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Preparation and Performance of Silicon Nanoparticles Composite Anode Material
Based on Surface Modification

ZHANG Wei', XIE Xujia®, YE Jiamin', KE Xi', SHI Zhicong'
(1. School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China;
2. Shantou Byd Electronics Co., Ltd., Shantou 515073, Guangdong, China)

Abstract: Si/C@graphene(GR)/graphite(G) composite anode materials were prepared by a simple and easy-to-operate wet coating
method with silicon nanoparticles and graphite as main raw materials, fatty alcohol polyoxyethylene ether as a surfactant and
graphene. The effect of allocation ratio on the composition, morphology and electrochemical performance of the composite materials
was investigated. The results show that the prepared composite materials exhibit a superior cycling stability, and the volume
expansion alleviates. When the silicon nanoparticles content is 10%, the initial discharge capacity is approximately 730 mA-h/g. After
100 cycles at a current density of 100 mA/g, the discharge capacity can stably maintain at 500 mA-h/g. The initial coulomb efficiency
reaches 87.27%, revealing a great improvement in comparison with the efficiency of pure silicon material (i.e., less than 70%).
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Fig. 2 SEM images of Si/C@GR/G composite with different silicon contents
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(a) Charge—discharge curves of 10%Si/C@GR/G composite
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(b) Galvanostatic charge—discharge curves in the first cycle
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(c) Cycling properties of composites

K5 Si/IC@GR/G EEFEH L2 BE
Fig. 5 Electrochemical properties of Si/C@GR/G composites
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