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In a recent study by Mossbauer spectroscopy of irradiated
iron(IIT) chelates with high energy electrons (1) we have observed that
the main radiolytic effect is the reduction of the iron ion, with the
formation of the corresponding iron(II) chelates. Hydrogen radicals
formed by radiolysis were assumed to be responsible for the high yield

of the reduction process.

In order to confirm the importance cf the contribution of H’
radicals to the reduction mechanism we compare the radiation effects in
a series of iron(III) hexacyanides, same of which contain hydrogen in
the form of water of crystallization and others crystallize in anhy-
drous form. The presence or absence of water molecules in the different

canplexes was carefully detected by infra-red measurements.

The details of the experimental procedure are given in
Ref. 1. The samples were irradiated in the cryostat with an approximate
dose rate of 20uA for 30 minutes. The temperature was maintained below

-.1-2@04K‘ The source used was 10 mCi 5’Co in Pd matrix.
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The results obtained with the irradiated hydrated ferricyanides
of Sodium and Lithium (2) are illustrated in figs. 1 and 2. The
identification of the new lines appearing in the spectrum of the irradiated
camplex has been made by camparing the latter with the spectrum of the
corresponding ferrocyanide. It can be seen from the figures that the
spectra of the irradiated samples result fram the superposition oftte
lines of ferrous and ferric complexes. This shows that the main effect of
the radiation is the reduction of Fe'"H(MZ3 to Fe'M(a);* ion. As has
been observed in previous studies with other iron(III) chelates, in the
limits of sensibility of the method the decamposition of the camplex by
the radiation is of smaller importance as compared to the large reduction
yield.

In the figures 3, 4 and 5 are illustrated the results obtained
by irradiating with the same doses at the same temperature the  anhydrous
ferricyanides of Rubdium, Potassium and Silver. It can be seen that with
these camplexes the reduction yield is negligible as compared to that
obtained with the same doses for the hydrated ferricyanides. No annealing
effects were observed in all irradiated samples.

These results support the assumption that the formation of
hydrogen radicals, originated in the samples from the rediolytic
decamposition of H,0, are responsible for the reduction reaction.

It is interesting to cbserve that in the case of AgsFe(CN)s,

new lines appear in the Mossbauer spactrun, which are not due to a
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reduction product (fig.5). The large quadrupole splitting (2.05 mm/sec

5700—Pd source) corresponding

and the isamer shift -0,17 mm/sec against
to these new lines are typical of iron pentacyano complexes (3).
Further evidence for this assignement was obtained by camparing  the
infra-red spectra of the irradiated sample with the unirradiated one.
Changes were observed in the region of the CN stretching frequencies
(fig.6) ,with the appearence of new bands due to radiolysis at 2180 cm *
and 2100 cm-l, which are in the range of frequencies of iron(III)
pentacyano camplexes (4). This result suggests +that in the absence of a
free radical mechanism involving the transition ion in a redox reaction,
the radiolytic protection of the molecule is decreased and decomposition

reactions occur under the influence of the radiation.

It is important to cbserve that with much higher doses a
further decamposition of the Silver ferricyanide leading toa complex
Mossbauer spectrum was obtained. Further investigations are in progress
and the results will be discussed in view of the observations of K-capture

process.
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Figure 1 - Mossbauer absorption spectra of (a) non-irradiated Sodium

ferricyanide

(c) irradiated Sodium ferricyanide,

(b) non-irradiated Sodium ferrocyanide
All spectra at 295°k.
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Figure 2 -~ Mossbauer absorption spectra of (a) non-irradiated Lithium

ferricyanide (b) non-irradiated Lithium ferrocyanide. All

spectra at 295°K.
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Figure 3 -~ Mossbauer absorption spectra of (a) non-irradiated Rubdium ferricyanide

{b) irradiated Rubdium ferr

temperature,

icyanide,

Both spectra at liquid Nitrogen

$81



COUNTS PER CHANNEL (x10°)

L) oe, o 2 % 3:
T, » srssap M
490 e :mfx‘%'}“"’ Lt
90 - » : o
‘:.:'o . N
* "$ .:.”.
420 -:’ "l’o (a)
1 o
e o
400 ." *
» » *
/ ! /7
‘ . PN : 4
.'.:5:. o . ” )
5 e y :.%:.. ] '. ,. [ ) / .
60 i o ) A o . o":o.'. e'.o
:'.. o .'c < . %'.::oo\.o. o "
e ol et . oo’ "’:...‘ o e
hC ".'... [ T .
' .0:0. R I 4
600} : 5
e
", o "
595 ., FL
o ® (b)
m T
o
590 ho .~.. ‘.~
o) :".::\. .:
oﬁ. “ o "
*® ’f. L4
L1 c.‘ u:
:I:. s
.. »
iRl
1 i i ] i
-0 ~0.9 o + 08 +i0 =mm/fesc

Figure 4 -~ Mossbauer absorption spectra of (a) non-irradiated Potassium ferricyanide

(b) irradiated Potassium ferricyanide.
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Figure 5 - Mossbauer absorption snectva of (a) unon-irradiated Silver fervicyanide
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Figure 6 - Infra-red spectra of irradiated and non-irradiated Silver
ferricyanide in XCl disk made in a Beckman IR-204, Roth
spectra at 2950K.



