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Abstract — The membrane and electrode were degraded coincidentally at real PEMFC(Proton Exchange Membrane
Fuel Cells) operation condition. But the interaction membrane degradation between electrode degradation has not been
studied. The effect of membrane degradation on electrode degradation was studied in this work. We compared electrode
degradation after membrane degradation and electrode degradation without membrane degradation. I-V performance,
hydrogen crossover current, impedance and TEM were measured after and before degradation of MEA. Membrane deg-
radation enhanced hydrogen crossover, and then Pt particle growth rate was reduced. Increase of hydrogen crossover by
membrane degradation reduced the electrode degradation rate.
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Fig. 1. I-V curves of MEA after membrane degradation followed by
electrode degradation.

o
L =

o
o0

Ul
1

05 =

Cell Voltage(V)
/
/
/

0.4

0.3

0.2 o Initial

- = —after 1200cycle
after 2400cycle
— - =after 6000cycle

0.1

0 200 400 600 800 1000 1200 1400 1600
Current density(mA/cm?)

Fig. 2. I-V curves of MEA after electrode degradation only.
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Fig. 3. Cyclo voltammetry of MEA after membrane degradation fol-
lowed by electrode degradation.
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Fig. 4. Cyclo voltammetry of MEA after electrode degradation only.
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Fig. 6. Hydrogen cross over current of MEA after membrane deg-
radation followed by electrode degradation.
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Fig. 7. Hydrogen cross over current of MEA after electrode degra-
dation only.
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Fig. 5. TEM images of electrode A) before degradation B)after electrode degradation only C) after membrane degradation followed by elec-

trode degradation.
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Fig. 9. Impedance of MEA after membrane degradation followed
by electrode degradation.
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