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Abstract >> A chemical/mechanical durability test of polymer membrane evalua-
tion method is used in which air and hydrogen are supplied to the proton ex-
change membrane fuel cell (PEMFC) and wet/dry is repeated in the open circuit
voltage (OCV) state. In this protocol, repeated humidification and drying cycles
cause repeated voltage fluctuations, which may accelerate electrode degradation.
In cases where membrane durability is excellent, the number of voltage changes
increases; consequently, the evaluation may terminate due to electrode degra-
dation, making it impossible to perform the original objective of membrane dura-
bility test. In particular, if the same protocol as the U.S. Department of Energy
(DOE) is used but oxygen is substituted for air as the cathode gas, the test is ter-
minated earlier due to electrical shorting. In this study, oxygen was used instead
of air, and the durability evaluation temperature was reduced from 90°C to
80°C, increasing the short-circuit resistance (SR) time from 3,000 cycles to
5,500 cycles, thereby increasing the polymer membrane durability evaluation
time by 1.8 times.
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Table 1. Comparison of accelerated stress test (AST) con-
ditions between the DOE protocol and this protocol

Parameter DOE protocol This protocol

Temperature 90°C 90/80°C
Wet/Dry 45/30 sec 60/60 sec
Flow rate | Hy/Air 1,000 mL/min | H,/O, 2,000 mL/min
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Fig. 1. Variation of OCV during AST cycles at (a) 90°C (b) 80°C
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