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Fig. 1 Raman band associated with ClO; bending mode
at 298 K
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Fig. 3 Different stales of salt in solid polymer electrolytes
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Table 2 DSC data of solid polymer electrolytes with different salt

concentration

r(T)
Samples AC (JgC)
Onset Midpoint
A —43.049 —-36.901 0.815
Al - 37.449 -30.492 0.804
A2 -32.256 —23 688 0,608
A3 - 28.055 -15.405 0.406
A4 —-29.785 - 26.488 0.225
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Fig. 5 Nyquist plots of comb cross-linked solid polymer electrolytes
at 25°C

w
<

& '
L

| Al
S5k e A2 "

A A3
e Ad
¥ AS

1
27 29 3.1 33 35
uT 10 @

PO
th &

/

lgo (S/em)
[V
w o

&
=)

&
th

Fig. 6 Tempersture dependence of the conductivity for

electrolytes with different salt concentrations
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Fig. 8 SEM micrographs for sample AS at different time laid in air (a) after 1 day (b) after two weeks {c) after one month
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STUDIES ON THE ION STATES AND ION TRANSPORT MECHANISM OF
SOLID POLYMER ELECTROLYTES

REN Tianbin, HUANG Xiacbin, ZHAO Xi’an, TANG Xiaozhen
( School of Chemistry and Chemical Technology , Shanghai Jiao Teng University, Shanghai 200240)

Abstract A series of new solid polymer electrolytes (SPE) were prepared based on polyurethane/acrylate comb
cross-linked polymers. The ionic conductivity of the electrolytes could reach 3.4 x 107* S+ cm™' at 25°C . Raman
spectroscopy, DSC,SEM and conductivity measurement were used to study interrelations among salt concentration,
ion states and jonic conductivity . In solid polymer electrolytes with high salt concentrations, it was considered that the
ion pairs may play an important role in ion transport. When the salt content was low,the free ion was the main form
of salt in the electrolytes . The content of ion pairs increased with increasing the salt content . The ion pair became an
important form of salt in the electrolyte when the salt content was high, and the ionic conductivity increased greatly
in a certain range. Under these conditions, the ion pairs should act as an active entity in the ionic conduction of the
electrolytes. When the SPE films were in atmosphere, the ions were unstable, and they would congregate and form
crystallinites . Proper conditions could keep the ion stability of the polymer electrolyte films.

Key words Comb cross-linked polymer, Solid polymer electrolyte, lonic conductivity, Ion transport mechanism,
lon state



