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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 
NaN03 was investigated at various solution con- 
centrations and x-ray dosage rates. The NO,- ion 
yields 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,O,). For 1 M solutions of 
NaN03, 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 NaNO1 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 Cyclobexane and to Hep 
tene-1 

By H. S. BAGDASAR’YAN AND 
A. F. REVZEEN 

L. Ya. Karpou Physico-Chemical Institute 

A new method is proposed to investigat,e 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 

l/mol X set) were obtained: CCL’ + cyclohexane, 
773 (at 25’); CC&’ + Heptene-1, 2.30 X lo9 exp 
(-7000/RT); C~HiaCCb + CCl,Br, 2.45 X lo9 exp 
(--8500/RT); CC&’ + Ccl,‘, 1 x 108; C,H&Cla’ 
+ C&&CL’, 1.0 X loo. A comparison with pub- 
lished data shows that the constants of addition of 
CHS’ and CCL’ radicals to cyclohexene, heptene, 
vinyl acetate, anthracene, and styrene increase in 
the order mentioned. The absolute values of the 
constants for these radicals differ but little. 

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. Lomonosoo State Vni- 
nmsity in Moscow 

The results of a study of kinetics of ionic 
exchange processes are summarized for various 
systems of synthetic zeolites and solutions of 
LiCl, NH&l, NH,NO,, CaCl?, MgCh, and 
PC(NOI),. For the solution concentrations of 
0.1 to 1.0 N, 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. PONAMAR’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 16O”E(, 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 cffrctive 
activation energy values. 

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

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

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

A study was made of the effects of Li, Ga, and 
In additircs 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 O.&O.75 atom A at 
850” increases the rate of isotopic oxygen ex- 
change with the ZnO catalyst so that it exceeds 


