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A Study on Electrochemical Characteristics of MEA with
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ABSTRACT

In order to confirm the effect of Nafion ionomer content in catalyst layer on the performance of PEMFC,
we have fabricated several electrodes which were prepared by varying the quantity of Nafion ionomer from
24 wt.% to 39 wt.% in catalyst layer. The effect of Nafion ionomer of each electrode was evaluated with
cyclic voltammetry measurement. In addition, cell performance was obtained through single cell test using
hydrogen and air. The Pt utilization and performance of single cell were changed by addition of Nafion
ionomer to the electrode. Single cell fabricated with 33 wt.% of Nafion ionomer in catalyst layer showed

the maximum Pt utilization and performance.
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Fig. 1 Manufacturing process of catalyst ink.
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Table 1 The composition of catalyst ink for MEAs

Catalyst ink
Nafion ionomer
(WE%) 24 27 30 33 36 39
Pt/C
(W%) 76 73 70 67 64 61
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Fig. 2 Schematic diagram of I-V characteristics test for single
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Fig. 3 Schematic diagram of fuel cell test station.
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Fig. 4 1-V characteristics of MEAs with various content of
nafion ionomer.
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Fig. 5 Cyclic voltammograms for MEAs with various content
of Nafion ionomer.
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Fig. 6 Desorption peaks of hydrogen for MEAs with various
content of Nafion ionomer.
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Table 2 ECA, percentage Pt utilization of MEAs with various
content of Nafion ionomer

Nafion ionomer ECA Pt utilization
(WL.%) (m'/g) (%)
24 17.62 12.59
27 19.29 13.78
30 33.1 23.64
33 34.14 24.39
36 32.05 22.89
39 30.95 22.11
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Fig. 7 Effect of Nafion content (wt.%) in catalyst layer on
percentage Pt utilization, current-voltage characteristics.
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