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Abstract >> Three activation methods (constant voltage, current cycling, and hy-
drogen pumping) were applied to investigate the effects on the performance of

the membrane electrode assembly (MEA) loaded with PtCo/C catalyst. The cur-
rent cycling protocol took the shortest time to activate the MEA, while the per-
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performance after activation. The hydrogen pumping protocol took the longest
time to activate the MEA with moderate performance after activation. According
to the distribution of relaxation time analysis, the improved performance after
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formance after activation was the worst among the all activation methods. The
the activation mainly comes from the decrease of charge transfer resistance
rather than the ionic resistance in the cathode catalyst layer, which suggests that
BX MafjEa o9 g MK]),

constant voltage method took a moderate activation time and exhibited the best

the existence of water on the electrode is the key factor for activation
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Fig. 1. Schematic diagram of the MEA fabrication

Table 1. Specifications of the activation protocols

Anode Cathode
Protocol inlet gas inlet gas Details
(flow rate) | (flow rate)
Constant Hydrogen Air .

K 0.6V
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cycling (300 scem) | (900 sccm) 0-1 A/em’
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Fig. 2. The current density at 0.6 V for different activation pro-
tocols (a) and the increase rate (b)

Table 2. The current density at 0.6 V and increase rate for dif-
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Table 3. ECSA change of MEAs for different protocols (mzlg)

ferent activation protocols > | Beginning of test End of test
Protocol | Oh Ih | 2h | 3h | 5nh rotoco (BOT) (EOT)
Constant 0.756 | 0.812 | 0.772 Constant
0.407 34.6 339
voltage (86%) | (7%) | (-5%) voltage
Curr'ent 0410 0.745 | 0.738 Curr.ent 340 35.0
cycling (82%) | (-1%) cycling
Hydrogen 0.692 | 0.760 | 0.805 | 0.752 Hydrogen
0.378 33.0 34.1
pumping (83%) | (10%) | (6%) (-7%) pumping
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(©) —=— Hydrogen pumping fresh 0.8V Protocols | Time (h)| HFR | Rin | Ra Ruotal
0.9 4 —a— Hydrogen pumping 1h 0.8V
[~4— Hydrogen pumping 2h 0.8V 0 0.078 | 0.103 | 0.666 0.847
0.8 4 —¥— Hydrogen pumping 3h 0.8V
07 —— Hydrogen pumping 5 0.8V Constant | | 0.071 | 0.076 | 0.428 | 0575
€ 06 voltage 2| 0073 | 0.081 | 0404 | 0557
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ET] Current
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Re(2) (@"cm’) P S 0070 | 0.078 | 0414 | 061
Fig. 3. The Nyquist plots for different activation protocols; con-
stant voltage (), current cycling (b), and hydrogen pumping (c) 5 0.069 | 0.080 | 0385 | 0.534
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Fig. 4. DRT plots at 0.8 V for the constant voltage protocol (a),
current cycling protocol (b), and hydrogen pumping protocol (c)
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