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Effect of Temperature on Electrochemical Degradation of Membrane in PEMFC
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Abstract — Effect of temperature on membrane degradation in PEMFCs was studied. After cell operation at different
temperatures(60~90 °C) under accelerating degradation conditions(OCV, anode dry, cathode RH 65%) for 144 h, cell
performance decreased from 12 to 35%. The results of FER in effluent water showed that this decrease in cell perfor-
mance was caused by membrane degradation by the attack of H,O, or oxygen radicals(-OH, HO,") and that resulted in
increase in gas crossover for radical formation. Radical formation on the electrode was confirmed by ESR. Activation
energy of 66.2 kJ/mol was obtained by Arrhenius plot used to analyze the effect of temperature on membrane degrada-
tion. Increase of cell temperature enhanced gas crossover rate, radical formation rate and membrane degradation rate.
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Fig. 1. OCV changes of cells operated at different cell tempera-
tures.
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Fig. 2. Comparison of cell performances after cell operation at
different cell temperatures.
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Fig. 3. Comparison of H, crossover currents after cell operation at
different cell temperatures.
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Fig. 4. pH vs FER from cell product water obtained through
various experiments.
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Fig. 6. Effect of cell operating temperature on the rate of chem-
ical degradation of membrane.
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Fig. 7. Hydrogen crossover current depending on cell operating
temperature and the supplied hydrogen pressure.
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Fig. 8. Comparison of ESR spectra of degraded electrodes at
different cell operation temperatures.
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