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Study on permeation behavior of hydrogen isotope in stainless steel
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Stainless steel is used in various nuclear installations as a major structural material. Tritium is produced by
several nuclear reactions in these facilities. It is considered that the hydrogen isotope included tritium
permeated for stainless steel through the interaction such as dissolution, diffusion and recombination, and is
released on the atmosphere. Therefore, it is important to clarify permeation behavior of tritium in stainless
steel from the viewpoint for improvement of the social acceptability of the nuclear energy and safety. In this
study, deuterium experiments for each temperature and pressure were carried out. As a result, chemical state
of deuterium permeation was gaseous state. In addition, activation energy of permeated deuterium was

0.30+0.01 eV.
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Fig.1 Model of permeation process
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Fig.2 Chemical forms of permeated deuterium
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Fig.3 The amount of permeated deuterium with the
fitting results using Siebert rule
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Fig.4 Arrhenius plot to the permeation constant at pressure

dependence experiment
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Fig.5 The amount of permeated deuterium with elevated

temperature
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