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Abstract: The residual residue after extracting humic acid from lignite was used as carbon source to
prepare MnS@C composites with MnS nanoparticles and characterized by XRD, Raman, XPS, N, adsorption-
desorption, SEM and TEM. The electrochemical performance of the composites was tested by applying it to
the anode material of lithium ion battery. The results showed that the specific surface area and pore volume
of MnS@C composites were 117.19 m%/g and 0.044 mL/g, respectively. MnS@C composites had a specific
discharge capacity of 830 mA-h/g after 200 cycles at 0.1 A/g with a coulomb efficiency of maintaining
above 99%. Furthermore, MnS@C composites exhibited good rate performance. The specific discharge
capacities were 644, 522,427, 399, 373 and 348 mA-h/g at 0.2, 0.4, 0.8, 1.0, 1.2 and 1.6 A/g, respectively.
The exceptional electrochemical performance of MnS@C composites was attributed to the existence of
carbon matrix, which could buffer the volume expansion of MnS nanoparticles in the process of
lithiation/delithiation.
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Fig. 2 XPS survey (a) and higher solution spectra of Mn
2p (b), S 2p (¢) and C 1s (d) of MnS@C composites
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