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Abstract : Catalyst poisoning by ionomers in membrane electrode assemblies of alkaline mem-
brane fuel cells has been reported recently. We tried to improve the membrane electrode assem-
bly's performance by controlling the solvent's ratio during electrode manufacturing. 4 Different
mixing ratios of N-Methyl-2-pyrrolidone (NMP) and ethylene glycol (EG) gave four different
cathode electrodes with platinum and Fuma-Tech ionomers. The electrode with higher EG
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improved polarization performance by about 36% compared to the NMP-based commercial ion-
omer. The dependence of the ionomer's dispersibility on the solvent seems responsible for the
difference, which means that the non-uniform distribution of ionomers improves the perfor-
mance of the electrode. High-frequency resistance, internal resistance corrected polarization
curve, Tafel slope, mass activity, and impedance spectroscopy characterized the electrode. We
can find that the existence of poor solvent improves cathode electrode performance. It seems
to be the result of reduced poisoning of the catalyst according to the particle size distribution

of the ionomer.

Keywords : lonomer agglomeration, lonomer Adsorption, Cathode Poisoning, Alkaline membrane

fuel cell, Membrane electrode assembly
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Fig. 1. Pictures of Gas Diffusion Electrode according to ratio of NMP and EG.
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Fig. 2. Polarization curve and High Frequency Resistance
of the AMFC Cell with Fuma-Tech membranes.
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Fig. 3. (a) iR-corrected polarization curve (b) Tafel plot.

Table 1. MEA Characteristics according to the different solvent ratio for cathode

iR-corrected

Current densit . Tafel slope Mass activit
Sample name ocv @0.6V Y curgn(t)%el;sﬂy (iR-freeI; 095V Y@
Voltage mA/cm? mA/cm? -mV/decade Alg
NMP 100% 1.04 920 1326 88.3 29
NMP 70% + EG 30% 1.04 1017 1658 86.9 31
NMP 30% + EG 70% 1.03 1190 1951 83.1 33
EG 100% 1.02 1250 2018 79.6 35
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Fig. 4. Cyclic voltammogram (Working electrode:
cathode).
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