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Abstract : In this study, poly(vinylidene fluoride-co-hexafluoropropylene) (PVdF-HFP)-based
gel polymer electrolyte incorporating nano-size Al,O; ceramic particle was prepared by elec-
trospinning. The gel polymer electrolyte (GPE) incorporated with Al,O5 ceramic particle showed
higher ionic conductivity of 9.5x107?S cm™ than pure PVdF-HFP GPE without ceramic particle
and improved the electrochemical stability up to 5.2 V. The GPEs were assembled with LiNi;;
Mn,;;5Co130, (NMC) cathode for electrochemical test. The GPE batteries at 0.1 C-rate delivered
168.2 mAh g for pure GPE and 189.6 mAhg"' for hybrid GPE, respectively. Therefore, the
incorporation of high dielectric constant ceramic particle will be good strategy to enhance the
stability and electrochemical properties of lithium ion gel polymer batteries.
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Fig. 1. FT-IR (a) and electrolyte uptake (%, b) of electrospun PVdF-HFP and PVdF-HFP+Al,O; membranes.

Fig. 2. SEM images of electrospun PVdF-HFP (a) and
PVdF-HFP+AlO; (b) membranes.
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Fig. 3. SEM-EDS images with atom mapping on
electrospun PVdF-HFP (a) and PVdF-HFP+ALO; (c)
membranes: C (b, d), Al (e) and O (f), respectively.
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Fig. 4. AC impedance spectra (a), linear sweep

voltammetry (LSV, b) and Impedance behavior (c) at
25°C of pure gel polymer electrolyte (GPE) and hybrid gel
polymer electrolyte (GPE+AlQOs).
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Fig. 5. Initial charge-discharge curves (a), cycle
performance (b) and rate-capability at RT of two
different Li/GPE/NMC cells.
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