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Innovation in hydrogen storage by exploring voltage-applied proton-filled
materials
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In this study, we have developed a novel method for introducing protons into
the crystal structure. Since the proton is monovalent, it is effective to utilize the monovalent
cation sites in the compounds.

The Na-Si clathrate (Na24Sil136) has a structure in which Na is tapped in the cage structure composed
of Si. If Na ions can be removed from the cage structure, the vacancy should function as a stable
site for the monovalent cations. As a result of promoting this study, we developed the method based

on solid-state electrochemistry and successfully removed Na ions from the Si cage structures. The
material was then irradiated with protons using the proton-driven ion introduction method, which we
developed. It was confirmed that the final product was hydrogenated, suggesting that the proton
introduction into the Si cage was successful. It is expected that various hydrides can be
synthesized by our originally developed solid-state electrochemical method.
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