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A study on the preparation of CNTs-coated Na,,, Fe,_ (SO,),

materials and their sodium storage properties
WANG Dazhong » ZHANG Linghao s XIA Qibo ,YANG Yefeng
(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To address the issues of low intrinsic electronic conductivity and structural instability in air
for the polyanionic cathode sodium iron sulfate (Na,,, Fe,  (SO,),, NFS) in sodium-ion batteries, this
study employed a spray-drying method to prepare carbon nanotubes (CNTs)-composited NFS cathode
materials. By adjusting the addition ratio of CNTs, the study achieved uniform compositing with NFS
active particles and construction of conductive networks, while systematically analyzing the effects of
different CNTs contents on the structural and electrochemical performance of NFS materials. The results
indicated that when the CNTs addition ratio was 10% of the total NFS, the resulting composite exhibited
the best overall performance, delivering a capacity retention of 94% after 100 cycles at 1.0 C and
maintaining a reversible capacity of 65 mAh/g after 300 cycles at 10. 0 C, with the capacity retention
approaching 100%5. Meanwhile, benefiting from CNTs coating, the moisture uptake of NFS was
effectively suppressed, enabling the material to retain an intact crystal structure even after three months of

storage, therefore improving its storage stability. This study provides an effective strategy for improving
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the overall performance of NFS cathode materials, which is expected to promote the practical application of

sodium-ion batteries in large-scale energy storage.

Key words: sodium-ion batteries; cathode materials; iron-based polyanionic; spray-drying method;

carbon coating
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