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Abstract — Proton Exchange Membrane Fuel Cells (PEMFC) can generate hydrogen and oxygen from water by elec-
trolysis. But the electrode and polymer electrolyte membrane degrade rapidly during PEM water electrolysis because of
high operation voltage over 1.7V. In order to reduce the rate of anode electrode degradation, unsupported IrO, catalyst
was used generally. In this study, Pt/C catalyst for PEMFC was used as a water electrolysis catalyst, and then the deg-
radation of catalyst and membrane were analysed. After water electrolysis reaction in the voltage range from 1.8V to
2.0V, I-V curves, impedance spectra, cyclic voltammograms and linear sweep voltammetry (LSV) were measured at
PEMEFC operation condition. The degradation rate of electrode and membrane increased as the voltage of water elec-
trolysis increased. The hydrogen yield was 88 % during water electrolysis for 1 min at 2.0V, the performance at 0.6V
decreased to 49% due to degradation of membrane and electrode assembly.
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(93 m/min)2} 3-71(296 ml/min)E &5k, Al =% 70 °C, 5%
100%, DC current 1A, AC amplitude 100 mA, Frequency 10,000~0.1 Hz
H9lelA] Zstict.
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Fig. 1. Change of current during water electrolysis process.
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Fig. 2. Hydrogen generation rate during water electrolysis at various
voltage.
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Fig. 3. Yield of hydrogen during water electrolysis at various voltage.
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Fig. 4. Change of I-V curves after water electrolysis at various voltage.
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Fig. 6. Change of hydrogen crossover current after water electrolysis
at various voltage.
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a) Before
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Fig. 8. SEM images of MEA before and after water electrolysis.
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Fig. 9. Gas chromatograph of cathode outlet gas during water elec-
trolysis.
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