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Decrease of PEMFC Performance by SO, in Air
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Abstract — The effects of SO, on the performance of proton exchange membrane(PEMFC) were investigated by intro-
duction air containing SO, into cathode inlet of PEMFC. And the recovery of the cell performance by applying clean air,
cycle voltammetry(CV) and high voltage holding following exposure contaminated air was studied. The SO, concen-
tration range used in the experiments was from 20 ppb to 1.3 ppm. The performance degradation and recovery were
measured by constant-current discharging, I-V polarization and electrochemical impedance spectroscopy(EIS). The cell
voltage gradually decayed with time and decreased by 17 mV after 200 hours of 20 ppb SO, injection. The cell perfor-
mance can be recovered partially by clean air flushing, CV and high voltage holding due to desorption of S from Pt catalyst.
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Fig. 1. Experimental apparatus for effect of SO, on PEMFC per-
formance.
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Fig. 2. Concentration profile of SO, in the tunnel region of Busan
city as a function of travel time.
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Fig. 3. Concentration profile of SO, in Yeosu industrial complex
region as a function of travel time.
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Fig. 4. Change of cell voltage at 10A before and after 1.0 ppm SO,
injection to cathode.
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Fig. 5. Nyquist plots measured before and after 1.0 ppm SO, injection.
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Fig. 6. Effect of SO, with different concentration on the cell poten-
tial at 10 A, (a)0.5~1.3 ppm, (b)40 ppb, 100 ppb, (¢)20 ppb.
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Table 1. The effect of SO, concentration on PEMFC performance
SO, Concentration (ppb) SO, Injection time(hr) Voltage change(V) Voltage decrease(%) Degradation rate(mV/hr) Degradation rate(%/hr)
1300 11.2 0.700—0.484 30.86 19.30 2.76
1000 12.7 0.635—0.462 27.24 13.65 2.15
500 12.2 0.583—0.506 13.21 6.33 1.09
100 28.2 0.578—0.555 3.98 0.82 0.14
40 28.2 0.590—0.585 0.85 0.18 0.03
20 200 0.700—0.683 243 0.085 0.012
1.2 0.9% holding
Initial Meat «EiirI 1ppm 50, Meat airI \Ir | Meat air |
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Fig. 7. Polarization curves after 1.0 ppm SO, injection and recov-
ery process.
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Fig. 8. Voltage change showing the effect of recovery process after
SO, injection.
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