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Abstract

Pulverized solid specimens of ferrous sulfate and another twenty kinds of inorganic
substances were irradiated with cobalt-60 7-ray, and the variations in amounts of oxidative or
reductive reactions to the potentiostatically controlled jodide-triiodide redox system were
measured.  Although most of these substances were more or less oxidized or reduced
following irradiation, the irradiation effect was most remarkable on ferrous sulfate. Ferrous
sulfate was oxidized by the irradiation and it was shown that the amount of oxidation was
almost linearly proportional to the exposure within some limitation. The irradiation effect
was quite stable when accompanied by practically no fading for a long cooling period. In
this sense, ferrous sulfate seems to be the most feasible material for the solid chemical
dosimetry.  Since the amount of oxidation of the irradiated ferrous sulfate was strongly
dependent upon the amount of hydration, the first step of this reaction may be the decom-
position of the water of crystallization.  The maximum value of G(Fe3*) was about 6 and

it was much smaller than that in the aqueous solution containing this salt.
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Fig. 1 Potentiostatic responses of iodide-triiodide redox electrode
to insertion of r-irradiated ferrous sulfate into etectrolytic cell
(exposure level ; open circle 10%, open triangle 8 x 107r, closed
circle 6 X 10r, closed triangle 4 X 107r, half-closed circle 2 x 107r)
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Fig. 2 Oxidation of r-irradiated ferrous sulfate as a function of
exposure (exposure rate 5.15 x 10%t/hr, curve a FeSO,-6.58H,0,
curve b FeS0,:0.97H,0)
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Fig. 3 Effect of number of hydiation of r-irradiated ferrous sulfate
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Fig. 6 G values for oxidation of r-irradiated ferrous sulfate as a
function of number of hydration
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Table 1. Variation in amount of oxidative or reductive reaction of
inorganic substances with iodide-triiodide redox system
by r-irradiation (exposure 10°r)

Amount of reaction (Coulomb/g) Timlq of
Substance olf)i;:z?zi(i)(?n Before Increase by Cz(f)telzlrlg
irradiation, irradiation, irradiation
o 49 (day)
Ag,O Red 1.0 -0.25 10
Al,O4 Ox 0 1.8x 1078 e
Cu,O Ox 7.8%x107% 7.0x107 43
CaO Ox 160 — 150 46
CoO Ox 25 6.0 23
Crs04 Ox 0.25 0.12 19
Fe 04 Ox 0.83 —0.08 17
Fe;O, Ox 1.52 0.63 7
MgO Ox 0.18 0.14 —
SnO Red 0.047 0.83 45
Si0, Ox 3x 1078 0.018 7
ZnO Ox 0.084 —0.034 8
KCl Ox 0 5.4x1072 30
NaCl Ox 0 2.9%x 1072 32
BaSO, Ox 0 0 —
CaS0,-2H,0 Ox 0 0.073 45
FeSO,-7TH,O Ox 0.19 87 31
Feo(SO,)s  nHO Ox 468 1580 34
SrSO, Ox 0 0.19 e
Co(NQy),6H,0 Ox 0 1.07 34
NiC,0,-2H,0 Red 0.16 0.18 —

Red or Ox means that each substance is reductive or oxidative to the iodide-
tritodide redox system.
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