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PEO-LICIO4-ZSM5 Composite Polymer Electrolyte
|. Electrochemical Study
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Abstract A novel class of polyethylene oxide (PEO)-based composite polymer electrolyte (CPE) by using
shape-selective molecular sieves ZSM5 as filler were obtained by solvent casting method. The effects of
ZSM5 on the electrochemical properties of the PEO-LiClO4-ZSM5, such as ionic conductivity, lithium ion
transference number and interfacial stability with lithium electrode were studied by electrochemical AC im-
pedance spectroscopy and steady-state current method. The experiment results showed that the addition of
ZSM5 could improve the lithium ion transference number and enhance the ionic conductivity of
PEO-LiClO; at the same time. The highest room temperature ionic conductivity of 1.4X107°> Secm * and
lithium ion transference number of 0.353 were recorded when the content of ZSM5 was up to 10%. The
good compatibility with the lithium electrode ensured the use of PEO-LiClIO,-ZSM5 as the electrolyte mate-
rials for al solid-state rechargeable lithium ion batteries.
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Figure2 Impedance spectra of the PEO,¢-LiCl0,-10%ZSM5 at
different temperature

The inset shows the equivalent circuit model of the cell SS/CPE/SS
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Figure 4 Effect of ZSM5 content on ionic conductivity of the
polymer electrolyte PEO,o-LiCIO;-x%ZSM5 at different tem-
perature
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Figure 5 Current response of Li/PEO;o-LiClO,-10%ZSM5/Li
cell under adc voltage as afunction of timeat 70 C

The inset shows theinitial and steady-state impedance response of the cell
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Tablel Lithium ion transference number and relative parameters of the polymer electrolyte PEO;o-LiClO4-x%ZSM5 at 70 ‘C?

X Rp/Q Ro/Q R, /Q R/Q lo/uA ls/pAP Tiir
0 61.3 50.0 61.8 47.0 90.1 28.1 0.198
1 61.1 50.8 57.8 46.2 89.4 332 0.239
3 65.7 433 72.0 50.5 91.7 30.6 0.238
5 721 26.3 68.4 243 1016 322 0.252
7 81.1 416 68.9 329 815 32.0 0.290
10 98.2 26.3 97.4 26.7 80.3 328 0.353
15 79.7 385 116.8 41.4 84.6 26.0 0.232
20 52.6 12.7 53.1 129 153.1 40.0 0.222
25 91.0 12.8 89.9 135 9.3 24.6 0.232
30 87.3 12.3 92.9 14.7 100.4 24.0 0.237

3 AV=10 mV; ® Obtained after more than 3000 s.

] LA H CPE/LI ST o BEFEACBE x A 38 iy e, X0
fitse T ZSM5 51 N3 T CPE ISR THIE SN, 1 LA
5 Li e A o iz ik, T AR S T HL B

60

504

407

304

R/Q

20

Bl 6 CPE/Li Jtifi i FHLR x 2245 R ]
Figure 6 Effect of ZSM5 content on interfacial resistance R, in
Li/PEO;¢-LiCIO4-x%ZSM5/Li cellsat 70 C
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