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Abstract: Lithium-ion batteries have safety problems such as explosion and fire due to the low thermal stability of the
polyolefin-based separator. In this study, a separator was fabricated using a nonsolvent-induced phase separation (NIPS)
method of ethylene-vinyl alcohol (EVOH) polymer surface-modified with (3-Glycidyloxypropyl)trimethoxysilane
(GPTMS), and the electrochemical performance was evaluated. When producing the EVOH separator film, the surface
was modified with GPTMS to have improved physical properties, and a GPTMS-treated EVOH (G-EVOH) separator
having a uniform pore size was produced by selecting a solvent and a non-solvent. It was confirmed that this separator
has improved electrolyte wettability and thermal stability (at 140 ‘C) compared to polypropylene (PP) separators. Full-
cell was fabricated with a configuration of LiCoO,|Graphite electrode and G-EVOH, and as a result of evaluating the life
characteristics at 2C, the capacity retention rate after 90 cycles was improved by 75% compared to PP.
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Figure 1. (a) Condensation reaction of silanol and OH groups of
EVOH; (b) FTIR spectra of EVOH and G-EVOH.

Solvent Non-solvent Porous membrane

Figure 2. (a) Scheme of overall fabrication process based on NIPS
method. SEM images of G-EVOH separator membrane; (b) Top; (c)
Bottom; (d) Cross-sectional view.
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Figure 3. (a) Thermal shrinkage of the PP, EVOH, G-EVOH sep-
arator membrane after being treated at 140 ‘C for 30 min; (b) elec-
trolyte wettability test of PP, EVOH, G-EVOH separator membrane.
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Figure 4. (a) Voltage profile of LCO|Graphite full cells during precycling; (b) Comparison of rate capability with LCO|Graphite full cells;
(c) Comparison of the cycling performance with LCO|Graphite full cells at 2C rate.
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