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Fig. 1 The working principle of sodium-ion batteries™
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Fig.7 Crystal structure of NaFeP,0, and NaVP,0,, and voltage-specific capacity curve and structure transfer of NaVP,0,
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Research progress of phosphorus-based polyanionic cathode materials for

sodium-ion batteries

LI Rui', HE Xiangfei', GUO Meiqingz, XU Lichun®, GUO Chunli!
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Abstract: Recent years, with the massive consumption of lithium and the strong increase in the price of
lithium, the application of lithium battery is limited in some extent. With the similar working principle and
battery components, sodium-ion batteries have exhibited a great opportunity for development and attracted
extensive attention of many researchers. Polyanionic compounds have the advantages of high and stable voltage
platform, diverse structure, stable structure and fast diffusion rate of sodium-ions, which have become the
research hotspot of cathode materials for sodium batteries. However, their large anionic groups lead to poor
electron rate, which limits the specific capacity and rate capability of the materials. In this review, the research
status of various polyanionic cathode materials is mentioned, which have discussed the relationship between
crystal structure and electrochemical properties of the materials, some modification strategies including element
doping and substitution, carbon coating and carbon recombination, and nanostructure design.

Key words: polyanion compound; sodium-ion battery; cathode material; crystal structure; electrochemical

performance

Manuscript received : 2022-09-13; revised: 2022-10-25; accepted: 2022-11-09

Foundation item: Project (2020-048) supported by scientific research programs for returned students in Shanxi Province;
Project (YDZJSX2021A021) supported by the central government guiding local scientific and technological development
programs; Project (20210302123201) supported by basic programs of Shanxi Province

Corresponding author: GUO Chunli (1975—)(ORCID:0000-0001-5056-7951), female, professor, research interest: sodium-
ion battery. E-mail: guochunli@tyut.edu.cn

(RERE:ARAE; R X F; R KFE . DER)

# A5 M 3k http://cslgxbzk. csust. edu. cn/cslgdxxbzk/home



