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Electrolyte solution is one of the main components of alkali-ion (Li / Na)
batteries. The present study investigated the physicochemical properties of the superconcentrated
solution, which is regarded as a novel class of liquid electrolyte possessing uncommon but favorable

properties.
The present study revealed that the superconcentrated solution possess a characteristic network-like
structure, in which carrier-ions are trapped. Dynamical ligand-exchange reactions maintain the
diffusivity of carrier-ions, unlike the conventional vehicular-type diffusion in common dilute
electrolyte solutions. The timing constants are evaluated to be a few-ten-pico-second order.
Detailed analyses showed that a small difference in chemical group of organic anions modulates the
macroscopic network structure, and affects the diffusivity of carrier ions.
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