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Abstract : Most of current works on the PEO—salt electrolytes has been focused on the enhancement
of ionic conductivity with an addition of nano—ceramic fillers, but the significant drop of the conductivity
with storage time is still in question and has been frequently overlooked. The conductivity drop with
aging time has been assumed to come from the incorporation of ceramic particles. However, according
to authors, the reported high—temperature values of the conductivity of pure PEOgLiCIO, electrolytes are
nearly in agreements, but the low temperature values are in great discrepancy reaching up to 10000
times. It indicates that the conductivity at ambient temperature is greatly dependent on the thermal history
and sample preparations. In this paper, we showed that the ionic conductivities of both PEOgLIClIO,4 and
PEOsLiClO4/AlbO3 polymer electrolytes are strongly dependent on the thermal pretreatment and aging
time. The conductivity drop with aging time of both ceramic—free and ceramic composite electrolytes
has been measured to be nearly parallel. We showed that the conductivity relaxation with aging time is
inherent irrespective of the incorporation of nano—ceramic fillers, since the PEO electrolytes at ambient
temperature are in two—phase nature being in non—equilibrium state, never reaching completion.
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Figure 1. Ionic conductivity of PEOgLiClO4 (a) and PEOsLIiCIO./
AlO3 (b) polymer electrolytes for several heating and cooling
scans with 1 Cmin™! for annealed samples for one hour at
0 C after quenching from 110 C.
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Figure 2. Comparison of the DSC traces of PEO,LiICIO; for
annealed samples for one hour at O C after quenching from
110 C.
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Figure 3. Tonic conductivity of PEOsLIiCIO, (a) and PEOSLICIO/

Al,Oy (b) polymer electrolytes for several heating and cooling

scans with 1 CTmin~! for annealed samples for one week at

0 C after quenching from 110 C.
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Figure 4. Comparison of the ionic conductivities of PEOgLiCIO4
polymer electrolytes for first heating scans with five different
annealing times at O C after quenching from 110 C.
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Figure 5. Comparison of the ionic conductivities of PEOgLiCIO4

polymer electrolytes for first heating scans with five different
annealing times at O C after quenching from 110 C.
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