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Chemical compatibility of structural and functional materials in liquid metals
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To achieve a carbon-neutral society around 2050, the research and development of fusion energy and innovative nuclear reactors as
zero-carbon power sources are accelerating worldwide. To fully exploit the performance of these next-generation systems, highly
efficient energy conversion technologies using liquid heavy metals with excellent heat transfer properties are essential. At Science
Tokyo, we investigated the chemical compatibility of oxide dispersion strengthened (ODS) FeCrAl alloys under extreme liquid-metal
environments to improve the reliability of liquid-metal-cooled systems. Hokkaido University supported nanoscale characterization and
morphological analysis of self-formed protective oxide layers via STEM/EDX. Through this collaborative research, we successfully
identified for the first time the structural integrity and protective characteristics of Al-rich oxide films capable of suppressing corrosion
progression under flowing high-temperature liquid metal conditions.
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