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Abstract — Direct coating of catalyst layer on the Nafion® membrane has been optimized in the process of
fabrication of membrane electrode assembly (MEA) to enhance the performance of direct methanol fuel cell
(DMFC). In this method, the contact resistance at the interface of the catalyst layer and the membrane was found
to be low. The effect of catalyst loading, thickness of membrane and the gas diffusion layer (GDL) with or
without the presence of micro-porous layer (MPL) on the performance of the MEA was also investigated. The
MEA fabricated by the above-mentioned method exhibited a performance of 147 mW/cm® and 100 mW/cm® at
80C and 60 C, respectively, with the catalysts loading of 4 mg/cm’.

Key words : Direct methanol fuel cell (DMFC), Membrane electrode assembly(MEA), Fabrication, Gas
diffusion layer (GDL), Impedance, Catalyst layer
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Table 1. Pt contents in the two electrodes

(mgfem’)
Anode Cathode
Pt-Ru Pt in Pt-Ru Pt
2.5 1.5 2.5
3.0 1.8 2.2
3.3 2.0 2.0
3.5 2.1 1.9
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Figure 1. Single cell performance comparison between
catalyst coated membrane(CCM) and catalyst
coated substrate(CCS) under the operating
conditions of 1 M MeOH 5 cc/min and dry
air 1250 sccm at 80°C. The polymer electrolyte
membrane was Nafion® 115,
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Figure 2. Impedance spectroscopy of catalyst coated
membrane(CCM) and catalyst coated
substrate(CCS) tested in Figure 1.
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Figure 3. Effects of GDL with and without MPL on the
cell performance under the operating conditions
of 1 M MeOH 3 cc/min and dry air 300 sccm
at 80C and MPL loading amount is 1.4
mglcmz.r The polymer electrolyte membrane was
Nafion® 115.
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Figure 4. Effects of GDL with and without MPL at
cathode on the cell performance under the
operating conditions of 1 M MeOH 5 cc/min
and dry air 1250 sccm at 60'C and MPL
loading amount is 0.6 mg/cm’. The polymer
electrolyte membrane was Nafion® 115.
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Figure 5. Effects of catalyst loading ratio on the cell
performance under the operating conditions
of 1 M MeOH 5 cc/min and dry air 1250
sccm at 60°C. The total catalyst amount is fixed
to 4.0 mg/cm’ on the basis of Pt. The polymer
electrolyte membrane was Nafion® 115.
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Figure 6. Effects of membrane thickness on the cell
performance under the operating conditions
of 1 M MeOH 5 cc/min and dry air 1250
sccm at 60C. The polymer electrolyte
membrane was Nafion® 115,
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Figure 7. Impedance spectroscopy of Nafion” 112 and
Nafion® 115 tested in Figure 6.
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Figure 8. Effects of membrane thickness on the cell
performance under the operating conditions
of 0.5 M MeOH 5 cc/min and dry air 1250
scem at 60°C. The polymer electrolyte
membrane was Nafion® 115,
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Figure 9. Maxinum cell performance at a given membrane
thickness and corresponding MeOH concentration
under the operating conditions of 5 cc/min
MeOH and dry air 1250 sccm at 60C. : (a)
Nafion® 112, (b) Nafion® 115.
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