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Abstract: During the charging and discharging process, the significant volume changes of Si in silicon-carbon
composites with high specific capacitance can lead to the detachment and crushing of active electrode materials, resulting
in poor cycling performance and shortened lifespan of the battery. Using novel binders can enhance the cycling
performance of the battery. In this study, PEI-c-GA (0. 1%) , a water-soluble binder with a three-dimensional (3D)
network structure, is prepared by forming the imine bonds (—C=N-—) between polyethyleneimine ( PEI) and
glutaraldehyde (GA) ,and used to study the performance of Si/C anode.The findings show that the average peel force of
Si/C@ PEI-c-GA (0. 1%) electrode that uses PEI-c-GA (0. 1% ) as binder is 2. 82 N, which is superior to the 1. 43 N of
Si/C@ PVDF electrode and the 2. 69 N of Si/C@ CMC electrode. After experiencing 130 cycles at 0.5 C, the charging
specific capacity of Si/C@ PEI-c-GA(0. 1%) electrode is 517. 2 mAh/g, higher than the 387. 3 mAh/g of Si/C@ PVDF
electrode and the 425.0 mAh/g of Si/C@ CMC electrode. It is demonstrated that PEI-c-GA (0.1%),a 3D network
structure binder crosslinked with imine bonds, can significantly improve the electrochemical performances of Si/C
electrodes.
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