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ABSTRACT : lonic conductivities of poly(ethylene oxide) (PEO)-based dlectrolytes are in a considerable incon-
sistency in many papers, varying more than three orders of magnitude for just same compositions. In PEO-salt-
ceramic composite electrolytes, it has been aso reported that the conductivity can be variant by almost three
orders of magnitude according to thermal treatment and it has been regarded as a consequence of polymer-
ceramic particle interaction. In this paper, we present amore systematic study on the change of ionic conductivity
for ceramic-free PEO,(LiClIO, polymer eectrolytes, and found that the ionic conductivity can be variant more
than hundred times according to thermal history. The dow recrystallization kinetics of PEO polymer is discussed
to be responsible for the thermd history effect. Present results reveal that the effect of ceramic filler isnot amain
cause of the conductivity relaxation phenomenon.

Keywords : poly(ethylene oxide)(PEO), PEO,,LICIO,, ionic conductivity, thermal history, conductivity realaxation.
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Figure 1. DSC traces of PEO,LiClIO, polymer electrolytes: (a)
an aged sample and (b) ajust melt-crystallized sample.
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Figure 2. Temperature dependence of the ionic conductivity of
PEOyLiClO, polymer eectrolyteswith heating rate of 0.2 Cmin™,
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Figure 3. lonic conductivity of PEOyLICIO, polymer eec-
trolyte for severd different heat treatment schedule: (8) annedled
a 100 C and then stabilized &t 0 C for 1 hour; (b) annedled a
0 T for 6 months after the measurement of (a); (c) aneded at
60 C for 3 hoursfor adifferent specimen.
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Figure 4. Time evolution of the ionic conductivity of PEOy
LiCIO, polymer dectrolyteat 40 C.
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Figure 5. Time evolution of melt-crystallized spherulitic pattern
of PEOyLiClO, polymer eectrolyte after quenchingto 40 C.
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