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Fig.1 Dynamic mechanical plot of PS53-LiBF, at Li/EQ= 1.604 mol/kg polymer
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Table 1 Transition temperatures of comblike polymers and

their Li-salt complexes

Li/EQ(mol/kg polymer) T,{(TC} T(T)

0.401 90 - 1¢
0.535 95 -10
PS53-LiBF, 1.069 95 -10
1.604 S0 -10
2.005 50 -5
PS53-LiCIO, 1.069 95 -5
PS53-LICF;, 50, 1.069 90 -10
PS53-LiSCN 1.069 90 -10
PS33 70 - 10
PS53 70 - 10
P573 70 - 10
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Fig.2 Master curve constructed at T, = 95C for

PS53-LiBF,
Li/EO=1.069 mol/kg polymer
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Fig.3 Arthenius plot of minus shift factor against 1/T
for PS53-LiBF,
Li/EO=1.069 mol/kg polymer
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Fig.4 Iso-free-volume plot for PS53-LiBF,
Li/EQ=1. 604 mol/kg polymer
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Fig.5 Storage modulus master curve constructed by

{requency-temperature superposition for PS53 at T, =
507
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Fig.6 The WLF parameters C, and C; as a function
of salt content for PS53-LiBF, by choosing T, as a

reference temperature
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Fig. 10 Effect of side chain length on relaxation time

Table 2 Average relaxation times of different salt kinds

Average relaxation time (lgr,)

PS53-LiClO, 1.8102

P853-LiCF, 80, —0.7009
PS53-LiSCN 0.3546

PS53-LiBF, 0.7226
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MECHANICAL RELAXATION TIME OF COMBLIKE
POLYMER ELECTROLYTE

QI Li,ZHANG Yongjie, LIN Yunging,JING Xiabin
( Changchun Institute of Applied Chemisiry , Chinese Academy of Sciences , Changchun  130022)

Abstract Using poly (styrene-co-maleic anhydride) as the backbone and poly {ethylene glycol) methyl ether
as side chains, three kinds of comblike polymers of different side chain length were synthesized. The Li-salt
complexes and their films were prepared. The dynamic mechanical properties were investigated. It was found
that the main chain was rigid and the side chain was flexible in this comblike polymer system. Based on the
time temperature equivalence principle, a master curve was constructed. By selecting T, as reference
temperature, Arrhenius plots of shift factor and iso-free-volume plots were attained. The values of WLF
parameters C; and C; increase with increasing salt concentration. By reference to Ty = 50T , the relation
between the average relaxation time lgr. and Li-salt concentration C is linear. The master curves are
displaced progressively to higher frequencies as the M, of side chains is increased. The relation between the
average relaxation time lgr, and M, of side chains is also linear. And the master curves are movable with
the change of salts. It shows the effect of different kinds of salt on relaxation time.

Key words Polymer solid electrolyte, Comblike polymer, WLF equation, Relaxation time, Dynamic

mechanical properties



