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Abstract : The recovery of a Pt anode in a PEMFC through 30 ppm H:S/H: exposure was
evaluated by using a cyclic voltametry(CV) scan. First, the PEMFC unit cell performanc loss
was measured three times under an anode feeding with 30 ppm H.S/H. for lhr at 0.5 A/em® of
current density. The initial cell performance was 1.16 A/em® at 0.6 V without HoS poisoning.
After first poisoning step for lhr the cell performance was decrease to 0.77 A/cmz, and the
further poisoning steps decreased up 0.57 V. Finally, the recovery of the cell performance of HoS
poisoned PEMFC was achieved up to 90.3% by applying CV scan. Moreover, we also found out
that another possible approach for over 80% recovery of the cell performance of H>S poisoned
anode Pt catalyst layer was to just inject fresh hydrogen into the anode feeding stream.

Keywords ; Polymer electrolyte membrane fuel cell, Hydorgen sulfide, poisoning,
Cyclicvoltametry scan, Recovery.
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Fig. 1. Schematic cross—section of a PEM
single cell.
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Fig. 2. Schematic diagram of H>S poisoning
in PEMFC.
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Fig. 3. SEM images of MEA and GDL
surface; (a) anode, (b) cathode
and (¢) GDL.

Table 1. Composition of MEA and GDL
Surface before HaS Poisoning

Element MEA
GDL
(Wt%) Anode Cathode
C 45.2 44.26 79.05
Pt 29.09 29.88 -
F 18.83 19.11 20.95
O 5.82 .77 -
S 1.07 0.98 -
Total 100 100 100
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Fig. 4. Polarization curves of single cell after
HoS poisoning and CV scaning at 6
5C(Cell operated at 100% humidity).
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Table 2. The Performance of Single Cell after

HyS Poisoning and CV Scanning at

06V
Current
. . Performence
Step density %)
(A/em®) ’
Original 1.16 100
1st 30 ppm H2S 0.77 66.38
1st CV scan 0.80 68.97
2nd 30 ppm HoS 0.66 56.90
2nd CV scan 0.80 68.97
3rd 30 ppm H.S 0.57 49.14
3rd CV scan 0.80 68.97
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Fig. 5. Potential Change of Single Cell with
Exposure to HeS/Hy (Tean :

1 100%).
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Table 3. The Performance of Single Cell after
HsS Poisoning and CV Scanning at

05 A/em’
Ste Potential | Performence
b V) (%)
Original 0.72 100
1st 30 ppm Ha2S 0.62 86.11
1st CV scan 0.66 91.67
2nd 30 ppm H2S 0.57 79.17
2nd CV scan 0.66 91.67
3rd 30 ppm H»S 0.56 77.78
3rd CV scan 0.65 90.28
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Fig. 6. Cyclic voltamograms of anode part of
PEMFC before H>S poisoning.
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Fig. 7. Cyclic voltamograms of anode part of
PEMFC after HsS poisoning and 5th
CV scanning.
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