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Designing a novel electrolyte solvent for advanced lithium-ion batteries based on optimization
of cyclic structures ('SANKEN, Osaka University, *NIMS, 3IMRAM, Tohoku University) O
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High-voltage lithium-ion batteries (LIBs) that can operate even at high temperatures (70°C)
are highly demanded. To this end, a novel solvent with (i)passivation ability on negative
electrodes, (ii) flame retardancy, and (iii) high-temperature and high-voltage stability is
required. Inspired by the molecular structures of passivation-film-forming ethylene carbonate,
flame retardant phosphate esters, and well-known electrolyte-additive LiPO,F,, we designed
and synthesized a novel cyclic fluorophosphate ester solvent (FDPO) that exhibits all their
advantageous characteristics. We also found that a six-membered ring structure can
significantly increase its thermal and chemical stabilities. In this talk, we report the high-
voltage and high-temperature LIB performance employing FDPO-based electrolytes.
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