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In order to realize all solid high energy density batteries, polymer electrolytes have
received much attention. Bspecially, it is expected that application of the polymer
electrolytes to lithium batteries could overcome problems concerned with safety. We have
studied to attain highly ionically conducting polymer electrolytes and developed new network
polymer electrolytes having many chains ends”. However, charge transfer resistance (R.)
between a highly conductive polymer electrolyte and lithium electrodes is much higher than
the polymer electrolyte bulk resistance, especially at low temperatures.

In this study we will discuss the factors dominating R,

between polymer electrolytes and

lithium electrodes, especially the relationship between the density of free chain ends in

network polymer electrolytes and R,.

Polymer electrolytes having different densities of free
chain ends were synthesized as the following procedures.
The mixtures of mono-acrylated poly(ethylene oxide-co-
propylene oxide) (P(EO/PO)) (MA) and tri-acrylated
P(EO/PO) (TA) as shown in Fig. 1, LiN(CF,S0,), (LiTFSI)
or LiClO, and or LiBF, and a photo-initiator were cast
between glass plates and irradiated with UV light for 5 min.
Tonic conductivity of the polymer electrolytes and R, at the
polymer electrolyte/lithium were measured by AC
impedance analysis with lithium electrodes.
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Tonic conductivity for the polymer clectrolytes is different, depending on the density of

free chain ends in the network polymer electrolytes,
namely the polymer electrolytes having the largest
number of ether side chains show the highest ionic
conductivity although glass transition temperature is
approximately the same. Fig. 2 shows the relationship
between R, and the ionic conductivity for the polymer
electrolytes at 60 °C studied in this work. It is clearly
indicated that R, decreases with increasing the ionic
conductivity.  The big difference of R, between LiBF,
and the other salts is observed even if the same matrix
polymer is used. On the other hand, in terms of the
density of ether side chains, the polymer electrolytes
having the largest number of ether side chains show much
lower R, It is suggested that R, correlates with the
density of ether side chains in the polymer electrolytes.
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Fig 2 fonic conductivity platted against charge transter
rosistance at tbe ioterface with lithium olectrodes for
network polymer electralyles containing a lithium salt
tliViether oxygencl=0.04 ar 60 "C.
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