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Abstract; NASICON-type Na; V,(PO,),F,; (NVPF) and Na,; V, (PO, );(NVP) have attracted consider-
able attention due to their stable crystal structures and excellent sodium storage performance. However,
their intrinsic disadvantage is the low electronic conductivity. At present, many carbon-containing materials
have been utilized as carbon sources to modify NVPF or NVP,yielding composites with enhanced perform-
ance.Nevertheless, the interaction between the carbon source and V in solution,as well as its effect on the
products,has been less explored.In this work, EDTA is employed as a carbon source to modify the NVPF.
EDTA forms complexes with V in solution,facilitating electron transfer from EDTA to V.With the addi-
tion of NaF and NH,H,PO, ,F and PO} ions exhibit a strong electron-withdrawing effect,leading to the
further electron redistribution. When different amounts of EDTA are added, the bonding states of V in solu-
tion vary accordingly, resulting in different fracture sites of the bonds after heat treatment, and different
compositions and morphologies of NVPF/NVP in the product. When the molar ratio of EDTA to V is 0.75,
the as-obtained product exhibits good rate performance and cycling stability. These properties are attributed

to the morphology and composition of the NVPF/NVP, the thickness of carbon layers in the material, as
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well as the active sites provided by the nitrogen heteroatoms in the carbon layer.

Key words: cathode material; modification; sodium-ion battery; NASICON
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Fig.1 UV-vis Absorption Spectra of the Reaction Systems During the Preparation of Different NVPF/C Composites
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Fig.2 XPS Full Spectra of NVPF/C(a) ,and High Resolution Spectra of V 2p(b) and N 1s(c¢)
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