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Synthesis of Nitrogen-Doped Graphene-Supported Antimony Sulfide Composite via
Freeze-Drying Method for Sodium lon Battery Anodes

CHEN Xue 22 LI Yabin 4, ZHAO Zijian*?3, JIA Yuanyuan »?®, WANG Yanfei?®
(1.College of Chemical Engineering and Materials Science, Tianjin University of Science and Technology, Tianjin 300457,
China; 2. Tianjin Key Laboratory of Brine Chemical Engineering and Resource Eco-utilization, Tianjin 300454, China; 3.
Marine Chemical Technology Engineering Centre, Tianjin 300454, China; 4. College of Chemical Engineering, Tianjin
University, Tianjin 300350, China)

Abstract: Sodium-ion batteries (SIBs) hold great potential for energy storage applications due to the abundant sodium

reserves and low cost. Conversion-type Sh2Ss has attracted significant research attention owing to its high theoretical specific
capacity. In this study, a nitrogen-doped graphene-supported antimony sulfide composite (Sb2Ss@NG) was synthesized via a
freeze-drying method. The introduction of nitrogen-doped graphene facilitates the construction of a highly interconnected
three-dimensional conductive network, providing enhanced electronic conductivity and additional buffer space to
accommodate volume expansion during charge/discharge cycles. Electrochemical performance evaluation demonstrates that
Sh2Ss@NG exhibits a high specific capacity of 1079.7 mAh/g at a current density of 0.1 A/g, with an initial Coulombic
efficiency of 86.3%. Furthermore, after 150 cycles at 0.5 A/g, the composite retains a reversible capacity of 578.8 mAh/g,
corresponding to a capacity retention rate of 82.5%.

Key words: sodium-ion battery; anode material; Sh2S3; nitrogen-doped graphene
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