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Polymer electrolyte based on polyethylene oxide (PEO) and ]X>lyacrylonitrile (PAN)
polymer are emerging as potential materials for fabricating rechargeable lith.um polymer
batteries. Addition of micro-size and nano-size inert fillers, such as Ah03 and Si02 to PEO
based polymer electrolytes has shown enhanced ionic conductivities and improved
electrochemical properties. However, the effect of these fillers on physical properties of PAN
based gel polymer electrolytes has not been reported. In this work, we have compared the .
thermal, electrical and dielectric behaviour of PE09LiTFSI+ 1Owt% Ah03 composite polymer
electrolytes with that of 15.39 mol% PAN: 82.05 mol %[EC+PC]: 2.56 mol% LiTFSI+ 2
~Io Ah03 polymer gel electrolyte. The filler used in this study was Ah03 with 5.8nm pore
size. The conductivity values of the filler free PAN:EC:PC:LiTFSI gel electrolyte is
significantly higher than that of filler free PEO:LiTFSI 'system. It was observed the room
temperature conductivity of the PEO based electrolyte increased from 9.82 ••.10-6 Scm'\ to
4.29 ••. lO·5 Scm" due to the addition of 10wt% Ah03, However, the room temperature
conductivity of the PAN based electrolyte dropped from 2.66'" lO'3 Scm" to 1.53 ••.lO·3Scm'
'due to the addition of2~10 Ah03,

DSC results showed that the glass transition temperature of the filler- free PAN based
gel electrolyte and the PEO based electrolyte were -105 0 C and -41 0 C respectively. The
presence of the filler in both systems has not changed glass transition temperature Tg,
indicating that the flexibility of polymer complex chain was not modified due to the addition
of Ah03. Dielectric relaxation studies revealed that PEO based electrolyte showed an ion pair
peak in the frequency range from 1 MHz to 0.1 GHz. Also it was observed that the PAN
based electrolyte showed both the ion pair and a relaxation peaks in the frequency range
from 5Hz to 1.8 GHz. For both systems, the ion pair peak and the a relaxation peak were
shifted towards high frequency with increasing temperature as expected. The ion pair peak
intensity of both systems did not vary due to the addition of the filler, indicating that the
number of ion pairs was not the determining factor for the conductivity change. On the other
hand, the ion pair peak position shifted due to the filler, indicating that the mobility of
migrating ionic species has changed. Hence it can be concluded that change in mobility of
molecules due to Ah03 filler is the reason for the change in the conductivity in these systems.
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