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Abstract— The electrodes for proton exchange membrane fuel cell were prepared by mixing carbon black with ac-
tivated carbon fiber which has well-developed micropore and the performances of electrodes were observed in a unit cell.
The performances were compared with pore structure, dispersion of platinum and preparation procedure of electrodes. The
optimal mixing ratio showing the highest single cell performance was 30 wt% ACF to 70 wt% carbon black. This ratio

could be directly related with the highest dispersion of platinum and the lowest charge transfer resistance.
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Fig. 1. A flow diagram for the preparation of ACF25/Vulcan XC-72
electrodes using brushing or rolling technique.
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Fig. 2. Pore size distribution of ACF25 and Vulcan XC-72.

Table 1. BET surface area and pore volume of ACF25 and Vulcan

XC-72
BET surface area Pore volume
Sample (@’7g) (cclg) f;;:zf;(%w
Total Micropore Total Micropore(A )
Vulcan XC-72 297 95  0.588 0.041 79.2
ACF25 2088 2070 0914 0.876 175

Table 2. Dispersion of platinum and its loss after impregnation of 20
wt% platinum on ACF25 and Vulcan XC-72

Support Platinum dispersion(%) Platinum loss(%)
Vulcan XC-72 13.6 31.6
ACF25 37.6 11.8
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Fig. 3. Cell potential vs. current density plots for brushing technique
-made electrodes with different mixing ratio of ACF25 and

Vulcan XC-72.
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Fig. 4. Complex impedance plots for electrodes with different mixing
ratio of ACF25 and Vulcan XC-72 at 0.6 V.
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Fig. 5. Cell potential vs. current density plots for electrodes prepared
by rolling method with various ratio of ACF 25 and Vulcan
XC-72 at 70 °C, 1 atm.
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Fig. 6. SEM photographs of ACF25/Vulcan XC-72 electrode prepared
by brushing method.
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Fig. 7. Cell potential vs. current density plots for electrodes prepared
with different mixing procedure.
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Fig. 8. Effects of binder and gas diffusion layer on cell potential vs.
current density plots.
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Fig. 9. Effect of electrode thickness on cell potential vs. current den-
sity plots.
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