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ABSTRACT We proposed an MEA development methodology that accurately measures intrinsic MEA performance while considering
the uneven reaction environments formed inside a large-area BP. To facilitate measurement of the inherent MEA performance, we
miniaturized the active area of the MEA to 3 cm’, and prepared two MEAs with different ionomer contents of 0.65 and 0.80 (I/C). By
simulating the operating conditions of a 100 cm’ BP at the inlet (D), center (C), and outlet (O), the oxygen concentration and relative
humidity were determined to be 20.7, 13.8, 11.7%, and 50, 66.1, and 70.1% respectively. We measured the performance and
electrochemical analysis of the prepared MEAs under the three simulated conditions. Based on the results of statistical analysis of the
evaluated MEA performance data, I/C 0.65 MEA had a higher average performance and lower performance deviation than I/C 0.80
MEA. Hence, it can be concluded that an I/C 0.65 MEA is a more effective MEA for large-area BP. Based on the above research
process, we confirmed the effectiveness of the proposed MEA development methodology.

Key words Polymer electrolyte membrane fuel cell(IZ5-2}2 8] 2 o1 & & %)), Bipolar plate(& 2] &), Membrane electrode assembly
(A= EA), lonomer to carbon ratio(¢] 2 k=™ o] 7} H]-&), Oxygen concentration(AF4 &), Relative humidity
(FHEE)
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Table 1, lonomer to carbon weight ratio (1/C) and Pt loading
of prepared MEAs

Cathode Anode
Pt loading Pt loading
e (mg-cm™) ie (mg-cm™)
1/C 0.65 0.65 0.2 0.8 0.2
1/C_0.80 0.8 0.2 0.8 0.2
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Table 2, Simulated oxygen mole fraction and relative humidity
at each position of large—area bipolar plate

Inlet (I) | Center (C) | Outlet (O)
Oxygen mole fraction
20.7 13.8 11,7
(%, dry basis) ) ’ )
Relative humidity (%) 50.0 66.1 70.1
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Fig. 1. (a) I-V polarization curves and HFRs, (b) Tafel plots, (c) cyclic voltammograms, and (d) Hz/N. impedance for MEAs
prepared with different 1/C at 80°C, 100% RH
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