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Liquid phase synthesis of sulfur-carbon replica-solid electrolyte composite and
its electrochemical performance in all-solid-state lithium-sulfur battery system

Suzuki, Kota
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Liquid-phase synthesis and mixing of Lil0GeP2S12 electrolyte were conducted
for the fabrication of all-solid-state lithium-sulfur battery cathodes. Also, an increase in the
energy density of the cathode was examined. Optimization of the mixing process using the Lil0GeP2S12

suspensions realized the high cycle stability of the battery, indicating the superiority of the
liquid phase method. Various factors such as solid mass fraction and agitation time affect the
precipitation of Lil0GeP2S12 from the homogeneous solution, while the obtained materials after
sintering showed comparable ionic conductivity to the as-prepared sample. The sulfur-carbon replica
composites prepared by the dissolution-diffusion method have a sulfur content of 80 wt%, and the
cycle stability can be improved by controlling the particle size of various materials.
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