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§tudg of fast charging/discharging mechanism at room temperature in multivalent
ion batteries using carbon nanocomposite
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Dual-salt

Encapsulated iron phosphate/carbon and vanadium phosEhate/carbon composites
have been successfully synthesized as positive electrodes for magnesium-ion batteries. These
batteries can charge and discharge reversibly at room temperature and under ultrafast
charge-discharge conditions, with a charge-discharge time of 6 minutes. The research has identified
several key factors that enable ultrafast positive electrode reactions for magnesium-ion batteries.
These include the nanocrystals, which are highly dispersed and directly embedded in conductive
carbon, and a solvation structure that facilitates the approach of magnesium ions to the positive
electrode, as seen in a dual-salt electrolyte. The study also revealed that magnesium-ion
insertion/extraction of the positive electrodes proceeds reversibly through a solid-solution
reaction, unlike lithium-ion insertion/extraction via a two-phase reaction, which is believed to be
the reason behind the achievement of ultrafast charge-discharge.
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