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The present authors had previously report-
ed' "2e that radiobromine recoil atoms arising 
from thermal neutron capture in outer anions 
of various cobaltammine bromides could sub-
stitute in the cobalt coordination sphere to 
form 6OmBr-or "Br-labeled complex cations. 
In this investigation they found that outer 
anions of nitroammine cobalt(III) nitrates and 
nitrites could replace ligand NH3 groups in 
the radiocobalt coordination sphere when 
cobalt atom was activated by slow neutron 
bombardment. 
 Seven kinds of crystalline complex salts listed 

in Table I were irradiated in an experimental 
hole in JRR-1 reactor for one to six hours at 
pile temperature. Thermal neutron flux was
approximately 3×1011 n/cm2 sec. After standing

for one day at room temperature, the irradiated 

salts were dissolved in water and 6OCo-labeled 

species were separated by procedures involving 

paper electrophoresis3), paper chromatography4),
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TABLE 1. PERCENTAGE DISTRIBUTION OF 6•ŽO-LABELED SPEClES AFTER THE 

DISSOLUTION OF IRRADIATED NITROAMMINE COMPLEXES

* " A " denotes an NH3 group in most cases . However, it is possible that small amounts of species 

with one or two of A's being H2O may also be present in some cases.

** R= Percentage of labeled species containing one more anionic ligand than the target complex
Percentage of labeled species containing the same number of anionic ligands as the target complex

ion exchange, or precipitation. The results are 
summarized in Table I. 

As shown in Table I, substitution of ligand 
NH3 groups by outer anions (NO2-or NO3-) 
was observed** in most complex salts whenever 
the substitution product was considerably stable 
in aqueous solutions. On the contrary, labeled 
complexes containing less anions in ligands 
than the target complex were not found in 
practice after dissolution of almost all the 
irradiated salts. The factor, R, in Table I is 
the ratio of percentage of labeled species con-
taining one more anionic ligand than the target 
complex to percentage of labeled species con-
taining the same number of anionic ligands as 
the target complex. It is interesting that this 
ratio increases with the increase in electric 
charge on the target complex ion, or with the 
increase in number of neighboring outer anions. 
The results may be generally explained by 
assuming the electrostatic interaction between 
the outer anions and the complex ions frag-
mented more or less during recoil reactions. 

 It is worth mentioning that cis-trans isomeri-
zation of dinitrotetrammine complexes occurs 
during recoil processes. Cis isomer was found
with an enrichment factor of 23 5 in the

irradiated trans一(Co(NH3)4(NO2)2J(NO3),while

ttans isomer with an enrichment factor of

80±10in the irradiated cis salt.
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 ** This shwos a similarity to the well -known thermal 
transformation reactions of nitroammine cobalt(III) 
nitrites.


