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Abstract

Knowledge about the amount of adsorption and/or adsorption states of tritium in
various materials is of great importance to the development of safety handling systems
free from the serious contamination of tritium gas. The amount of tritium adserbed on
materials has been usually measured by an apparatus isolated from the tritium gas ex-
posure system. Therefore, the amount of tritium observed deviates from the original
value because of desorption into the ambient atmosphere and its reaction with atmos-
pheric components. From this viewpoint, we developed a measuring system equipped
with a small detector attached directly to the tritium exposure system, and examined
performance of the system.

The detector employed in the present counting device was a hemispherical G-M

tube covered with a tungsten mesh in place of a thin mica window. The efficiency of
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the present counting device was remarkably affected by absorption of B-rays in the
working gas (mixture of helium and 1% isobutane) and its geometrical configuration.
These effects on the observed counting rate were checked by using a polymer source
labeled with tritium. As a result, the efficiency significantly decreased with the ab-
sorption of B-rays in the working gas rather than as a result of its geometrical con-
figuration. From the absorption curve, it was determined that the absorption coeffi-
cient of B-rays was 2.16cm™! for the ambient gas. From these results, the overall ef-
ficiency (F) was shown as F=exp (—2.46h), where h is the distance from the sample
surface to the detector. The practical examination was carried out by using small
nickel and iron plates exposed to tritium gas at room temperature. A great difference
in the amount of adsorbed tritium between both metal samples was clearly recognized
irrespective of the small surface areas less than 1 cm?®. In addition, the results showed

that the present counting device could measure the coverage less than 1075,
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Fig. 1. Cross-section of the counting device.
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Tablel i3, 4 EBEL ) F77 LI Tablel Examples of the application of the
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tium on nickel and iron plates.
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- _ 1500 1 e
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