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Synthesis of the novel solid electrolytes based on the Li-free solid solvent
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For the high performance all-solid-state Li batteries (LIBs), we focused on
the guest Li+ ions which are doped in the crystal lattice of Li-free compounds and fabricated novel
guest Li+ conductors. In this work, we have reported that NaBr forms solid solution with LiBH4 and
becomes a guest Li+ conductor with higher electrochemical stability compared to Nal. Li+
conductivity in Nal was improved by controlling Li+ and BH4- concentrations and reached to be 10p
S/cm at room temperature. All-solid-state LIB of Li/TiS2 was fabricated using Nal-NaBH4-Lil as the
solid electrolyte. The stable charge-discharge cycles were confirmed, which is the first example of
the all-solid-state LIB using guest Li+ conductor. Furthermore, we proposed cryo-milling as a novel
fabrication method of meta-stable phase. Wurtzite Lil was stabilized by doping LiBH4 via
cryo-milling at 213 K. It was considered that cryo-milling is a powerful tool for synthesizing new

phases which can include new guest Li+ conductors.
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