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Abstract: In order to develop polymer electrolyte for lithium/sulfur batteries, highly microporous P(VAF-HFP)

- membranes were prepared by phase inversion method. Porous structure was controlled by extracting NMP with
mixture of deionized water and methanol. Porous structure of the membranes was observed with SEM. Polymer
electrolytes were prepared by soaking the porous membranes in 1 M LiCF;SOs-TEGDME/EC. The ionic conductivity
of polymer electrolyte was found to be as high as 2107 S/cm when the polymer membrane extracted by 80%
methanol was used. The microporous polymer electrolyte optimized in this work displayed high ionic conductivity,
uniform pore size, low interfacial resistance and stable ionic conductivity with storage time. The ionic conductivity
of polymer electrolytes was measured with various lithium salts, and the conductivity showed 3.3>< 107 S/cm at room
temperature when LiPFg was used as a lithium salt.
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Fig. 1. SEM photographs of surface structure of microporous membranes : NMP extraction a) with deionized water, b) with 20wt% methanol,
¢) with 40wt % methanol, d) with 60wt% methanol, e) with 80wt % methanol, and f) with pure methanol.

Fig. 2. SEM photographs of bulk structure of microporous membranes : NMP extraction a) with deionized water, b) with 20 wt% methanol,
¢) with 40 wt% methanol, d) with 60 wt% methanol, ¢) with 80 wt% methanol, and f) with pure methanol.
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Fig. 3. Ionic conductivity of PVAF based polymer electrolytes as a
function of storage time.
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Fig. 4. Nyquist plots of Li/polymer electrolyte/Li cells for interfacial
resistance between Li and polymer electrolyte.
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Fig. 6. Linear sweep voltammogram of microporous membrane
containing 1 M LiCF;SO;-TEGDME/EC.
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Table 1. Ionic conductivity of polymer electrolytes containing 1 M LiCF;SOs in different organic electrolytes at room temperature.

TEGDME/

Liquid electrolyte TEGDME PC TEGDME /PC DMC TEGDME /EC  PC/DMC PC/EC DMC/EC
uptake (%) 73 70 73 77 70 70 74 74
Ionic conductivity (mS/cm) 0.88 0.79 2 1.6 1.9 1.6 1.4 1.8

Table 2. Ionic conductivity of polymer electrolytes containing different lithium salts in TEGDME/EC at room temperature.

Polymer electrolyte LiCF;SO;-TEGDME/EC

LiBF,-TEGDME/EC LiPFs-TEGDME/EC

Tonic conductivity (mS/cm) 1.9

2.8 33
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