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Model Expreiments on the Radiation Effects
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Takjo Asal

Radiation Center of Osaka Prefecture

Experiment 1.

In this experiment the influences of solid material components to the surrounding water were tested.

A system composed with solid material (Pinctada maxima shell) and water was irradiated by $°Co
gamma-ray. The fragments of Pinctada maxima shell of 10 grams in distilzted water of 10 cc were
irraciated to total dose of 1 107 r at room temperaturs. After irradiation, the water was filtered and
its drop of 0.5 cc was put on a small piece of filter paper and dried. The filter paper was activated with
original shell fragment of 40 miligrams. The neutron irradiation was performed by the Kyoto University
Reactor, at the neutron flux of 4x 10!2 n/cm? sec., during 20 minutes. The gamma-rays from these
samples were measured by 3 x 3" Nal and 512 PHA. The measured gamma-rays for these samples are
shown in Fig. 1. The gamma-ray spectra are the same for the original shell fragment and for the water.

Thus, the components of solid material irradiated, rather faithfully, move into the surrounding
“water.

Experiment 2.

In this expeiment the infliences of the concentration of solution upon cotracting insoluble material.

A system composed with wter solution (K,Cr,O, water solution in varied concentration) and liquid
“which is not miscible with water (nonbreak soybeanoil-yellowish brown and transparent) was irradiated by
60Co gamma-ray. Scc of nonbreak soybeanoil was floated on K,Cr,O, water solution of 5 cc in small
glass test tube. The K,Cr,O, concentration of solution were 10-* Mol, 10~ Mecl, 10-® Mol and 10-* Mol.
“These groups were irradiated to total dose of 1 x 10*r, 1 10%r, 1 x 105 r and 1 x 107r. For the estimation
-of radiation effects on oil, meaurement of color change was adopted. For this purpose, transmittance in
500 mye were measured by electrophotometer under settling the transmittance value of not irradiated
nonbreak soybeanoil as 100. Results obtained are shown in Tab. 1.

Thus, the radiation effects on the liquid which is not miscible with contacting water solution depend on
‘the concentration of water solution, and moreover, these is an optimum concentration.

These two experiments reveal us followings, that is;

Though water or water solution plays the leading part for the indirect action of radiation, it is not
-one way reaction—from water or water solution to the other materials-but dynamically mutual, through the

movement of components of contacting materials to water and changes of concentration caused by it.
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FiS. 1. Gamma ray spectra of Pinctada
maxima shell and its extract.
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Tab. 1 Color change of irradiated nonbreak soybeanoil, soybeanoil alone and floated on
K,Cr,0,. water solution of various concentration. Transmittance of 500mg were
measured under settling the transmittance value of not irradiated nonbreak so-
ybeanoil as 100

reak eanoil (5 float

adiation Nonbreak Nonbreak Soybeanoil (% cc) Oil.ed on

LD Soybeanoil 10-* Mol K,Cr, | 1072 Mol K,Cr, | 107° Mol K,Cr, | 107* Mol K,Cr,
ose ( 5¢c) only | O, Water Solu-| O, Water Solu- | O, Water Solu- | O, Water Solui

tion ( 5cc) tion ( 5 cc) tion ( 5cc) tion (5 cc)
1x10 | 100 100 00 | 100 ‘ 100
1x10°r | 120 120 20 | 124 i 120
1x10% | 164 164 164 ! 173 173
I

1x107r ‘ 1,400 1,375 1,463 | 1475 | 1,42
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