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Effect of content of carboxylated carbon nanotubes on cycling performance of
lithium—-sulfur battery SPAN cathode materials

ZHANG Xingxiang, MU Zhonglin, LIU Hao, LIU Haihui

(School of Material Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: Addressing the issues of low sulfur utilization and poor cycle stability in lithium—sulfur batteries (LSBs), an in-
dependent sulfurized polyacrylonitrile/carboxylated multi—walled carbon nanotubes (SPAN/MWCNTs—COOH) a
composite material of an independent sulfu is prepared using a simple electrospinning technique combined with
semi—carbonization and sulfidation methods, which can be directly used as the cathode material for lithium—sul-
fur batteries. The impact of different additions of MWCNTs—COOH on the battery’s cycle performance is investi-
gated. The results show that due to its unique three—dimensional nanofiber network structure, the composite ma-
terial promotes the rapid transfer of ions in the battery and enhances the battery’s electrical conductivity. The
prepared cathode material features high Coulombic efficiency, good cycle stability, and flexibility. The cathode
material with 9% (mass fraction) MWCNTs—COOH exhibits a capacity of 533.97 mA - h/g after 200 cycles at 0.2 C,
and a capacity of 429.21 mA -h/g after 500 cycles at 0.5 C. Even at a higher current density of 1 C, the composite
material still demonstrates good cycle stability.

Key words: lithium—sulfur batteries; sulfurized polyacrylonitrile; cathode materials; free—standing; carboxylated carbon

nanotubes; cycling performance
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