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Chemical States of Radiohalogens Formed by Nuclear Reactions
in Seolids

M. Viatkovié

Radiochemistry Department, Institute »Ruder BoSkoviéx, Zagreb,
. Croatia, Yugoslavia

. The thesis deals with the chemical effects of nuclear transformations
induced in inorganic and partly in organic solids. The influence of the
chemical constitution of target compounds, their treatment before and
after the irradiation, the method of separation of stable chemical species
are studied with regard to the chemical distribution of radiohalogens
between their different oxidation states.

The measurements of chemical distribution of radioactive chlorine
(C13%) and bromine (Br84, Br#?) obtained by fast neutron .irradiation of
potassium and rubidium acetate respectively have shown that radiohalogen
atoms substitute into an alkyl radical, though in a percentually low
fraction. The higher fraction of radioactivity is found in the inorganic
form. It has also been shown that 15—50% of radiochlorine and radiobromine
formed by the (n, v) reaction in sodium chloroacetate, sodium bromo-
acetate and bromacetic acid stabilize by substitution into an aliphatic chain
or enter recombination reactions of the original compound, The results
are discussed in the light of Libby’s theory.

The distribution of I8 over the higher (I037) and the lower (I:, I)
oxidation states has been determined by analyses of I.05. I:03 . SO3 and I4Os
irradiated by thermal neutrons, The fraction of activity found in the iodate
fraction increases with the degree of oxidation of iodine.

Thermal annealing of the products of Szilard-Chalmers reactions in
neutron irradiated alkali chlorates is similar to the annealing in most
salts containing oxyanions. In perchlorates and in sodium chlorate, on the
other hand, an inverse type of annealing was observed, which means
that the percentage of the activity in the chlorate — chlorite — hypochlo-
rite fraction decreases on heating. No activity was found in the perchlorate
fraction even after thermal annealing of neutron irradiated alkali perchlo-
rates. The sensitivity to annealing in sodium perchlorate was observed to
be affected by the thermal treatment of the salts, previous to neutron
irradiation. The description of the experiments is followed by the
discussion.
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