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Improving the performance of energy storage devices is an important issue
for realizing a sustainable society. Cation transport in conventional electrolytes is governed by
the viscosity of the system; since the mass transport of Li ions is the rate-limiting step under
fast charge-discharge conditions in Li-ion batteries, it is desirable to develop electrolytes
capable of fast cation transport property. In this study, in order to achieve efficient ion hopping
transport in liquid electrolytes, we intentionally destabilized the solvation state of cations in
highly concentrated electrolyte (frustrated solvation) and generated highly active alkali metal
cations. The design guideline for liquid electrolytes with high ionic conductivity, high lithium ion

transference number, and facile interface formation based on the frustrated ion solvation of liquid
electrolyte was proposed.
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