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Abstract : In order to overcome the cost issue for commercialization of polymer electrolyte mem-
brane fuel cell (PEMFC), this research was conducted for replacing platinum cathode catalyst with
non-precious metal catalyst. The non-precious metal catalyst (Co-PANI-C) was synthesized by the
simple reduction method with polyaniline (PANI), carbon black, and cobalt precursor without any
heat treatment. Characterization of new Co-PANI-C composite catalysts was done by the mea-
surement of X-ray diffraction (XRD) and thermogravimetric analysis (TGA) for structure analysis
and performed by rotating disk electrode (RDE) and rotating ring disk electrode (RRDE) for elec-
trochemical analysis. As a result, Co-PANI-C catalyst showed 60 mV lower on-set potential for
oxygen reduction reaction (ORR) than Pt/C catalyst, but the overall reduction current of Co-PANI-
C catalysts by ORR was still smaller than that of Pt/C. In addition, the ORR behavior of Co-
PANI-C catalysts depending on the rotation speed of electrode and the stability of Co-PANI-C
catalyst under potential cycling and the performance of fuel cell conditions are also discussed.

Keywords : Non-precious metal catalyst, Polyaniline, Cobalt, Oxygen reduction reaction.
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Fig. 1. XRD patterns of each catalyst.
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Fig. 2. Thermogravimetric analysis results of each catalyst.
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Fig. 3. Current-potential curves for oxygen reduction

reaction on Pt/C and Co-PANI-C at room temperature in

O,-saturated 0.1 M HCIO4. Measurements were carried

out at a scan rate of 20 mV s and rotation speed of 1600

rpm.
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