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Abstract @ This paper reveals the performance decrease and recovery of PEMFC when the
contaminated fuel gas and air source with sulfur impurities such as hydrogen sulfide and sulfur
dioxide were simultaneously introduced to anode and cathode, respectively. Three different GDLs
were fabricated with different carbon black and activated carbon to prevent an introduction of
sulfur compound impurities into MEA. components. The severity of SO, and H,S poisoning was
depended on concentrations(3 ppm — 10 ppm) of sulfur impurities. Especially, cell performance
degradation rate was rapid when MEA fabricated with CN-2 GDL because it had little porosity
on GDL surface. Moreover, the cell performance can be recovered up to 90%-95% only with neat
hydrogen and fresh air feeding.. Conclusively, MEA fabricated with porous CN-1 GDL showed the
best cell performance and recovery efficiency during exposure to poisoning condition by
simultaneous sulfur impurities.
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Fig. 1. Schematic cross—section of a
PEM single cell.
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Fig. 2. Schematic diagram of single cell test

system.
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Table 1. The compositions of CN GDLs

CN-1 CN-2 CN-3
GOL [ | | DT
NO . Istlayer Istlayer Istlayer
1st B 1 CB 1+ AC 1 B 1
MPL +Additive +Additive
2nd CB 1

cB 1 o CB 1
MPL +Additive

(®)

(A)

Fig. 4. SEM images of surface of CN
GDLs; (A) CN-1, (B) CN-2,
and (C) CN-3.
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Fig. 4. Cell performance decrease of

the PEMFC during exposure

to SO,, H,S at 65 Clcurrent

density : 0.6 A/cm?).
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Table 2. Performance of single cell during
exposure to SO,, H,S at 65T

Impurity Potential (V)
conc.
(ppm) | CN-1 | CN-2 | CN-3
non 0.699 0.696 0.699

1 ppm 0.699 0.699 0.698
3 ppm 0.689 0.691 0.677
5 ppm 0.654 0.663 0.650
10 ppm 0.610 0.597 0.590
neat gas 0.672 0.639 0.657

Table 3. Performace decreasing rate performance
under 10 ppm SO, and H,S

Decreasing r
GDL ec e(z\l/s/h§ ate 2
CN-1 -0.409 0.990
CN-2 -0.505 0.997
CN-3 -0.398 0.995
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Fig. 5. Polarization curves of PEMFC before Fig. 7. Polarization curves of PEMFC after
impurity gas poisoning at 65C neat H, and Air supply at 65C
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