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Abstract

Two Fe-Cr steels of T22 steel and STS430 steel were corroded at 650 and 750°C for 100hr in sewage
sludge-(0.3% S0O,-6% 0,-10% H,0-balance CO,) mixed gas environment. T22 steel corroded faster than
STS430, indicating that the Cr content significantly influence the corrosion rates. T22 formed thick and non-
protective Fe,O; as the major oxide and Fe;0, as the minor one. With an increase in corrosion temperature,
their corrosion rates increased, being accompanied with formation of pores and cracks in the thickened oxide
scales that were non-adherent. STS430 steel formed Fe,0;, Fe;0, as the outer scale and (Fe, Cr)-O as the
inner layer by which its corrosion rate is greatly reduced. Both the T22 and STS430 steel samples formed
multi-layered scales by outward diffusion of Fe ions and inward diffusion of oxygen and sulfur ions at high-
temperature more than 650°C.
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Table 1. Chemical composition of Fe-Cr ferritic steels (wt.%)
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Fig. 1. Schematic diagram of sample dipping process.
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Fig. 2. Weight gain versus time curves of Fe-Cr ferritic
steels at 650-750°C for 100h in sewage sludge-(0.3%
S0,-6% 0O,-10% H,0O-balance CO,) mixed gas
condition.
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Fig. 3. T22 ferritic steels at 650°C for 100h in sewage
sludge-(0.3% S0,6% O»10% H,0-balance CO,)
mixed gas condition. (a) SEM cross-sectional image
(SE mode), (b) EDS line profiles along A-B.
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Fig. 4. T22 ferritic steels at 750°C for 100h in sewage
sludge-(0.3% S0,6% 0»10% H,0O-balance CO,)
mixed gas condition. (a) SEM cross-sectional image
(SE mode), (b) SEM cross-sectional image (BSE
mode), (c) EDS line profiles along A-B.
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