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verification for the removal of tritium in stainless steel by using
super-permeation
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This study aimed to develop the decontamination method of tritium retained
in metal components with using super-permeation of hydrogen isotopes. The simulation code which can
estimate the hydrogen diffusion, solution, recombination in solids was combined with the dynamics of

hydrogen injection during plasma exposure and hydrogen isotope exchange reaction in solids.
According to this code, the decontamination of tritium in stainless steel was expected under
sufficient high hydrogen diffusion and high tritium detrapping rate condition.
To evaluate the tritium detrapping in the trapping sites such as irradiation defects in solid,
radiation irradiation into metals was carried out, then hydrogen isotope introduction into metal
materials was performed. Thermal desorption of hydrogen isotopes showed tritium detrapping is a
rate-determining step in some metals such as tungsten.
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1. Sample preparation

Sample : polycrystalline ITER grade tungsten of ALMT Corp.
Size of sample : 6 mm¢?, 0.5 mmt

Polishing : mirror surface finish
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2-1. Neutron irradiation (E > 0.1 MeV) in HFIR at ORNL*
Damage level : 0.5 dpa

Irr. Temperature : 1073 K, 1373 K

2-2. 6.4 MeV Fe?* irradiation in DUET at Kyoto Univ.
Damage level : 0.3 dpa

Irr. Temperature : 873 K, 1073 K

v *some surface contamination was found after neutron irradiation
3. Deuterium plasma exposure in TPE at INL

lon fluence : 5.5 x 1025 D* m~2

Irr. temperature : 673 K

v

4. Thermal desorption spectroscopy at INL
Temp. range : 300 - 1173 K
Heating rate : 10 K min-!
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