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Abstract

Ceramic coatings have been studied to suppress tritium permeation, structural material corrosion, and
magnetohydrodynamic pressure drop in fusion reactor blankets. Since blankets are exposed to high-energy neutron
irradiation, understanding its effects on coating performance is essential. This study investigated Au-ion irradiation with a
low electronic-to-nuclear stopping power ratio on yttrium oxide and zirconium oxide coatings, followed by electrical
conductivity and deuterium permeation measurements. Au-ion irradiation increased electrical conductivity by 3—4 orders
of magnitude compared to unirradiated samples, showing a greater effect than Fe-ion irradiation. In deuterium permeation
tests, the flux slightly increased at 300—400 °C, indicating a specific effect of Au ions. Above 450 °C, the flux decreased
by 1-3 orders of magnitude, similar to Ni-ion-irradiated samples, suggesting that defect recovery and grain growth occur

regardless of ion species. These results indicate that Au-ion irradiation is a more suitable simulation method.
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Figure 1. Temperature dependence of electrical
conductivity for unirradiated and respective Au-
and Ni-irradiated ZrO; coatings.
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Figure 2. Arrhenius plots of deuterium permeation flux
for Au-irradiated IBAD-Y,03 samples.
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Figure 3. Arrhenius plots of deuterium permeation
flux for Au-irradiated MOD-ZrO; samples.
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