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Abstract: Single cell performance has been investigated and characterized with variables in the fabrication of DMFC
anode. The performance was checked as a function of ionomer content which affects ion conductivity in the catalyst
layer, and catalyst slurry solvent which determines structure of agglomerates consisting of an ionomer and a catalyst.
Anode with total ionomer to catalyst ratio of 0.6 showed the best performance and the lowest polarization resistance.
Also, electrochemically effective surface area increased with ionomer content. As solubility of the ionomer decreases
with decreasing solvent polarity, the size of agglomerates consisting of a catalyst and an ionomer became larger in
the less polar solvent. The anode using DPK (g = 12.60) as a solvent, which is less polar than generally-used water
or alcohol species, showed the maximum performance and the lowest polarization resistance.
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2.1. Membrane & electrode assembly (MEA)
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2.3.1. 8T (Cyclic voltammetry, CV)
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Fig. 1. Effects of the ionomer content in an anode catalyst layer on
the cell performance at 90°C with O,.
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Fig. 2. Power density as a function of ionomer loading at each single
cell voltage depending on ionomer contents.
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Fig. 3. Cyclic voltammograms for anodes with varying ionomer
content.
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Fig. 4. Nyquist plots for anodes with varying ionomer content (at
30 °C, 0.4 V vs. NHE).
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Fig. 5. Pore size distributions of anodes with varying ionomer
content.
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Fig. 6. SEM photographs showing cross sections of the anodes.
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Fig. 7. Effects of the solvent of a catalyst slurry on the cell
performance.
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catalyst slurry at 0.2 V vs. NHE.
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