©
2020 2023

Elucidation of local structures and mechanical properties in secondary battery
materials and development of methods to establish design guidelines
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We have carried out research into the local structure and mechanical
properties of materials for secondary batteries such as Li-ion batteries and Na-ion batteries,
making full use of computational science. Specifically, we have examined and improved the expansion
of units that determine local regions, and performed first-principles calculations and local energy
analysis for the negative electrode materials lithium titanate and sodium titanate. We have
clarified that the Tlexibility of oxygen atoms is a major factor in enabling charging and
discharging without significant volume change, even in sodium, which has a large ionic radius. Using

data obtained from large-scale models that consider the degrees of freedom of Li and Na, we have
performed learning using Al and established a scheme for searching for the most stable structure.
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