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Abstract

Molten salts and ionic liquids are potential electrolytes working in a wide temperature
range and attracting attention to construct safe energy storage devices. In this study, the
intermediate-temperature operation of secondary batteries has been attempted by the
authors to enhance ion transport and electrode kinetics. For sodium secondary batteries, the
NASICON-type NazV2(POa4)s positive electrode achieves high rate performance and long
cycle life. Symmetric cell impedance spectroscopy revealed the considerable decrease in
interfacial resistance with increasing operating temperature. The FeFs positive electrode for
the lithium system also exhibits highly enhanced behavior at intermediate temperatures,
which also contributes to reveal the reaction mechanism. Zinc chloride-based molten
hydrate is demonstrated as an advantageous electrolyte to provide stable zinc metal
deposition/dissolution and oxygen reduction/evolution reactions, which indicates its
possible use as an electrolyte for zinc-air secondary batteries.

Keywords: Lithium secondary battery, Sodium secondary battery, Zinc-air battery, Intermediate
temperature operation, Ionic liquid
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Fig. 3 Nyquist plots of the Na3V2(PO4)3/Na3zV2(PO4); symmetric cell at different temperatures. Electrolyte:
Na[FSA]-[C,Ciim][FSA] (Na[FSA] mol fraction = 0.4).
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30 °C. Reproduced from the reference*” with permission.
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