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A comparison of the chemical effects of the (n,y)
and (n,2n) reactions has been thought to present a
basis for deciding whether or not the final state of
recoil atoms is dependent on the initial recoil
energy, since the (n,2n) reactions are estimated to
impart a far larger recoil energy to the atoms than
the (n,y) reactions induced by thermal neutrons. In
an earlier paper, we reported that ®Br arising from

the (n,2n) reaction gave nearly the same retention
as #7Br from the (n,y) reaction in NaBrO,.1?
However, almost concurrently, Aten and his co-
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workers reported that 1?1 arising from the (n,2n)
reaction showed a considerably lower retention
than 1] from the (n,y) reaction in KIO;.® Recent-
ly, Dupetit and Aten have reported similar ex-
periments on CsIO Y and CsIO,» The present
work was undertaken in order to see if this difference
found between the behavior of 1261 and 128] is a
general phenomenon in inorganic iodine compounds
of different types.

KIO,;, KH(1Oy),, 1,05, and NalO, were ir-
radiated with fast neutrons obtained from the
66 cm cyclotron of this Institute, and the distribution
of the 126I produced by the *I(n,2n)'?%I reaction
among various oxidation states was determined.
The results were compared with data found in
literature on the 28] from the 2’I(n,y)!28I reaction.

Experimental

The samples were commercially-available reagents
of a high purity. They were irradiated for 3 hr with
fast neutrons obtained by bombarding a metallic lithium
target with 3.5 MeV deuterons accelerated in the cyclo-
tron. The temperature of the samples during the
neutron irradiation was slightly higher than room tem-
perature. 'The neutron flux was 10°—107 neutrons/cm?.
sec. The irradiated samples were subjected to the
following chemical separation procedure within a few
hours after neutron irradiation. The irradiated KIO,
and NalO, were dissolved in water, while the KH(IO;),
and I,0; were dissolved in aqueous solutions containing
a large excess of KOH. The alkaline solutions were
then carefully neutralized with dilute nitric acid. 1281
atoms in different oxidation states were separated by the
following chemical procedures after an appropriate
amount of a carrier (I=, IO;~ or I0,~) had been added:
(1) Todine atoms in the lower oxidation states (I, I,
and IO~) were precipitated as Agl. (2) Iodine atoms
in the lower oxidation states were separated by exchange
extraction with I, dissolved in CCl;.  (3) IO;™ ions were
precipitated as Ba(10;),-H,O.  (4) 10;~ and 10,4~ ions
were separated from iodine atoms in the lower oxidation
states by an anion-exchange procedure.® (5) 10, ions
were precipitated as KIO,. The radioactivity of %I
was measured by means of a Nal scintillation counter
after the short-lived nuclides had decayed. The data
were reproducible with allowable deviations, and the
results obtained by the different procedures were in good
agreement.

Results

The results obtained are shown in Table 1. Stor-
age for several hours at room temperature was found
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TaBLE 1. OXIDATION STATE OF 26] ARISING FROM
THE (r,2n) REACTION (the present work)

Compound I-+1, 10,- 10,
(%) (%) (%)
KIO, 44+1 56+ 1 <1
KH(10;), 60+1 40+1 <1
1,04 44+1 56+1 <1
KIO, 441 9442 2+1
TABLE 2. OXIDATION STATE OF 28] ARISING FROM

THE (n,y) REACTION (a summary of data
of previous workers)

C’ompéund I-+1, 1I0;~ 10,~ Reference
(%) (%) (%)
KIO, 33 67 0 a)
KH(IO;), 47 53 0 a)
1,0, 31 69 0 b)
KIO, 10 86 4 c)
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to cause no detectable change in the chemical dis-
tribution of **¢I in the irradiated materials. In
I(V) compounds a slight increase in the parent
form was observed after storage exceeding 24 hr
at room temperature. In Table 2 the data on the
(n,y) reaction reported by previous workers are
summarized. A comparison of Tables 1 and 2
indicates that for both I(V) and I(VII) compounds
the distribution of radioactive recoil iodine atoms
is considerably different for the (n,y) and (n,2n)
reactions. It may thus be concluded that, for
all the I(V) compounds studied, the retention
of 1] is lower than that of 1281 this conclusion is in
accordance with the previous report on KIO; and
CsIO,.3%  Since we found no significant difference
between the behavior of the recoil bromine arising
from the "°Br(n,)%°"Br and "*Br(n,2n)?®Br reactions
in NaBrO,,»? it is unlikely that the difference
observed in the iodine compounds stems from the
difference in recoil energy accompanying each
nuclear reaction. We also reported previously
that the 80=Br and 32Br arising from the (n,y) re-
actions showed slightly different retention values
in various bromates, and interpreted the difference
as resulting from the highly-converted isomeric
transition of 82™Br to 82Br after the (n,7) reaction.”®
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Thus, it may be possible that the difference observed We are grateful to Mr. A. Shimamura for his
in the retention of 1261 and 281 is also a result of technical assistance in the neutron irradiations.

an internal conversion process of the excited 1261
or 128,






