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Development of Solid Electrolytes for the Realization of Metal-Air Rechargeable Batteries
Takeshi TOYODA, Kazuhiro SHIMADA and Takashi MUNEMOTO

Aiming for the realization of an all-solid-state metal-air battery, we have developed a solid electrolyte that exhibits iron ion
conductivity. Vanadate glass samples with basic composition of 20BaO * (10+x)Fe203 * (70-x)V20s were synthesized. Using AC impedance
measurement results, it was clarified that the electrical conductivity is derived from the ionic conduction of Fe and exhibits a high electrical
conductivity of the order of 102 S/cm at room temperature. Next, a solid electrolyte sheet was prepared by mixing the powder of the
synthesized glass sample and the polymer hydrogel. At this time, the parameters for the glass sample, polyacrylic acid, mixing ratio of KOH
aqueous solution, and KOH concentration were optimized by machine learning using Bayesian estimation. As a result, the interfacial
resistance after optimization was reduced by four orders of magnitude to 0.5 kQcm?. The initial discharge capacity was 50 mAh/g as a result
of fabricating an iron-air battery with a solid electrolyte sheet and evaluating the battery performance. In addition, when charging was
attempted after discharging, it was confirmed that the battery functioned as a secondary battery.

Keywords : solid electrolyte, metal-air battery, secondary battery, Bayesian optimization
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