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New theory of electrode potential shift for innovative rechargeable batteries
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To achieve higher energy density of lithium-ion batteries using
high-capacity negative electrodes or high-potential positive electrodes that operate outside the
potential window of the electrode, it is necessary to suppress the reduction and oxidation of the
electrolyte. In this work, we aimed to suppress the reduction and oxidation of the electrolyte by
shifting the electrode potential through electrolyte design. As a result, we found the downshift of
the electrode potential using a strongly coordinating anion in lithium salt and the upshift of
electrode potential using ionic liquid electrolytes. We also demonstrated that the charge-discharge
efficiency of a high-capacity negative electrodes increased with the upshift of the electrode
potential in ionic liquid electrolytes.
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Li electrode potential / V vs. Fc/Fc*
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Fig. 3 Correlation between Li electrode potentials and average Coulombic efficiencies

(CE) of Li plating/stripping reactions in various electrolyte solutions. Three ionic

liquid electrolytes (EMIFSI, P13FSI, and P14FSI) contain 1.0 M LiFSI. The plots are

limited to <1.5 M electrolytes. The plots in black are reproduced from our previous

publication (Nat. Energy, 7, 1217 (2022)).
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