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Effect of methanol concentration on
performance of passive DMFC
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Abstract: A passive liquid feed direct methanol fuel cell (DMFC) was assembled with MEA and selffabricated.
The discharge performance were tested with different feed methanol concentration at room temperature. T he results
show that the cell discharge performance increases at the beginning then drops with the increasing methanol concen-
tration, and reaches the optimum at 2 mol/L methanol, which is caused by anode concentration polarization and
methanol crossover. Attempts to character the methanol concentration were made. The results show the GC thermal
conductivity method can be used to character the methanol concentration practically. Then this method was applied
to detect the methanol concentration change in the fuel container during the cell s long term discharge. Rough calcu
lation shows that Faradic efficiency of our passive cell system is about 44% .
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Fig. 1 Schematic of passive DMFC single cell
1 —Cathode fixture; 2 —Cathode current collector;

3—MEA; 4 —Anode current collector; 5 —Fuel container
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Fig.2 Effects of methanol concentration on

performance of passive DMFC single cell
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Table 1 Discharge performance of passive single cell at different methanol concentrations

MeOH feed Open curcuit Peak power Power density Power density Current density
concentration/ voltage/ density/ at 0.4 V/ at 0.3 V/ at 0.1V/
(mol* L~ 1) v (mW * cm™2) (mW * cm™2) (mW * cm™2) (mW * cm™2)
0.5 0. 887 7.3 7.2 0.0 21
1.0 0. 853 11.2 8.0 11.1 42
2.0 0. 832 16.9 10.0 16.3 86
3.0 0. 812 17.2 6.8 15.1 100
4.0 0. 788 15.3 5.6 13.3 100
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