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Abstract

In this study, N-doped reduced graphene oxide sponges (N-RGOS) with adjustable sizes and vari-
ous morphologies were successfully fabricated by hydrothermal and pyrolysis methods, using
melamine sponge as template for assisted assemble of GO. The N-RGOS@S composites were pre-
pared by loading elemental sulfur on N-RGOS. The samples were characterized by XRD, TG, SEM
and XPS. The electrochemical performance of N-RGOS@S as a cathode material for lithium-sulfur
batteries was tested. The composites delivered a stable cyclic stability with a specific capacity of
549.8 mAh-g-1 maintained after 100 cycles at 0.1 C. And they also showed an excellent rate capa-
bility that can reach 495.5 mAh-g-1 at 2 C. The excellent electrochemical performance is mainly at-
tributed to the three-dimensional graphene network structure and nitrogen doping, which im-
proves the conductivity of the electrode materials and hinders the diffusion of polysulfides during
charging and discharging and reduces the shuttle effect.
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Figure 1. (a) The procedures for synthesis of the nitrogen-doped RGO sponges; (b)
Nitrogen-doped RGO sponges with controllable morphology
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Figure 2. FESEM of (a) MS; (b) N-RGOS; (¢), (d) N-RGOS@S
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Figure 3. (a) XRD patterns of S, N-RGOS, N-RGOS@S composite; (b) TGA curve of N-RGOS@S
composite
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Figure 4. (a) XPS survey spectra of the N-RGOS; (b) C 15, (¢) N Is and (d) Ols XPS
spectra of the N-RGOS
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Figure 5. Electrochemical performance of the N-RGOS@S anodes material. (a) Cyclic vol-
tammogram curves; (b) Cycling performance; (c) Rate performance; (d) Charge-discharge
curves of N-RGOS@S composite
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Figure 6. Long-term cycle stability of N-RGOS@S electrodes
at 1C rate for 300 cycles
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