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Abstract: Lithium ion secondary battery (LISB) is an energy conversion system operated via charging-discharging cycle
based on Lithium ion migration. LISB has a lot of advantages such as high energy density, low self-discharge rate, and a
relatively high lifetime. Recently, increasing demands of electric vehicles have been encouraging the development of LISB
with high capacity. Unfortunately, it causes some critical safety issues. It includes dendrite formation on negative electrode,
resulting in electric shortage problems and battery explosion. Also, the elevated temperatures occurred during the LISB oper-
ation induces thermal shrinkage of polyolefin (e.g., polyethylene and polypropylene) separators. Consequently, the low ther-
mal stability leads to decay of LISB performances and the reduction of lifetime. In this study, sulfonated poly (arylene ether
sulfone) (SPAES) random copolymers were used as key materials to prepare polyolefin pore-filling separator. The resulting
separators were evaluated in the term of metal ion chelation capability associated with dendrite formation, Li" ion con-
ductivity and thermal durability.
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Fig. 1. Chemical structure of SPAES random copolymer (BisA-XX, XX = mol% of hydrophilic moieties)[14].
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Table 1. Basic Properties of Separators Used in this Study

Separator Thickness Porosity Mean pore size
(um) (%) (nm)
PE 7.0 £ 0.5 753 £ 2.0 55.6
PP 7.6 £ 0.1 813 £ 0.9 27.2
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Fig. 2. Ni-ion trap behavior of BisA-XX as a function of
sulfonation level.
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