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Highly concentrated electrolytes containing alkali metal salts were
prepared, and the coordination structure of alkali metal ions was analyzed by spectroscopic methods.
Transport properties and electrochemistry of the highly concentrated electrolytes (HCEs) were
investigated. In the HCEs with certain solvents such as sulfones and dinitriles, alkali metal ions
exchanged the ligands (solvent and anion) dynamically and diffused more rapidly than the ligands, 1i.
e., hopping conduction of alkali metal ion emerged in the HCEs. The high transference numbers of
alkali metal ions were effective in suppressing the concentration polarization and in achieving a
relatively high-rate capability of alkali metal batteries.
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Table 1. The concentration of LiBF4 (cLi), viscosity (), ionic conductivity (o), self-diffusion coefficient
of Li* (D), and Li-ion transference number (tLi+) of [LiBF4]/[sulfone] = 1/2 electrolytes at 30 °C.
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