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Preparation and electrochemical properties of Mn*-doped
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Abstract: Mn**-doped (relative doping amount x, the same below) and reduced graphene oxide (rGO)-coated
polyanionic sodium-ion battery cathode materials NasFe; Mn (PO,),(P,07)/rGO (Mn,-NFPP/rGO, x
represents the doping amount of Mn, that is the amount of substance where Fe is replaced by Mn) were
prepared from FeSO4*7H,0, MnSO4H,0, NH,H,PO,, CH;COONa, citric acid monohydrate and graphene
oxide (GO) by sol-gel method, and characterized by SEM, XRD, EDS and XPS for microstructure and
composition analysis. The effect of the doping amount of Mn®" on the electrochemical performance of
Mn,-NFPP/rGO was evaluated via galvanostatic charge-discharge, cyclic voltammetry and electrochemical
impedance tests, while the energy band and state densities of Mn,-NFPP/rGO was calculated by density
functional theory. The results showed that Mn>" doping expanded the Na" diffusion channels and enhanced
the Na" diffusion rate, but had no influence on the three-dimensional structure and morphology of the
material. Mng ;o-NFPP/rGO exhibited the best cycle stability and rate performance, with an initial discharge
specific capacity of 131.2 mA-h/g at 0.05 C and a discharge specific capacity of 91.9 mA-h/g at 2 C. Mn*"
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doping and rGO coating effectively improved the discharge specific capacity and cycle stability of the

material, with a specific capacity retention rate of 94% after 100 cycles at 1 C. Mn*" doping reduced the

band gap between the valence band and conduction band (3.128 eV) of the material, and made the electrons

in the valence band more easily transition to the conduction band, which was conducive to improving the

diffusion kinetics and intrinsic conductivity of Na".

Key words: Mn* doping; NasFe;(PO,4),P,0,/rGO; sodium-ion batteries; cathode materials;

electrochemical performances; energy storage mechanism; functional materials
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Fig. 6 Electrochemical properties of Mn,-NFPP at 1.7~4.3 V
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