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ABSTRACT. The electrochemical properties of PAN-PVDF-PEGME blend polymer electrolyte system are
investigated and the physical properties are also measured with varying the content of PEGME. This PEGME
partially reduces the crystallinity of PVDF. The ionic canductivities of the polymer electrolytes are about 10™* §/
cm, which may be applicable to a constituent of lithium secondary battery. From the temperature dependence of
ionic conductivity, it is suggested that the ionic conductivity increases with the PEGME content due to the
fomation of effective ion-conducting path. The cation transference number reaches its maximum value for the
electrolytes (SPE 2) with 10 wt% PEGME and then decreases for further increase of PEGME contnet. The elec-
trochemically stable range of SPE 1 (without PEGME) is about 4.3 V, but SPE 2-4 (PAN-PVDF-PEGME system)
is about 4.6 V. When these polymer electroiyte are used as electrolyte in rechargeable battery and the cell per-
formances are tested, the discharge capacity increses with the amount of PEGME. Therefare, PEGME increases
the ionic conductivity, extends the electrochemical stable range, and finally improves the discharge capacity of
cell adopting the electrolyte system.
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Table 1. The compositions and sample names for PAN-PVDF-PEGME blending polymer electrolyte system

Sample Name Component

Composition {wt%)

SPE 1 PAN-PVDF-LiClO,-(EC+PC)

SPE 2 PAN-PVDF-PEGME-LiClO,-(EC+PC)
SPE 3 PAN-PVDF-PEGME-LiCIO,-(EC+PC)
SPE 4 PAN-PVDF-PEGME-LiClO,-(EC+PC)

11.3-1.25-11.45-76
9.99-1.25-1.33-11.49-75.93
8.75-1.25-2.55-11.49-75.96
7.50-1.25-3.79-11.49-75.97
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Fig. 1. XRD spectra of PAN-PVDF-PEGME blending
polymer electrolyte systemn.
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Table 2. Parameters of jonic conductivity for PAN-PVDF-PEGME blending palymer electrolyte system

Sample PAN PVDF PEGME A B T, ¢
Name (W%) (Wi%) (Wi%) (S/cm) (Sem™'K') (K) (K}

SPE 1 90 10 0 563x10-3  8421.1 310.2 1505 0.16
SPE 2 80 10 10 1.50x10-3 7279.5 331.2 156.1 0.29
SPE 3 70 10 20 394x10-3  6350.4 302.1 156.0 0.22
SPE 4 60 10 30 855%x10-3 1514.6 248.0 155.8 0.13
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Fig. 2. Temperature dependence of ionic conductivity

for PAN-PVDF-PEGME blending polymer electrolyte
system.
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Fig. 3. Cyclic voltammogram of PAN-PVDF-PEGME blending polymer electrolyte system.
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