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i [ O LR 415U Y
1 PH/B@PE-0 10. 25
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Properties of p—CD modified PVDF-HFP composite
polyethylene gel polymer electrolyte

LI Mingye', LI Fan', ZHOU Jingyuan®*, GUO Hongxia'
(1. College of Materials Science and Engineering, Beijing University of Technology , Beijing 100124, China;
2. Jiangsu Beixing New Materials Technology Co. , Ltd. , Changzhou 213300, China)

Abstract: PVDF - HFP/B - CD @ PE composite gel polymer electrolyte (PH/B@ PE) was prepared by
solution casting method, with surfactant treated polyethylene (PE) membrane as substrate, poly
(vinylidenefluoride-co-hexafluoropropylene) (PVDF - HFP) as the modified layer and p-cyclodextrin (-
CD) as an additive. The surface morphology, structure and electrochemical properties of gel polymer
electrolyte membrane were characterized by SEM, FTIR, AC impedance and chronoamperometry. The
effect of different B~CD amount on the ion transport performance of the electrolyte were investigated. The
results indicate that the hydroxyl groups on the surface of B — CD can form hydrogen bonds with
polyvinylidene fluoride copolymers, leading to physical cross-linking. Additionally, its macrocyclic
structure can effectively immobilize anions as well as promote lithium ion migration. When the mass
fraction of B~ CD was 5. 0%, the prepared PH/B@ PE composite gel polymer electrolyte exhibited ion
conductivity of 4. 85 X 10™* S/cm, lithium transference number of 0. 77, and electrochemical stability
window of 5.2 V(wvs Li" /Li). The assembled Li| | PH/B@PE~3| | LFP battery has a discharge specific
capacity of 160. 4 mAh/g after 150 cycles.

Key words: polyolefin membrane; poly (vinylidenefluoride-co-hexafluoropropylene); B-cyclodextrin; gel

polymer electrolyte
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