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Table 1. The effect of hydrogen and air deficiency [1].

Voltage drop [mV]
(at 300 mA/cm)

80

Anode

-4.9
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Cathode
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Fig. 1 Effect of air filter on PEFC life performance [1].
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Fig. 2 Influence of operation cycle on PEFC life performance [1].
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Step 1 : H, — 2H-(via Pt catalyst)
Step 2 : H- + O, (diffused through PEM) —HO, -

Step 3 : HO, - + H- — H,0O, (which can diffuse into PEM at
locus near degraded front of PEM)

Step 4 : H,O, + M?* (Fe?*, Cu?*, ... found in FC MEAs...) —
M3* + -OH + OH-

Step 5:- OH + H,O, — H,O + HO,- (hydrogen peroxide
radical attacks the PEM).

Fig. 3 Reaction mechanism for H;O; formation in a polymer electrolyte

membrane fuel cell [2].
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Fig. 4 Measured polarization curves recorded after the stack was operated at 15
A for 30 min (0.075 A/cm?). Cell temperature, 60 °C; air dew point, 45 °C; air
stoichiometry, 2.2; air/hydrogen pressure, 2/2.2 baras. At each measurement
pointe the current was held for 20 s and the voltage allowed to settle down. The
upward slope (0 to 70 A) is represented by the star symbol and the downward
slope (70 to 0 A) by the diamond symbol [4].

&1
[1] S. Sakamoto, M. Karakane, H. Maeda, Y. Miyake, and T. Susai, T. Isono, Fuel
Cell Seminar, p. 141 (2000)
[2] Fuel Cell Handbook
[3] Gore, Electrochemical Society, 04 Fall (2004)
[4] P. Rodatz, F. Buchi, C. Onder, L. Guzzella, J. of Power Sources, in
press (2003)

ol

MO

92)



