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Abstract : The key component of a direct methanol fuel cell (DMFC) is the membrane electrode assembly (MEA),
which comprises a polymer electrolyte membrane and catalyst layers (anode and cathode electrode). Generally the
catalyst layer is coated on the porous electrode supporter (e.g. carbon paper or cloth) using various coating methods
such as brushing, decal transfer, spray coating and screen printing methods. However, these methods were disadvan-
tageous in terms of the uniformity of catalyst layer thickness, catalyst loss, and coating time. In this work, we used
bar-coating method which can prepare the catalyst layer with uniform thickness for MEA of DMFC. The surface
and cross-section morphologies of the catalyst layers were observed by SEM. The performances and resistance of
the MEAs were investigated through a single cell evaluation and impedance analyzer.
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Table 1. Thickness of coated layer and loading quantity of catalyst
layer depend on the bar’s height (anode)

Thickness of coated Catalyst loading quantity

Bar height (um)

layer (um) (mgPt/cm?)
100 14.6 1.43
200 243 2.51
300 30.4 3.04
400 49.6 4.05
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Fig. 2. SEM images of anode coated (a and b) by brushing and (c and d) by bar-coating method. (cross-section: a and c; surface: b and d).
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Fig. 3. SEM images of cathode coated (a and b) by brushing and (c and d) by bar-coating method. (cross-section: a and c; surface: b and d).
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Fig. 6. Polarization curves of MEAs prepared by brushing and by
bar-coating methods (cell temperature: 60 °C).

Table 2. The performance of MEAs prepared by brushing and by
bar-coating methods.

Brushing method Bar-coating method

Power density Power density

Cell voltage (V)

(mW/cm?) (mW/cm?)
0.5 52 58
0.4 112 122
0.3 146 148
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Fig. 7. Anode polarization curves of MEAs prepared by brushing

and by bar-coating methods (cell temperature: 60 °C) (Anode/

cathod : 1.5 M methanol fuel/Hydrogen).
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