 
earth oxides investigated are catalysts of medium 
quality compared to the oxides of the central 
elements of the 4th period of the Periodic Table. 
Except for the oxides of praseodymium and neo- 
dymium, the activities of these oxides are of a 
like order of magnitude; the activities of praseo- 
dymium and neodymium oxides are of the next 
higher order. 

The heats of activation of the reaction over 
these catalyst,s were evaluated and found to 
change with changes in the composition of the 
reaction mixture. The composition changes are 
believed to affect the stationary state of the reac- 
tion and activity of the catalyst. 

Kinetics of Ammonia Synthesis Over Alloys of 
Iron and Cobalt 

N. M. MOROZOV, L. I. L'OOK'YANOVA, 
AND M.I.T)YOMKEEN 

L. Ya. Karpoo 
Phytico-Chemical Ins&&e 

A study of kinetics of ammonia synthesis was 
made over iron-cobalt alloys. Increasing cobalt 


