Polymer(Korea) Vol 22, No. 2, pp 269-274(1998)

PEO/Q EA AsiAMY EF ol &5

733 - g
G2 &tw #3tu s
(19971 109 229 H<)

Mixed Anion Effect in PEQ/Salt Polymer Electrolytes

K. H. Shin and B. K. Choi'
Department of Science Education, Dankook University, Seoul 140-714, Korea
Ye-mail © bkchoi @ns.dankook.ac.kr
(Recetved October 22, 1997)
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ABSTRACT: The mixed anion effect in [(1-x)NH,CIO,+xNHMI(PEQ),, (M=1I CF,SO,)
polymer electrolytes has been studied by using impedance spectroscopy and differential
scanning calorimetry. In the CiO, /1" systems, the plasticizing effect, which favors the for-
mation of an amorphous phase, appeared when salt was mixed, and hence the ionic conduc-
tivity was enhanced revealing an occurrence of the mixed anion effect. In the ClO,~ /CF;
S0O;~ systems, on the other hand, several physical properties were found to be changed linear-
ly between two single-salt complexes. These results were caused by the facts that the ionic
size and lattice energy of ClO,™ ions are similar to those of CF3SO3™ ions but very different to
those of 1™ ions. At high temperatures above the melting temperature (7)) of poly(ethylene
oxide) (PEQ), the conductivities of both systems were varied linearly with x. It indicated that
the ionic conductions in polymer/salt systems were not affected appreciably by the ion-ion in-
teractions between dissimilar ions, which are frequently assigned to be the major source of
the mixed alkali effect in ion-conducting glasses. In the PEO/mixed-salt systems, the crystal-
linity was changed due to disordering of ions and consequently an weak mixed anion effect
on the ionic conductivity might appear according to the changes in the phase formation prop-
erties below 7',.
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Figure 1. DSC thermogram of [(1-x)NH,CIO,+ xNH,I]
(PEO), s complexes.
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Figure 2. DSC thermogram of [(1-x)NH,CIO,+xNH,
CF3SO31(PEO), g complexes.

o H,& Aol 52 o Ay gy ds=s
3y, 1 gozmRE Al85e AAFEE ¢

ot ARge] - 7F 2AsH Hol @43,
A AxEE 7 g8k Clo, /174 A8
H,& % 9AdGA Aol vjdg o W3, §
3] x=05 AN Hxglo] B} o)]AL 5
AgA Hs) EFG FHolM A st
Aftke A& omigich. 28y Clo, /CF,SO,”
NEe] H,& Ef9 J9dM dyddog Wt §
Agd gt Hol W3t dzA Jehks A 2%
He folde 54 zlo] Bl Aceg wHed,
ClO,~ o] && o] 2wz} Axjell], polarizability
5 o8 "M 7 o]&rT= CF,S0;~ o3 i
] g23heh 0% maly ClO, /CF,S05™ Ale vl 53k 4
Hol o]2Ee] EFoleR o B3 Mo F
DA FA AtelolA dFPH oz WL & 5 UL
ey ClO, /I Al M e F F5F2] ojfg ojeut
73 polarizability 5-9] &€& ™ol aA 2o
2 Edel o ZFY A & sdes g
st vl F o] ZUldcin & & Qo ojg} 2

2 30 4

N A SO

- 271



SR Ly

M
6o+ o1
o CF, S0, 3
~—~ ®
G 50 '<\\ e
i >~
£ O\o\
oo
40 F O\o\
O\O
30 1 | I I |

0.0 0.2 0.4 0.6 0.8 1.0

X

Figure 3. Compositional dependences of the heat of
melting for [(1-x)NH,CIO,+xNHMI(PEQO);s (M=],
CF,S03) complexes.
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Figure 4. Compositional dependences of the glass
transition temperature for [(1-x)NH,CIO,+xNHM]
(PEO),s (M=1I, CF3S0O;) complexes.
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Figure 5. Compositional dependences of the conduc-

tivity at 30 and 100 °C for [(1-x)NH,CIO,+ xNH,I]
(PEO),4 complexes.
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Figure 6. Compositional dependences of the conduc-
tivity at 30 and 100 C for [(1-x)NH,CIO,+ xNH,CF,
SO3)(PEO),¢ complexes.
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