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Development of new electrolytes for high-energy-density cathode materials for
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Aiming to design a 4V-class potassium-ion battery, we researched on a new
electrolyte that can be used stably at high-voltage operation. In order to examine the stability of
the new electrolyte, electrochemical performance was evaluated using various cathode materials that
operate at high-voltage regimes. Conventional electrolytes that use organic solvents generally
decompose when operated at high voltages leading to poor performance of the cathode materials.
However, we found that electrolytes based on ionic salts (in particular pyrrolidinium-based ionic
liquids) are effective in improving the electrochemical performance metrics of cathode materials
such as cyclability at high-voltage operation. Moreover, we also developed new cathode materials to
be coupled with ionic-liquid-based electrolytes. This study shows the prospects of developing
high-voltage and high-energy-density potassium-ion batteries.
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