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Durability Evaluation of Air-Cooled Proton Exchange Membrane Fuel
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TCorresponding author :
parkkp@sunchon.ac.kr Abstract >> The air-cooled proton exchange membrane fuel cells (PEMFC)

_ stacks, which is widely used in small-sized PEMFC, have a problem in that dura-
giszgzd ilsg‘;z:ebre; 53121 bility is weaker than that of the water-cooled type. Because the cathode is open
Accepted 18 October, 2021 to the atmosphere and the structural problem of the air-cooled stack, which is

difficult to maintain airtightness, is highly likely to form a hydrogen/air boundary
during start-up/shut-down (SU/SD). Through the accelerated durability evalua-
tion of the 20 W air-cooled PEMFC stack, the purpose of this study was to find out
the cause of the degradation of the stack and to contribute to the improvement
of the durability of the air-cooled PEMFC stack. In this study, it was possible to
evaluate durability in a relatively short time by reducing 20-30% of initial per-
formance by repeating SU/SD 1,000 to 1,200 times on an air-cooled PEMFC
stack. After disassembling the stack, each cell was divided into two and the per-
formance analysis showed that the electrode degradation was more severe in
the anode outlet membrane electrode assembly (MEA), which facilitates air in-
flow as a whole, than in the inlet MEA. It was shown that the cathode Pt was dis-
solved/precipitated to deteriorate the polymer ionomer inside the membrane.
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Fig. 1. Schematic diagram of cathode-open stack
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Fig. 2. Start-up/shut-down (SU/SD) protocol
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