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Abstract — Composite electrodes were fabricated based on activated carbons such as YP-17 and BP-20, and conducting poly-
mer of polypyrrole (pPy) prepared by chemical polymerization in our laboratory. Mixed binders of Poly (vinylidene-fluoride-
co- hexafluoropropylene) (PVdF-HFP) and polyvinylpyrrolidone (PVR)-methyl- 2-pyrrolidinone (NMP) were added to the
activated carbons. Electrochemical characteristics of unit cells such as charge-discharge, specific capacitance, ESR, specific
energy, cyclic voltammetry (CV) and impedance were measured. It was noted that a pPy content within 8 wt. % greatly
increased the electrochemical characteristics, mechanical strength and flexibility with the fixed 5 wt. % of mixed binder. Espe
cially, the BP-20 electrode with 7 wt% of pPy exhibited better electrochemical characteristics than commercialized products,
with 34.77 Flg of specific capacitance, 0®%f AC-ESR, 8.16 Wh/kg of specific energy, and specific power of 1,830 W/kg.
Power outputs were compatible with electric vehicle applications, in due consideration of Ragone relations.
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Fig. 1. FT-IR spectrum of chemically synthesized polypyrrole powder.
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Fig. 2. Effect of added weight percents of polypyrrole on charge/dis-
charge curves of YP-17 electrode with mixed binder.
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Fig. 3. Effect of added weight percents of polypyrrole on charge/d
charge curves of BP-20 electrode with mixed binder.
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Table 1. Effect of polypyrrole weight percents on energy density and power density of YP-17 and BP-20 electrodes with mixed linde

Polypyrrole YP-17 BP-20
[wt%o] Energy density [W-hr/kg] Power density [W/kg] Energy density [W-hr/kg] Power density [W/kg]
5 4.30 261 5.85 420
6 5.05 313 6.53 641
7 6.33 567 8.16 1,830
8 5.63 396 7.49 764
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Fig. 11. Effect of scan rate on specific capacitance of BP-20 electrode

with 7 weight percent polypyrrole and mixed binder.
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Fig. 13. Effect of polypyrrole weight percents on specific capacitance
BP-20 electrode with mixed binder, 5 mV/s scan rate.
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