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Abstract — The activation process is essential for PEMFC to improve initial performance. The most commonly used
activation method is a voltage change (load change) method, which may accompany degradation of the electrode
catalyst if excessively performed. In many activation processes, the voltage change range is activated in a wide range
from 0.4 V to OCV, and research is needed to reduce the voltage change range in order to prevent electrode catalyst
degradation and shorten the activation time. Therefore, in this study, when the activation voltage range was 0.4~0.6 V,
0.4~0.8 V, and 0.4~OCV, we tried to research and develop an effective activation method by analyzing the performance
and characteristics of the electrode and polymer membrane. The performance improvement was the lowest in the
activation with a wide voltage range from 0.4 V to the highest OCV, and the performance decreased by 10% when
activated for 56 cycles. The 0.4~0.6 V activation cycle showed the highest performance improvement up to 20% and the
smallest decrease in performance due to overactivation, indicating that it is optimal method.
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Fig. 1. Variation of I-V performance (current density at 0.6 V) accord-
ing to number of activation.
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Fig. 2. Variation of electochemical surface area (ECSA) according
to number of activation.
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Fig. 3. Change of hydrogen crossover current density (HCCD) during
activation process.
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Fig. 5. Comparison of I-V performance (current density at 0.8 V) and
ECSA during activation process of voltage range 0.4~0.6 V.
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Fig. 6. Comparison of I-V performance (current density at 0.8 V) and
area of PtO, during activation process of voltage range 0.4~0.6 V.
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