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Preparation and characterization of polymer electrolyte
P (VDF-HFP)/PVP by solvent evaporation method
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Abstract: A kind of microporous membrane based on the blend of PVP and P (VDF-HFP) was prepared by solvent
evaporation method, and the LiCoO,/Li polymer batteries were assembled with the microporous membrane which
absorbed electrolyte. The polymer membrane and electrolyte were characterized by scanning electronic morphology
(SEM), differential scanning calorimeter-thermo gravimetry (DSC-TG), electrochemical impedance spectroscopy (EIS)
and linear scanning voltammetry (LSV). The electrochemical performance of LiCoO,/Li polymer battery was tested by
charge-discharge test with constant current. The results show that this polymer membrane has abundant micro pores and
exhibits up to 480% uptake of liquid electrolyte. The ionic conductivity of the polymer electrolyte is 4.79X 10 S/cm at
room temperature and its electrochemical stable window is 5.5 V. The LiCoO,/Li battery based on the polymer electrolyte
displays an initial discharge capacity of 142.37 mA-h/g and discharge plateau of about 3.86 V at 0.1C. After 30 cycles, its
discharge capacity remains 136.68 mA-h/g, and coulombic efficiency stays around 97%.
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Fig. 1 SEM images of polymer membrane: (a) Low

magnification; (b) High magnification
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Fig. 2 DSC-TG curves of polymer membrane
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Fig. 3 Impedance response plots of polymer electrolyte
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Fig. 5 Charge-discharge curves of lithium ion battery with

polymer electrolyte: (a) 1th cycle; (b) 10th cycle; (c) 20th cycle;

(d) 30th cycle
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Fig. 6 Cycle performance of lithium ion battery with polymer
electrolyte
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