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Abstract 2 0 8 l 4 2

The performance of a proton exchange membrane fuel cell (PEMFC) with gas diffusion cathodes
having the catalyst layer applied directly onto Nafion membranes (Catalyst-coated membranes,
CCM) was investigated with the aim of characterizing the effects of solvent type, membrane treated
form and also pressure for drying the cathode. The method involves a mixing of the carbon
supported Pt catalyst (20 wt. % Pt/C) with Nafion solution and solvent. The total Pt loading was 0.5
mg/cm2 for the cathode and 0.5 mg/cm2 for the cdrnmercial anode (E-TEK). Seven types of solvent
studied were isopropanol, acetone, ¢thy1ene glycol, ethanol, DI-water, ethylene glycol dimetyl ether
and ethylene glycol diethyl ether. From the performance measurements of single cells, the most
suitable solvent was found and the results were discussed in terms of polarization curve and
physical property of the cell. The best fuel cell performance delivering approximately 641 mA/em’
at 0.6 V, at 80°C and ambient pressure on both electrodes was prepared using isopropanol solvent,
protonated membrane form and drying vacuum under. Furthermore, the results showed that the
MEA prepared by the CCM method have a higher performance as compared to that prepared by
GDL-Based method. A scanning electron microscopic analysis reveals that the thin catalyst layeis

are uniform with good interfacial continuity between the membrane and the electrodes.





