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Electrolyte design for ultra-fast cathode reaction in Mg2+ rechargeable
batteries
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We developed dual-salt electrolytes consisting of a conventional magnesium
salt ([Mg(TFSA)2]) and quaternary ammonium salts (SBPB4, SBPPF6, and SBPTFSA) for realizing
ultrafast cathode reaction in Mg2+ rechargeable batteries. The charge-discharge test revealed that
the dual-salt system (0.5 M Mg(TFSA)2 + 1.0 M SBPBF4) showed a high capacity (150 mAh g-1 at O.
5C-rate) at room temperature. Furthermore, detailed analyses based on Raman and molecular dynamics
simulations indicate that the [Mg2+-BF4-] structure with multiple coordinated anions is a key point
in enhancing the Mg2+ insertion/extraction reaction at the cathode.
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