BIKENY F 7 LR v ¥ —HFRHE 4 © 13—22, 1984,
m X
FYF LK D EREREDE L
— B E MY F T A DIEER—

oW B KR = F e ® 4 H B
BILRFMNVF UV LRFE 2y —

EILTHAEES190

m g — E - m " - £ B & X

7 uAASH
RRM=Mm& 46 TH22—1

Contamination of Ionization Chambers Exposed to
Tritium Gas and Tritiated Water
—Cu, Ni-plated, and Au-plated Chambers—

Masao MATSUYAMA, Hitoshi MIYAKE and Kuniaki WATANABE

Tritium Research Center, Toyama University
Gofuku 3190, Toyama 930

and
Kazuma KATO, Hiroshi MAEKAWA and Hiroo SATO

Research and Development Laboratory, Aloka Co. Ltd.
1-22-6 Mure, Mitaka, Tokyo 181

(Received December 25, 1984)
Abstract

Ionization chambers are widely used for measuring tritium in the gas phase.
Recently, however, it has been perceived that the contamination of the chamber wall
due to the adsorption of tritium significantly impairs the reliability of the ionization
chambers when they are used for measuring tritium at high concentrations. As a first
step to overcome this difficulty, we studied the contamination of ionization chambers
with tritium gas(HT) and/or tritiated water vapor (HTO) by using different compo-

nent materials (Cu, Ni-plated, and Au-plated chambers).
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In case of the Cu chamber, the concentration of tritium gas in the chamber
decreased exponentially with time due to purge by fresh air to a certain level. Then,
the decrease rate slowed down drastically (the memory effect). This is caused by
adsorption of tritiated water on the surface of the material; the tritiated water being
formed in the chamber due to exchange reaction with water vapor. In case of the
Ni-plated chamber, the memory effect was also observed; however, this is not due to
the adsorbed tritiated water. Instead, it is thought to be due to adsorbed tritium such
as T(a) or HT (a). With respect to the Au-plated chamber, no memory effect took
place when it was exposed to tritium gas(HT).

On the other hand, when the chambers were exposed to tritiated water vapor, all
showed a large memory effect. It was clarified that the memory effect principally
arose from the physically adsorbed tritiated water.

In conclusion, the Au-plated chamber is most preferable for measuring tritium gas.
However, the memory effect due to the adsorption of tritiated water vapor is as large
as that for the other two. Therefore, it is necessary to develop suitable decontamina-
tion methods or the contamination will have to be avoided by the selection of more

suitable material.
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Fig. 1 Schematic diagram of the experimental apparatus.
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Fig. 2 Diagrams of gas-flow: Pass 1 for drying air, Pass 2 for circulating tritium, and Pass 3
for purging with air.
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Fig. 3 Variation of the tritium concentra- :
tion in the Au-plated chamber with
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Fig. 4 Decrease in the tritium concentra-

tion with purging time.
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Fig. 8 Decrease curves of the tritium con-
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by purging with dried air after
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*Curve A is the same one as that
shown in Fig. 7, A.

Fig. 7 Decrease curves of the tritium con-
centration in the Ni-plated chamber
by purging with dried air (4) and
room air (B) after exposure to
tritium gas.
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