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Abstract: In this work, the solid polymer electrolyte (SPE) composites, which are composed of poly(ethylene oxide)
(PEO), mesoporous mobil crystalline material-41 (MCM-41), and lithium salt, are prepared in order to investigate the
influence of MCM-41 contents on the ionic conductivity of the composites. The crystallinity of the SPE composites was
evaluated using differential scanning calorimeter (DSC) and X-ray diffraction (XRD). The ionic conductivity of the SPE
composites was measured by the frequency response analyzer (FRA). As a result, the addition of MCM-41 into the
polymeric mixture prohibited the growth of PEO crystalline domain due to the mesoporous structures of the MCM-41. The
P(EO);6LiClI0#/MCM-41 electrolytes show an increased ion conductivity as a function of MCM-41 content up to 8 wt%
and a slightly decreased conductivity over 8 wt%. These ion conductivity characteristics are dependent on a change of

polymer crystallinity in the presence of MCM-41 system.
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Figure 1. FT-IR absorption spectra as synthesized MCM-41 and calcinated
MCM-41.
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Figure 2. X-ray different pattern of MCM-41.
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Figure 3. Wide angle X-ray diffraction patterns of pure PEO and
PEOLiClO, with MCM-41 of different weight ratios.
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Figure 4. Small angle X-ray diffraction patterns of PEQ;cLiClO, with
MCM-41 of different weight ratios.
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Figure 5. DSC curves of PEO;6LiCIOswith MCM-41 of different weight

ratios.
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Table 1. Crystallinity(y) and Melting Temperature(T,,) of PEO;LiClO4/
MCM-41 Composite Polymer Electrolytes

MCM-41 Silli Melting temperature, Crystallinity,
(Wt%) T, (C) (%)
0 - 59.82 434
2 0.16 5932 329
5 0.40 5824 321
8 0.66 56.82 263
10 0.85 56.98 283
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Figure 6. SEM photographs of (a) pure PEO, (b) 0, (c) 2, (d) 5, (e) 8, and (f) 10 wt% of MCM-41 in PEOcLiClO. polymer electrolytes.
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