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Synthesis and Characterization of Si/C Composite Anode by Electrostatic
Spinning Method
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Abstract: Si/C composite anode material was successfully fabricated by an electrospinning method using PVP as
macromolecule polymer collocation. The carbon derived from sintering PVP at high temperature plays a role in buff-
ering size skeleton of silicon, which can effectively improve the volume expansion and pulverization problem of sili-
con at charge-discharge. The structure and morphology of the as-prepared samples were characterized by X-ray dif-
fraction (XRD), Raman spectrum (Raman) and scanning electron microscope (SEM). The results show that the distri-
bution of composite material is fibrous with diameter in the range of 300-400 nm. A “wheat like” structure is formed
by Si particles distributed on the amorphous carbon fibers. The electrochemical test demonstrates that the irreversible
capacity at first charge-discharge process is 294.9 mAh/g, which is due to the formation of solid electrolyte interface
(SEI) film between the electrode and electrolyte. In addition, this composite material has very high columbic effi-
ciency and excellent cycle stability, both at a low (0.1C, 0.2C and 0.5C) and high (1.0C and 2.0C) rates.
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Fig. 1 XRD pattern of the Si/C composite anode material
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Fig. 2 Raman scattering spectrum of the Si/C composite an-
ode material
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Fig. 3 SEM image of the Si/C composite anode material
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Fig. 4 Charge-discharge potential profiles of the Si/C com-
posite anode material at 0.1C
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Fig. 6 Nyquist plots and equivalent circuits of the Si/C com-
posite anode material at different states of charge-discharge
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0.2 V at 3rd discharge 14.0 47.4 162.6
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