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Development of next-generation batteries based on ceramics
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Oxide-based solid-state batteries are expected to be safer and have a longer service life than the current Li-
ion batteries because all components are made of nonflammable inorganic ceramic solids. To achieve the
solid-state battery using oxide electrolytes, which is a Li ion-conductive oxide, low-temperature sintering
of the solid electrolyte, and stacking and co-sintering of the thin solid electrolyte layer and electrode layer
are important technologies. In this study, we focused on garnet-type solid electrolytes (LLZ), which have
high Li ion conductivity and a wide electrochemical potential window, and investigated the development
of sintering aids that can reduce the sintering temperature of LLZ and the preparation of sheets using the
doctor-blade method. By adding a newly discovered sintering aid or by substituting elements of the same
composition as the sintering aid into LLZ, densification was possible at temperatures below 1000°C. The
developed LLZ exhibited ionic conductivity of 10* S/cm or higher at room temperature and high stability
to Li metal. A slurry for sheet preparation was prepared by adding various molding aids to the developed
material, and sheet molding was performed using the doctor-blade method. We fabricated the dense LLZ
solid electrolyte sheets with a thickness of 100 um.
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