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Abstract: Lithium-ion battery diaphragm is one of the core components to ensure battery
performance and safety, wherein polyolefin diaphragm is one of the most commonly used lithium-
ion battery diaphragms, but the traditional polyolefin diaphragm is an outstanding contradiction in
its application due to insufficient electrolyte wettability and other problems. Thermoplastic
polyurethane (TPU) has become a research focus of membrane materials due to its good wettability
of electrolyte. This paper mainly describes the performance requirements of lithium-ion battery
diaphragm and the preparation process of TPU-based diaphragm material. Through comparing
polyolefin diaphragm and TPU diaphragm, the results show that compared with polyolefin
diaphragm, TPU diaphragm has prominent advantages in thermal stability and electrolyte affinity,
and has potential in improving battery safety and energy density. In the future, the standardization
and industrial application of dry and wet composite process can be further promoted through
diaphragm material modification and process optimization.
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Figure 1. Structure of lithium ion
battery
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Table 1. Lithium-ion Battery Separator Performance Requirements
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Table 2. Comparison of TPU-based and polyolefin-based diaphragms
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Figure 2. Stress-strain curves Figure 3. Electrochemical stability window
of EVOH-Li separators, TPU separators of EVOH-Li separators, TPU separators
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Figure 4. Impedance measurement of the cells Figure 5. Comparison between capacities
(stainless steel|separator|stainless steel) with of the Li/LiCoO2 cells with as-prepared PP
asprepared separators at room temperature and TPU separators at different C-rates
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