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Abstract — The support of the PEMFC membrane plays a key role in improving mechanical durability. The e-PTFE
used as a support is chemically stable, so electro-chemical degradation in the PEMFC driving process has been rarely
studied. In this study, we investigated whether e-PTFE is chemically stable to radicals and hydrogen peroxide during
Fenton reaction. After the Fenton reaction, the main chain of e-PTFE broke, resulting in a change in the chemical
structure and morphology of the support, resulting in a decrease in tensile strength. The results of this study showed that
electrochemical degradation of the membrane ionomer in the PEMFC process occurs inside the membrane by radicals
and hydrogen peroxide, so that electrochemical degradation may also occur at the e-PTFE support in the cell.
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Fig. 1. SEM images of e-PTFE support a) before and after Fenton reaction at temperature of b) 60 °C c) 80 °C.
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Fig. 2. Change of FT-IR of e-PTFE support according to Fenton reac-
tion time.
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Fig. 3. Variation of Fluoride ion amount as a function of Fenton reac-
tion temperature.
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Fig. 4. Arrhenius plot of Fluoride ion emission rate during Fenton

reaction.
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Fig. 5. Variation of Fluoride ion amount as a function of Fenton reac-
tion time.
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Fig. 6. SEM images of e-PTFE support after Fenton reaction time of a) 3.0 hours b) 6.0 hours c) 9.0 hours.
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Fig. 7. Strain-stress curves of e-PTFE support before and after Fen-
ton reaction.
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Fig. 8. Comparison of hot water swelling of e-PTFE support before
and after Fenton reaction.
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