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ABSTRACT: Objective To prepare the nanomaterials with high specific capacity and stable cyclic performance as Li-ion battery
anode. Methods The Sn0,-SnS,/GNS composites were prepared by an L-cys-assisted hydrothermal method and characterized by

XRD, SEM, TEM and HRTEM. The electrochemical performances of the composites for reversible lithium storage were measured
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by cyclic voltammogram, galvanostatic charge/discharge and electrochemical impedance spectroscopy. Results With the increasing

amount of L-cys in the hydrothermal solution, the content of SnS, in the low-rise structure of the composite material also increased.

The SnS,/graphene nanocomposite could be prepared when the molar ratio of Sn**/L-cys was 1 : 4. The presence of graphene in-

hibited the growth of SnS, along the c-axis direction to some extent, and reduced the layer number of the layered SnS,. Conclusion

Because the two-dimensional layered SnS, had similar morphology and microstructure to graphene, the compositing of the layered

SnS, with graphene exhibited better synergetic effects. Therefore, the SnS,/graphene nanocomposite showed a high reversible spe-

cific capacity with stable cyclic performance and enhanced rate capability.

KEY WORDS:; tin disulfide; tin oxide; graphene; nanocomposites; Li-ion battery
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Fig. 1 XRD patterns of the composites prepared by hydrothermal

method with different molar ratios of Sn** to L-cys
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Fig. 2 SEM images of the hydrothermal-synthesized composites

with different molar ratios of Sn** to L-cys
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Fig. 3 TEM/HRTEM images of hydrothermal-synthesized com-

posites with different molar ratios of Sn** to L-cys
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Fig.4 Charge and discharge curves of the hydrothermal-synthesized composites with different molar ratios of

Sn** to L-cys at a current density of 100 mA/g
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Fig.5 Cyclic behavior of the hydrothermal-synthesized composite
electrodes with different molar ratios of Sn** to L-cys for

electrochemical Li-storage at a current density of 100 mA/g
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Fig. 6 Rate capability of the hydrothermal-synthesized composites
with different molar ratios of Sn** to L-cys for electrochem-

ical Li-storage at different current densities
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Fig. 7 Nyquist plots of the hydrothermal-synthesized composites with different molar ratios of Sn** to L-cys and the equivalent circuit

model of the studied system
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