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Abstract

Pt loaded porous carbon Pt/C electrode was prepared by hot pressing process to enhance the electrode
performance in PAFC (phosphoric acid fuel cell). By changing the hot pressing conditions and PTFE contents,
Pt/C electrodes were prepared and the electrochemical characteristics of oxygen reduction and unit-cell perfor-
mance were evaluated. The optimum condition of hot press to make electrode is 360C and 10 Kg/cm?. Maxi-
mum perfomance was obtained at 30 wt% PTFE content in the catalyst layer with 80% utilization of platinum
clusters. Unit-cell performance of hot pressed Pt/C electrode was 200 mA/cm?® at 700 mV and stable performance
was maintained more than 200 hr.
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Fig. 1. Process flow diagram for the preparation of
the experimental electrode.
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Fig. 2. Cyclic voltammogram of Denka black contain-
ing 5 wt% PTFE in the catalyst layer at 25C
inl1lM HQSO4.
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Fig. 3. Cathode performance curves with different
preparation procedure at 25C in 1 M H,SO,.
(a) The electrode was hot pressed at 360C
and 10 kg/cm? after rolling. (b) The electrode
was sintered at 360C after rolling.
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Fig. 4. SEM (scanmng electron microscopy) photog-
raph of electrode manufactured by rolling.

Fig. 5. SEM photograph of electrode manufactured
by hot pressing.
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Table 1. Porosimeter data of carbon electrodes with
two different preparation procedures.

rolling  hot pressing
electrode electrode electrode
Bulk Density (m?/g) 0.768 0.944
Average pore radius (um) 19.35 9.06
Total Porosity (%) 36.123 48.625
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Fig. 6. Polarization curves of the electrode contai-
ning 30 wt% PTFE on the pressure of Press
at 25C in 1 M H,SO, (m: 5 kg/cm? @: 10
kg/cm?, a: 20 kg/cm?).
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Fig, 7. Polarization curves of the electrode contai-
ning 30 wt% PTFE on the temperature of
Press at 25T in 1 M H:S0, (a: 300T, m:
330C, @: 360T).
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Fig. 8. Cydlic voltammogram of Denka black contai-
ning 30 wt% PTFE (@) and 70 wt% PTFE
(b} in the catalyst layer at 25C in 1 M H,S0,.
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Table 2. The effects of PTFE content on cathode performance (O,), the utilization of platinum clusters and
Cyclic voltammogram data.

PTFE contents Utilization Effective surface Current density (mA/cm?)
(Wt%) rate area of Pt (m?%/g) 700 mV (vs. DHE)
5 46.8 1.0 62
15 449 0.95 155
30 374 0.79 227
50 314 0.67 113
70 19.6 042 81
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Fig. 11. Long run performance of hot pressing elect-
rode.
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