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Synthesis of High-energy Fluorine-Containing Polyanionic Compounds for K-lon
Batteries
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Potassium-containing polyanionic compounds have attracted attention as
positive electrode materials for K-ion batteries because of their three-dimensional open framework
suitable for the diffusion of large potassium ions. In this study, we synthesized fluorine-rich
potassium-containing polyanionic materials to increase the energy density of positive electrode
materials and investigated their potassium battery performance. The synthesized polyanionic
materials include K3vV20x(P04)2F3-x with an F/K ratio of 0.87, iron-based potassium fluoride
phosphate with an F/K ratio of 1, and potassium vanadium fluoride with F/K ratios of 2.0 and 2.8.
The materials with higher F/K ratios were found to have higher working voltage for potassium
batteries. Among them, potassium vanadium fluoride with an F/K ratio of 2 exhibits the best
potassium battery performance, with reversible charge-discharge reactions due to reversible
potassium extraction and insertion.
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