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Elucidation of charge-discharge process of active material/nanoporous carbon
composites and its apprication to all-solid-state battery
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SnS2- or P-embedded porous carbons showed high capacities and stable cycle
performance in charge-discharge measurements using organic electrolytes of Li and Na salts. It was
surprisingly found that introduction of Red phosphorous in carbon nanotube resulted in a formation
of black phosphorous phase, which produces at high pressure condition. Metal sulfide-carbon
composites with hierarchical nanostructure also showed excellent charge-discharge properties.

It was also demonstrated that SnO2-embedded nanoporous carbons without solid electrolyte inside
the nanopores are a promising candidate for high capacity and stable electrode material of
all-solid-state battery. Structure-optimized composite electrodes showed high capacity and good
cycle stability superior to those in organic liquid electrolyte system. We also succeeded in
reduction of external pressure of all-solid-state cell.
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