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Poisoning and Activation of Anode for Solid Oxide Fuel Cell
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Abstract: The anode of SOFC is easy to react with sulfur impurities in the cheap hydrocarbon and carbonaceous fuels, which lead to
the loss of the SOFC electrochemical performance. This review introduces the electrode reaction mechanism of the SOFC and
analysis the rule of the anode sulfur poisoning and activation on the basis of the literature in recent years, in addition, the physical and
chemical mechanism of the sulfur poisoning are summarized and some new regeneration methods are also summarized.
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Table 1 Typical composition and H,S concentration of some
fuel sources'”!

Volume fraction of

Fuel type Typical composition H,S/%

Coal syngas H,, CO, CO,, H,0, N, 0.010-0.030
Biogas H,, CO, CO,, CH,4, H,0, N, 0.005-0.020
Sour (natural) gas  H,, CO,, CHy, H,0, N,, C;Hg >1.000

®2 BREAMESREED

Table 2 Typical carbon solid fuel composition'™!

Mass fraction/%

Material

C H O N S Ash
Wood (average) 51.6 6.3 415 0 0.1 1.0
Wheat straw 48.5 55 390 0.3 0.1 1.0
Barley straw 45.7 6.1 383 0.4 0.1 6.0
Rice straw 41.4 50 399 0.7 0.1
Lignite 56.4 42 184 1.6 5.0
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Fig. 1 Influence of discharge current on power output and cell
resistance of a SOFC using Ni-based anode!*’!
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Table 3 Values of the drop in cell voltage at various testing
135]

conditions
T:Iit TC H(Aem”) g(water)% (pg/ll)z:)‘/) Fllll:illization/% Vgrlzg;v
1 800 0.25 0 0.2 11 180
2 800 0.25 3 0.2 11 161
3 800 0.25 10 0.2 11 108
4 800 0.50 0 0.2 22 287

@ is volume fraction.
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ECOR is electrochemical oxidative and reduction; COR is chemical oxidative and reduction.
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Fig. 4 Typical SEM images of the LSCrM anode!®®
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