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Abstract — In the case of driving water electrolysis by receiving surplus electricity from solar and wind power generation,
operation and stopping must be repeated according to weather fluctuations. When the PEMWE(Polymer Electrolyte
Membrane Water Electrolysis) is driven and stopped, the PEM fuel cell is in the same state as the PEM fuel cell due to
the residual hydrogen and oxygen, and the high potential of the water electrolysis formed during operation is highly
likely to cause degradation of the electrode and membrane even during stopping. In this study, in order to check how
much degradation of the electrode and membrane progresses during the repeated driving/shutdown process of PEM
water electrolysis, the performance decrease was measured by changing the number of driving/shutdown for 144 hours.
Changes in electrode catalyst active area, hydrogen permeability and fluorine emision rate of membranes were analyzed
to measure changes in the properties of electrodes and polymer membranes. Overall, the PEMWE performance decreased as
the number of stops increased. When stopped 5 times in 144 hours, the IrO, catalyst activity decreased by more than 30%, and
the hydrogen permeability increased by 80%, confirming that both the electrode and the membrane were deteriorated.
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Fig. 1. Comparison of voltage variation of PEMWE according to
number of stops during constant current operation.
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Table 1. Elements in membranes after 144 hours operation with 5 stops

Elements Weight composition (%)  Atomic composition (%)
C 3245 4431
o 5.69 5.83
F 55.39 47,82
S 3.50 1.79
Ir 1.20 0.10
Pt 1.77 0.15
Total 100.00 100.00
A|H O]k FA| 7} 22.5~43.8 pm, 23] FA| ©F FA= 44.2-47.6 um
kel

B APAT 13] A vk A9 FhAEkA] AdT A 357
E£57F SV B A st AR
7} S718S-S gl gt Aojt,

53] HA|8k pEApEke] SEM-EDS #4] Aw}ol|A] a2aput vjie]
Pto} Iro] ZH2F 1.77, 1.2 wi% 52 Table 19 YERATE Fulj7}
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