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Development of electrochemical hydrogen charge method and exploration of hydride
superconductivity
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We aimed to exElore superconductivity by electrochemically adding
high-density hydrogen, which is not achieved at ambient pressure, using Nb hydride as an electrode
for hydrogen evolution in water electrolysis. However, the superconducting phase did not appear.

In contrast, we found attractive properties in multi-anion hydrides: In yttrium oxyhydride, which
exhibits metal-insulator transition by ultraviolet light, we found a fast metal-insulator switching
by electrochemical hydrogen insertion/desertion. In the titanium nitrogen-hydrogen compound, we
observed a decrease in electrical resistivity by two orders of magnitude, which recovered to the
original state immediately after the field cut. In the future, we aim to discover new electronic
phases by cooling under an applied electric field.
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