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ABSTRACT

This research was to study the preparation of high efficiency catalyst and Membrane
Electrode Assembly (MEA) for Proton Exchange Membrane (PEM) fuel cells. The research was
divided into 2 parts: the preparation and development of platinum catalyst and the preparation
of MEA to obtain the current density of 700 mA/cm’ at the potential of 0.6 V. The results from
the first part showed that the properties of catalyst prepared by electroless deposition
technique using formaldehyde as the reducing agent and by alcohol reduction technique
were comparable with those of commercial catalyst from Electrochem Co. Ltd. The optimum
condition for electroless deposition was 10 g/l and 0.15 M of platinum and formaldehyde
concentrations, respectively, 2 hours of deposition time and 7 times of formaldehyde addition.
The prepared catalyst had the platinum particle size of 2.93 nm (2.7 nm for commercial
catalyst), with a uniform particle distribution. The optimum condition for alcohol reduction was
found to be at the methanol concentration of 5 M, the pH of 1 and the reduction time of 1 hour.
The prepared catalyst had the platinum particle size between 2 and 3 nm with a uniform
particle distribution. Moreover, the performance of prepared catalyst tested in PEMFC showed
a good efficiency in the activation polarization region. The catalyst prepared by
electrodeposition with a constant applied current had a lower performance than that with a
pulse current. However, the catalyst prepared by electrodeposition still had a larger particle
size than the two previous techniques, so further investigation is encouraged . In the second
part, the results showed that the types of Gas Diffusion Layer (GDL) and membrane, the
catalyst layer composition and the sublayer composition had significant effects on the
efficiency of PEMFC. The carbon cloth GDL showed a higher performance than the carbon
paper GDL. The electrode with a sublayer had a better efficiency than that without a sublayer.
The optimum composition for the sublayer was 6% PTFE and 2 mg/cm2 loading of HICON
Black carbon powder. The optimum quantity of nafion in the catalyst layer was 33% for 0.3-0.5
mg/om2 of Pt loading. For the types of membrane, the results showed that Nafion membrane
212 gave a higher performance than Nafion membrane 115 because Nafion membrane 212
has a smaller thickness, which can reduce the cell resistance. Finally, MEAs prepared by
those optimum parameters generated the current density as high as 810 mA/cm’ at 0.6 V for
the cell, anode and cathode humidifier temperatures of 60, 65 and 60 °C, respectively, under

atmospheric pressure with equal hydrogen and oxygen flow rates of 100 SCCM.
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