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Abstract Cobalt sulfide nanocomposites were synthesized through a simple hydrothermal method as anode materials for
sodium ion batteries (SIBs). In this work, a cobalt sulfide nanoparticle (CoS-NF) and a cobalt sulfide nanocomposite
integrated with reduced graphene oxide (CoS@G-NC) were fabricated for electrochemical energy storage performance of
battery. The as-prepared CoS@G-NC electrode exhibited reversible and stable cycle performance (62 % after 30 cycles at
current density of 200mA g). The improved electrochemical property was attributed to the small grain growth and uniform
distribution of cobalt sulfide during synthesis, which maximized the diffusion pathway for sodium ions and effectively
suppressed the delamination and volume expansion of cobalt sulfide during the conversion reaction. The results provide
promising anode materials for next-generation SIBs.
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Fig. 1. Schematic illustration of cobalt sulfide nanocomposites.
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Fig. 2. (a) X-ray powder diffraction patterns (20°~70°), (b) Raman spectra of cobalt sulfide nanocomposites.
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Fig. 3. SEM images of cobalt sulfide nanocomposites; (a) CoS-NF and (b) CoS@G-NC.
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Fig. 4. XPS spectra of cobalt sulfide nanocomposites; (a, ¢) Co 2p and, (b, d) S 2p of CoS-NF and CoS@G-NC, respectively.
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