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Abstract: Silicon has the highest theoretical lithium insertion specific capacity, more than ten times the theoretical
specific capacity of graphite electrode material, and low delithiation potential, with abundant resources and good
rate characteristics, high-energy-density lithium-ion battery silicon-based materials have become hot spots in ap-
plication fields such as electric vehicles and renewable energy storage systems. However, it will cause powdering
and structural collapse of the silicon electrode material due to its large volume expansion effect in the process of
delithiation and lithium insertion. In addition, the solid electrolyte interface (SEI) layer on the surface of silicon is
repeatedly formed in the electrolyte, which increases the polarization and reduces the coulomb efficiency, eventu-
ally leading to deterioration of electrochemical performance. In order to solve the above problems and realize the
commercial application of silicon electrodes. This paper systematically summarizes the work to solve the volume
effect in charge and discharge process through the selection and structural design of silicon-based materials, and
deeply analyzes and discusses the preparation methods, electrochemical properties and corresponding mechanisms
of representative silicon-based composite materials, focusing on silicon-carbon composites and SiO, (0<x<2)
based anode materials. Finally, the problems of silicon-based anode materials are analyzed and their prospects are
prospected.
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Composite type Si source Carbon source Electrochemical performance Method Ref.
Si/Porous-C Na;(?\-;(iiléson Pitch 600 ml%}?/; Fll éél 11%182?100 )? High-ti?;lr;z]rggs: %);rolysis [35]
Si@C@RGO Sﬂi?gg rrl)r(;V)Vder Sucrose 1517 rii%?gnz?gégréllkitg), 100) High-t?:rpélrggrgtrgri: %;_rolysis [36]
Si/C/G Sil(iggr; Isr?e":}(ll)e r Phen;)ﬁl}—sfﬁrg)zli:lgihyde 550 m7/2}(1) /glé}(;/()grgli;?g, 40) High-temperature pyrolysis  [37]
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Note: *- “723.8 mAh/g (1st), 600 mAh/g (100 mA/g, 100)” indicates that 1th cycle discharge capacity is 723.8 mAh/g; the discharge

capacity is 600 mAh/g after 100 cycles at 100 mA/g
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