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Research Progress of Graphene Modified Silicon-based Anode Materials

Chong Xu Guang Ma Ye Wang Wang Yang Yongfeng Li"

State Key Laboratory of Heavy Oil Processing s China University of Petroleum s Beijing 102249

Abstract  With the rapid development of electric vehicles, there are urgent requirements for high
performance anode materials of lithium-ion battery. Currently, the negative electrode material for
commercial lithium-ion batteries is mainly graphite. However, the theoretical specific capacity of graphite
anode is low (372 mAh/g), which seriously limits the energy density of lithium-ion battery. The
theoretical specific capacity of silicon is up to 4 200 mAh/g, which is considered as one of the most
promising anode materials for lithium-ion battery. However, the silicon anode material will be accompanied
by a huge volume expansion effect in the lithiation process, resulting in the fracture and comminution of the
electrode material, which greatly reduces the cycle stability of the battery. In addition, the conductivity of
silicon is not ideal, which also limits its rate performance and cycle performance. The modification of
silicon with graphene is expected to alleviate the problems of volume expansion and poor conductivity of
electrode materials. In this paper,we focus on the mechanism of graphene improving the performance of
silicon-based anode materials. It is expected to provide ideas for the preparation and research of graphene

modified silicon-based anode materials in the future.

Keywords silicon anode; lithium-ion batteries; graphene; modified anode
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