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Abstract
was made to assess the validity of previously
published claim that, in neutron irradiated ammonium dichromate heatmg leads to the

reducing species that cause lowering of the value of retention.

Simultaneous investigation of the behavior of both the ammonium and potassium salts

showed this claim to be incorrect.

1
L_,.-

antiga¥] ila g )5 Cpdad gl Wl

g p e st 4
M._)dcl4\;~\,a.u.l( )).;u:xx 0.@5;

e

(8
Introduction
Following thermal neutron capture the

compound nucleus is formed in a highly exited
state and, as it relaxes, it suffers recoil. The
recoiling atom does not cause changes only
within the campound te which it is bound but
also to molecules of the surroundings, and, as it
slows downr, it will take part in such chemical
processes as addition, displacement, combination
and solid state exchange. [1]

The percentage of molecules that retain their
initial state or return to it as a result of some
physical treatment is called Retention, [2] and
was stated to be dependent on solution effects in
addition to being modified by temperature and
hgh'h

The existence of such species as CrOs, CrO,, CrO
Cr™® was proposed for the irradiated

and

potassium chromate, [1], with initial ret tention of

61%, which was stated, to be independent of pH
of the in which the sample was
dissolved
Formation of Cr
chromate had also been reported [3].
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Harbottle and Sutin in their study of neutron
irradiated potassiumn and ammonium dichromate
[4], also attributed the low retention value for the
ammonium salt to the reducing behavior of the
ammonium ion, while Maddok and Gettoff
attributed the lowering of the retention value to
photolytic degradation [5], while Hagrbottle, in
an investigation on M;CrO; & M;Cr;O; [6&7],
found new values for R attributing the changes in
R values to solvent effects.

The methods employed for isolating the
radioactive species formed in the above reported
works included ion exchange, precipitation, paper
chromatography and solvent extraction.

Later work carried out at Cambridge indicated
the inapplicability of the first three of these
methods for this line of work, thus leaving us
with solvent extraction as the only viable
approach. [8]. Such a procedure was then apphed
for separation of the radioactive species in
neutron irradiated Cr VI compounds hitherto
studied whereby the irradiated specimen is added
t0 a homogeeous mixture of the solvent.
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And the isolating solvent which was being
shaken continuously, thus not allowing time for
any solution process to be effective, this we
accept as Zero time extraction.

Experimental

Irradiation with thermal neutrons was done
using Am (241)/Be source Flux 1075 n/em”2; s
Counting was made on M PHA type Ortec 64208
with 3*3 Nai(T1) detector Heating in a Baird and
tattlock oven Quantity irradiated 10g .\
Extraction into 10% solytion -of, HDEHP
(toluene)(25m!l)HDEHP=Bis(2 -emvlnc;\yl) or the
phospheric acid From 3M HNO; (25 ml)
Specimen used in each extraction (20 mg)
Volume used for counting (15 ml)

Results and conclusion

Table A shows results of early work. Tables
(B1&B2) show similar trend in values of R for
both the potassium and ammonium salts with a
decrease in its value with rise of temperature.
This is a consequence of the presence of electron
rich O & F centers accompanied possibly by
thermal decomposition, this invalidates the
hypothesis that the ammonium ion decompose
and behaves as a reducing species, this similarity
in trend is also observed in the isothermal
annealing study of these tow compounds. Tables
(Cl &C2) and give support to the conclusion that
earlier investigation assumed as R- values are in

fact the result of solution effects and bear no-

species actually present in the
irradiated solid, a problem that was eliminated
through employing Zero time extraction,
Therefore the claim of ammonium decomposition
is incapable of verification. We therefore
conclude that it is incorrect.
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