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Evaluate the Activation Effect according to the Voltage Range
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Polymer electrolyte membrane fuel cells (PEMFC) require activation to maximize their performance. Thus, an appropriate
activation process is essential for the performance of the fuel cell. In this study, the performance of the fuel cell was
investigated by changing the voltage range during the activation process. There were three voltage ranges: 0.3-0.9 V, 0.3-
0.6 V, and 0.6-0.9 V. When the fuel cell was activated in the low voltage region, the highest performance was output. On
the other hand, it showed the lowest performance at high voltage. The results suggest that it is advantageous to activate
the fuel cell with a high current. On the other hand, if activation is performed while outputting at a low current, the
generation of water and the electrochemical reaction are insufficient, resulting in a load on the fuel cell. Through this
experiment, it was confirmed that the control method greatly affects fuel cell performance when activated.
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Fig. 1 The pipe and instrument drawing of the experimental set-up
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Fig. 2 The PEMFC performance (a) Polarization curves (b)
Maximum power density

Table 1 Maximum power density

Voltage range [V] 0.3-0.9 0.3-0.6 0.6-0.9

Maximum power density [mW/cm?] ~ 598.6  648.6  430.4
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Fig. 3 PEMFC performance during the activation process (a)
Current density as a function of the activation time (b)
Comparison of current density at the initial and final stages
of the activation

Table 2 The result of activation process

Voltage range  Initial current ~ Final current  Rate of increase

[V] density [A/ecm?] density [A/cm?] and decrease [%]
0.3-0.9 1.188 1.545 +30.05
0.3-0.6 1.141 1.568 +37.42
0.6-0.9 0.194 0.158 -18.56
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Fig. 4 Comparison of EIS curves, ohmic resistance, activation
resistance of fuel cells (a) Nyquist plot at 0.5 V (b) Ohmic
resistance at 0.5 V (c) Activation resistance at 0.5 V
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