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Fig.2 Complex impedance spectra of polyurethane —LiClO, at different temperatures
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Fig.3 Complex impedance spectra of polyurethane ionomer at different temperatures
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Tab.1 The fundamental electricity parameters for tow sort of samples

x x x x experimental points _ .. __simulated curve

Sample T(TC) a(S/cm) C,(F /cm?) C, (F/cm?) o o
33 1.11x1077 5.679x10°" 0.1820
PUI 56 8.65x1077 6.832x 107" 1.865x 10~# 0.2030 0.4118
66 1.64x 10°¢ 7.880 x 107" 7.395x 107* 0.2198 0.3822
81 4.23x10°¢ 7.305x 10" 3.561 x 10~7 0.1995 0.3088
PU 7 2.13x 10°° 7.323x 107" 3.562x 1077 0.1789 0.5135
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Tab.2 The parameters calculated by the relationship of boundary impedance

o (S/cm)
Sample T (T) q p a(x107?) Boundary Arc_line
PUI 56 1.544 0.5098 8.530 8.97x 1077 8.65x 1077
66 1.608 0.5786 10.28 1.65x10°¢ 1.64x 10~
81 2.104 0.6375 13.88 4.19x10°¢ 4.23x10°¢
PU 62 2.460 0.5289 1.281 1.19x 1073 1.19x 1075
77 2.766 0.6231 1.684 2.04x1073 2.13x10°3
86 1.790 0.5656 0.4301 2.77x 1073 2.79%10°°
101 1.970 0.5103 0.8842 5.40 x 107° 5.33x 1073
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A STUDY ON IMPEDANCE SPECTRA OF MULTI-PHASE
POLYMERIC ELECTROLYTES

XU Haisheng, YANG Changzheng
(Department of Chemistry, Nanjing University, Nanjing 210008)

Abstract The impedance spectra of two systems of multi —phase polymeric electrolyte
were studied. One system consisted of LiClO, doping polyethylene glycol polyurethane
which was characterized by bi —ionic conductor and the another system was based on
a sulfonated polyurethane ionomer with single —ion transportation character. An equi-
valent circuit of alternating impedance measurement system for the multi —phase
polymeric electrolytes was proposed. The ionic conductivity and other fundamental
electricity parameters were respectively calculated by resolving of impedance spectra
with computer fitting analysis and of the dispersion relations of boundary impedance.
Based on the two methods the calculated ionic conductivities came to an unanimous
conclusion in spite of the difference in transport numbers of cation of the two sam-
ples. The impedance spectra of the different samples can be interpreted with the equi-
valent circuit suggested by the present paper.

Key words Multi —phase polymer, Polymer electrolyte, Impedance spectrum, Boundary
impedance





