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Recent advances in polymerized lithium-ion battery separators
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Abstract : In recent years, with the popularization of portable electronic devices and the increasing demand for renewable
energy, lithium-ion batteries have attracted widespread attention due to their advantages of high energy density, long lifetime, and
low self-discharge rate. However, lithium-ion battery separator, as an essential component of lithium batteries, is still challenging in
terms of material innovation, fabrication techniques, performance enhancement, etc. Therefore, the development of novel polymer-
ized lithium-ion battery separator technology has become one of the potentially important issues in the future. Cellulose, nano-
compositing for the development of novel polymeric separator materials were introduced, the latest research progress of advanced
separator fabrication techniques such as electrospinning, vacuum filtration method, surface coating method, layer-by-layer self-
assembly method was reviewed, the modulation of separator microstructures to improve lithium-ion transport efficiency in the sepa-
rator was revealed, and the characteristics of lithium-ion battery thermal management system were described. Finally, the challenges
of polymeric lithium-ion battery separators in the field of new energy were summarized, and their future development prospects
were foreseen.
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Fig. 1 Schematic of fabrication process of regenerated cellulose separator.
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(b) Thermal shrinkage images of Celgard separator and P-CMs
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Fig.2 Schematic of preparation process of hydrogel nanofiber membrane (PVA/AMPS-LMA) and thermal shrinkage images of separator*
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