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The corrosion rate and the hydrogen absorption behavior of
Titanium under reducing condition-

(Research Document)

H.Suzuki*,N.Taniguchi**, S.Kawakami**

Abstract

Titanium is one of the candidate materials for overpacks as a high corrosion resistance metal.
Crevice corrosion and hydrogen embrittlement are main causes of the damage of long term
integrity of titanium overpack. At the initial stage of repository, oxidizing condition will be
given around the overpack because oxygen will be brought from the ground. The oxygen will be
consumed by the reaction with impurities in buffer material or corrosion of overpack, and
reducing condition will be achieved around the overpack. With the changing of redox condition,
the H2O reduction becomes to dominate the cathodic reaction accompanying hydrogen
generation. However, it is not known about the corrosion resistance and hydrogen absorption
behavior of titanium under reduction condition.

In this study, the immersion test of titanium in aqueous solution was carried out.
Based on the SIMS analysis, the hydrogen concentration distribution and the oxide
film growth behavior were investigated. From the result of immersion tests for 2 years,
corrosion rate of titanium were estimated to be in the order of 102 10-lum/y in the
aqueous solution.

*  : Nuclear Energy System Inc.
** . Barrier Performance Group, Waste Isolation Research Division, Waste Management and

Fuel Cycle Research Center.
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