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The Inflence of Carbon Additions on the High Temperature
Sulfidation Behavior of Iron-Alluminum Alloy in SO, Atmosphere.

B. C. Choi S. G, Kang
Dept. of Material Engineering Hanyang Universily

The effect of the carbon element on the sulfidation rate of Fe-Al alloys was investigated
at the temperature ranging from 500 to 800°C under 1 atmospheric pressure of SO; gas. The
sulfidation rate of the alloys containing 0.1, 0.3, 0.5, 0.7 and 0.9 Wt%C was determined using a
thermal balance.

The structure and composition of reaction product of alloys were identified by the means
of analytical instruments, S.E.M., E.D.S., W.D.S., A.E.S. and X-ray diffractometer. The adherence
and stability of the products were discussed in terms of the analytical results and thermodynamical
data.

The rate is dependent on the temperature and the carbon content of the alloys. The sulfida-
tion process obeys a parabolic rate law in the temperature region of 500°C and 650°C. At the
temperature of 800°C, the rate is initially parabolic and gradually becomes linear.

The addition of 0.1 and 0.3 Wt.% carbon into the alloy increases the sulfidation rate. How-
ever, the carbon content above 0.3 Wt.% decreases the sulfidation rate.

An increase in the reaction rate results mainly from the poor adherence and cracks of the
scale from the growth stress in the scale and the evolution of CO gas between the scale and alloy.

The scales consisted of several layers of FeO, Fe30y, Fe;03, FeAl;04 and Al,S3, Al,03.
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Table 1. Nominal composition of the Alloys (Wt.%)
Fe Al C
Specimen 1 bal. 4 0.0
Specimen 2 bal. 4 0.1
Specimen 3 bal. 4 0.3
Specimen 4 bal. 4 0.5
Specimen 5 bal. 4 0.7
Specimen 6 bal. 4 0.9
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Fig. 1. Effect of carbon contents on oxidation kine-

tics of Fe-4Al alloys at 500C.
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Fig. 3. Effect of carbon contents on oxidation kinetics
of Fe-4Al alloys at 8007C.
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(e) 0.7 (F)0.9W1%C after 4hr. reaction

(g) 0.9W1t%C after Bhr. at 800C.

Fig. 9. Cross section of the scale on the Fe-4Al-C alioys (X 240)
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Fig. 10. Cross section of the scale on the Fe-4A1-0.7C according to the reaction time at
800 . (line profile)
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