Polymer (Korea), Vol. 27, No. 3, pp 265-270 (2003) 265

- PEO-LICIO,

#

(2002 3 26 ,2003 5 15 )

Properties of Polymer Electrolytes based on PEO-LiCIO,4
Matrix Fabricated by Sol-Gel Process

Young-Wook Park tand Dong-Sung Lee
Department of Polymer Science & Engineering, Engineering Research Indtitute,
Gyeongsang National Universty, Jinju 660-701, Korea
tfemalil : ywpark@nongae.gsnu.ac.kr
(Received March 26, 2002; accepted May 15, 2003)

. . PEO-LICIO, (8 1)

~10° S om*
(600 8000)

PEO DSC LiCIO,
FT-IR

ABSTRACT In spite of high ionic conductivity, the polymer gels have poor mechanica properties and high
reactivity with lithium metal anode. To solve these problems, the dry solid systems and polymer composites have
been intensvely studied, due to their good mechanica, thermd, chemica, and eectrochemica sability. The
objectives of this experiment were to improve ionic conductivity and mechanical properties of the solid polymer
eectrolytes based on PEO-LiClO,. To obtain higher ionic conductivity and better mechanical properties, ceramic or
rubber phase was added inthe PEO-LiCIO, (8 1) matrix. The results showed that ionic conductivity and mechanica
properties were improved. Theionic conductivity of the samples was as high as 10° Sami*. Thisvaueissimilar tothe
best ionic conductivity ever reported in the solid drying system. To obtain better results, we used PEO with various
molecular weights (600 8000) and changed the sdt contents. By using DSC, we found that the addition of st
reduced the crystallinity of PEO. Themobility of polymer dependence on st contents was examined by FT-IR.

Keywords polymer dectrolytes, polymer composites, PEO-LiCIO,, ionic conductivity.
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(a) PEOepoxysilane composite (b) PEOepoxysilane composite with PDMS
Figure 1. TheCondansed Produt of PEO-qooxyslane
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Figure 2. FT-IR spectra for PEO[M,, 5000000] with
various LiClO, contents (A) PEO only, (B) EO:LiCIO,
16:1, (C) EO.LICIO, 81.
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Figure 3. Comparison of FT-IR spectrafor highM,, PEO and
crosdinked low My, PEO (A) My 600 1000 2000
8000, (B) Myy 5000000 [EO:LICIO, 81].
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Figure 4. Comparison of DSC curves for high My, PEO and
crosslinked low My, PEO (A) My, 600 1000 2000 8000,
(B) My, =5000000[EO:LICIO, 81].
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Table 1. lonic Conductivity of PEO Nanocomposites

samples polymer  ectrolytes ionic conductivity
(Som™) 20
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PEO of various My , . .
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