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Abstract — The durability of the PEMFC stack for large commercial vehicles should be more than 5 times that for
passenger vehicles. If the Chemical Accelerated Stress Test (AST) of PEMFC(Proton Exchange Membrane Fuel Cells)
membrane for passenger cars is applied as it is for large commercial vehicles, there is a problem that the AST time
becomes more than 2,500 hours. In order to shorten the AST time of DOE (Department of Energy), the chemical
durability of the polymer membrane was evaluated using oxygen instead of air as a cathode gas. In this study, Nafion XL
was used as a polymer membrane to evaluate accelerated durability under OCV, 90?, RH 30%, H,/(air or oxygen)
conditions. Among the DOE membrane durability target criteria, the decrease rate of short resistance was the fastest. By
using oxygen instead of air, the degradation rate of the polymer membrane was accelerated while being less affected by
electrode deterioration, reducing the polymer membrane durability evaluation time to less than half.
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Fig. 1. Variation of OCV during ASTs of a) Cathode-Air b) Cathode-O,.
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Fig. 2. Change of NEDO LSV during ASTs of a) Cathode-Air b) Cathode-O, and c) Comparison of short resistance.
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Fig. 3. Variation of DOE LSV during ASTs of a) Cathode-Air b) Cathode-O, and ¢) Comparison of hydrogen cross over current density.
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