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Charge compensation Mechanisms of Sodium-Excess Manganese
Oxyfluorides for Sodium ion Batteries
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Charge compensation mechanisms of Mn-based sodium-excess oxyfluorides for advanced sodium-ion
batteries have been studied by soft X-ray absorption spectroscopy. It has been reported that the redox of
oxide ions proceeds reversibly in the sodium-excess Mn/Ti-based oxide (Naj.14Mng 57Ti0.2902). Similarly, it is
found that a large reversible capacity of Mn-based sodium-excess oxyfluorides originates from charge
compensation on both Mn and O ions, which is revealed by soft X-ray absorption spectroscopy.
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Fig. 1 Mn L-edge XAS spectra of a Mn-based

sodium-excess oxyfluoride on charge/discharge.
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Fig. 2 O K-edge XAS spectra of the Mn-based

sodium-excess oxyfluoride on charge/discharge.
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Fig. 3 F K-edge XAS spectra of the Mn-based

sodium-excess oxyfluoride on charge/discharge.



