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Abstract — Since the durability evaluation for improving the durability of PEMFC polymer membranes is very
important for the development of PEMFC, research and development of the polymer membrane durability evaluation
protocol (AST) continues. Recently, DOE's polymer membrane chemical/mechanical durability evaluation AST was
developed and applied to Nafion XL for review. In order to shorten the evaluation time, oxygen was used as a cathode gas
instead of air, and it was finished in 144 hours. Since DOE AST has a large number of voltage changes with 45 seconds
of humidification and 30 seconds of drying, the degradation of the electrode has more influence on the MEA durability.
Therefore, one cycle time was lengthened with 60sec of wet/300sec of dry, and the drying time was made longer than the
humidification time to further deteriorate the polymer membrane, and it was finished in 240 hours. It was confirmed that
the DOE AST for evaluation of the durability of the polymer membrane was accompanied by electrode degradation.
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Fig. 1. Variation of OCV during wet/dry cycles A) AST of Wet(45 sec)/Dry(30 sec) B) AST of Wet(60 sec)/Dry(300 sec).
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Fig. 2. Variation of LSV by DOE method and hydrogen crossover current density (HCCD) during wet/dry cycles A) LSV of Wet(45 sec)/
Dry(30 sec) AST, B) LSV of Wet(60 sec)/Dry(300 sec) AST, C) Comparison of HCCD.
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Fig. 3. Variation of LSV by NEDO method and short resistance during wet/dry cycles A) LSV of Wet(45 sec)/Dry(30 sec) AST, B) LSV of

Wet(60 sec)/Dry(300 sec) AST, C) Comparison of short resistance.
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Fig. 4. Change Cyclo Voltammetry(CV) and Electro Chemical Surface Area(ECSA) during wet/dry cycles A) CV of Wet(45 sec)/Dry(30 sec)
AST, B) CV of Wet(60 sec)/Dry(300 sec) AST, C) Comparison of ECSA.
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Fig. 5. Change Impedance, High Frequency Resistance (HFR) and Charge Transfer Resistance (CTR) during wet/dry cycles A) Impedance of
Wet(45 sec)/ Dry(30 sec) AST, B) Impedance of Wet(60 sec)/Dry(300 sec) AST, C) Comarison of HFR and CTR.
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Fig. 6. Comparison of SEM image of MEA after wet/dry cycles A) AST of Wet(45 sec)/Dry(30 sec), B) AST of Wet(60 sec)/Dry(300 sec).
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