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This study focuses on proton-conducting oxides that can be apﬁlied as
electrolytes in steam electrolysis and fuel cells. This is a perovskite structure with some
trivalent cations added. The positions of the cations at finite temperatures were investigated by
density functional theory and cluster expansion and Monte Carlo simulation, and it was shown that
they do not form clusters but are isolated at around 1300 .

In addition, a new collaboration with a research group at Tohoku University was started, and the
effect of the position of the trivalent cation on the bulk modulus was clarified. This research was
awarded the Best Presentation Award at the 33rd Autumn Symposium of the Ceramic Society of Japan.
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Roles of Oxide lon Vacancies and Covalency to Explain Chemical Expansion Difference between Yttrium-Doped Strontium Cerate
and Zirconate
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