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Abstract: A self-supporting cathode was prepared by combining sulfur with a linden—derived carbon skeleton. The
ordered porous structure of this carbon skeleton helps to increase energy density. However, it has limited ability to
confine sulfur or lithium polysulfides. To address this issue, reduced graphene oxide was introduced into the pores
of the carbon skeleton. This modification significantly improved the specific surface area and electrical conductivity
of the carbon skeleton. Moreover, the polar functional groups on the reduced graphene oxide surface enhance the
chemical adsorption of lithium polysulfides. This helps stabilize the electrode structure and improve
electrochemical performance. The modified linden—derived composite achieved an initial discharge capacity of
1077.1 mAh/g at 0.1C. After 100 cycles, it still retained a reversible capacity of 983.7 mAh/g, with a capacity
retention of 91.3%.
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Fig. 1 SEM images of linden wood—based carbon materials before and after RGO compounding: (a~b) CDLD; (c—d) CDLD@G
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Fig. 2 The XRD patterns of linden wood—based carbon materials (a) and carbon—sulfur composite materials (b); N, adsorption—

desorption isotherms (c) and pore size distribution curve (d) of linden wood—based carbon materials
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Fig. 3 Performance of linden wood—based carbon—sulfur composite materials full battery: (a) Initial charge—discharge curves; (b) Rate
performance; (c) CV curves; (d) Cycling performance curves; (e) High—rate long—cycle performance curves; (f) High—loading electrode

cycling performance curves
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Fig. 4 The electrochemical behavior of linden wood—based carbon—sulfur composite electrodes after RGO compounding: (a) CV

curves at different scanning rates; (b) logi—logv diagram; (c) Pseudo capacitance fitting at a sweep rate of 0.1 mV/s; (d) The proportion of

diffusion capacitance at different scanning speeds
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