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Proton exchange membrane fuel cell (PEMFC) is a fuel cell received high attention as an
alternative energy. Hence research and development of membrane electrode assembly (MEA), a key
component of PEMFC is necessary.

The preparation method of membrane electrode assembly by applying catalyst layer onto
membrane directly, a so-called catalyst-coated-membrane method (CCM) was investigated in this
work. The preparation parameters studied were membrane-treated form, solvent removal condition,
solvent type and form of nafion in catalyst ink as well as fuel cell operating condition. In addition
the MEA prepared by CCM method was compared with that prepared by a conventional GDL
method (applying catalyst layer onto gas diffusion layer). Experimental results are presented as
polarization and power density curves. It was found that membrane treated in proton form gave
better cell performance than that in sodium form. Solvent in MEA can be removed almost
completely at the condition of vacuum (125 mmHg) and 70°C. The resulting cell showed higher
performance than that at atmospheric pressure. Among seven solvents studied, isopropanol, acetone,
ethylene glycol, ethanol, deionized water, ethylene glycol dimethyl ether and ethylene glycol diethyl
ether, isopropanol was the best solvent for MEA preparation. Colloidal method was suitable for
preparing nafion in catalyst ink compared with solvent method. The cell showed higher performance
when it is operated at high temperature and high gas flowrate. Comparing between CCM method
and GD]-based method, CCM method gave higher current density cell than GDL-based method.

The fuel cell consisting of the MEA prepared by CCM method (using protonated membrane,
isopropanol solvent, solvent removal at vacuum and 70°C and using colloidal nafion) can deliver
current density of 701.6 mA/cm’ at 0.6 V meeting the objective of this research.

From the fine results obtained, before it can be applied to commercial use, further
investigation on fabricating equipment for catalyst layer should be made to obtain uniform
performance and productive MEA with the size required. Finally, the parameters for preparing the

catalyst ink by colloidal method or other method such as electrodeposition should also be studied.





