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Abstract : To address the issue of poor charging and discharging performance in polypropylene (PP) battery
separators due to poor wettability, this study employed polyethyleneimine (PEI) and polyacrylic acid (PAA)
as polyelectrolytes to modify plasma-treated PP separators through layer-by—-layer self-assembly.
The separators were characterized using scanning electron microscopy, infrared spectroscopy, and
charge—discharge cycling tests. The results show that after assembling three layers of polyelectrolytes,
the separator’ s wetting ability toward the electrolyte was significantly improved, with the contact angle
decreasing from 80.0+ 1.3 ° for the original PP to 20.9+ 1.3 ° . After 500 cycles at 1 C, the modified
separator exhibited a capacity retention rate of 93.3%, which is significantly higher than the 71.6% of the
original PP, demonstrating that the modification effectively enhances the battery’ s cycling stability.
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Fig 1.1 Preparation process of PEI/PAA modified PP separator
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Fig 2.1 SEM images of the original and modified PP separators
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Fig 2.2 FTIR spectra of the original and modified PP separators
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Fig 2.3 (a) Electrolyte uptake and (b) Electrolyte contact angle of the original and modified PP

separators
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Fig. 2.4 The cyclic performance and the coulombic efficiency of the lithium—ion half cells with

the original and PP—C; PP separators
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