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Abstract :

Polymer electrolyte membrane fuel cell (PEMFC) performance degrades when

hydrogen sulfide (H»S) is present in the fuel hydrogen gas; this is referred to as IS
poisoning. This paper reveals HsS poisoning on PEMFC by measuring electrical performance
of single cell FC under various operating conditions. The severity of H>S poisoning depended
on HsS concentration under best operating conditions(65°C of cell temperature and 100% of
anode humidification). H>S adsorption occured on the surface of catalyst layer on MEA, but
not on the gas diffusion layer(GDL) by analyzing SEM/EDX data. In addition, MEA
poisoning by HxS was cumulative but reversible. After poisoning for less than 150 min,
performance of PEMFC was recovered up to 80% by just inert nitrogen gas purging.
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Table 1. Characteristics of GDL

GDL 35BC
Manufacturer SGL Carbon
Thickness (¢m) 330
Areal Weight (g/m?) 115
MPL/Paper
Substrate 9306/5% PTFE
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Fig. 1. Schematic cross—section of a PEM
single cell.
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Table 2. Compositions of MEA (anode part)
before and after HsS poisoning

Element Weight % Atomic %

before | after | before | after

C 4853 | 4421 | 73.06 | 61.14

Pt 26.14 | 2711 2.42 3.01

F 19.26 | 19.78 | 1833 | 23.15

0] 4.88 6.26 5.52 11.98

S 1.19 2.64 0.67 0.72
Total 100 100 100 100
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Table 3. Compositions of MEA (cathode part)
before and after HsS poisoning

Element Weight % Atomic %

before | after |before | after

C 7856 | 75.00 | 85.84 | 84.28

F 1741 | 1883 | 12.03 | 13.38

Pt 1.48 3.49 0.10 0.24

(0] 2.32 2.29 1.90 1.93

S 0.23 0.39 0.13 0.17
Total 100 100 100 100
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Table 4. Compositions of SGL GDL 35BC
before and after HaS poisoning

Weight %
Element after
before
anode cathode
C 79.05 82.80 84.74
F 20.95 17.20 15.26
Total 100 100 100
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