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Abstract: Silicon is considered as one of the most promising anode materials with high capacity for lithium-
ion battery due to its high theoretical specific capacity. Binder is an important part of lithium-ion battery, its
adhesion performance quality directly affect the capacity and cycle performance of the electrode. However,
commonly used commercial binders have relatively single function, which can not meet the requirements of
high energy density battery to a certain extent. Therefore, the functional modification of binders is one of the
important means to improve electrode capacity, long cycle and safety performance. In this paper, the latest
research progress of functional binders for silicon-based anodes in lithium-ion batteries is reviewed. The
self-healing binder, conductive binder and flame retardant binder are focused on. Finally, the development
trend of binder for silicon-based anodes is prospected.
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Fig. 1 Commonly used binders for silicon-based anodes
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Table 2 Performance of conductive binders
o L e %
PAAA 25 Si=50 nm ( 1.5) 2384 81.6%, 750 mA/g fF¥F 50 X [29]
PA-PANI 10 Si@Si0,=50~100 nm ( 0.20~0.35 ) 1590 85.5%, 1 A/g i 500 Ik [30]
¢-PEO-PEDOT : PSS/PEI 10 Si=180 nm (2.2) 2440 83.1%, 1 A/g fi¥ 500 Ik [32]
PPP 22 Si=50~100 nm ( ~0.4) 2026 87.5%, & 100 % [33]
GP-10-30 30 Si=70~117 nm 2855.7 68.3%, 0.5 A/g P 200 X [34]
PF-COONa 33 Si=~50 nm ( 0.19) 4396 85.2%, 420 mA/g fE¥F 100 ¥k [36]
PFPQ-COONa 33 SiNPs (1.2) 3982 91.0%, 0.1 C ¥ 100 Ik [37]
PPyE 33 SiNPs (0.16) ~1900 79.0%, 2 Cfi§# 1000 X [38]
PPy-b-PB 33 Si=79~122 nm ( ~0.24) 3393 87.1%, 0.84 A/g fFFR 200 Ik [39]
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