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The Influence of Carbon Additioh on the High Temperature
Sulfidation Behavior of Iron-Silicon Alloy in SO, Atmosphere

Heon-Dal Jung, Sung-Goon Kang

Dept. of Materials Engineering, Hanyang University

The high temperature sulfidation reaction of Fe-5wt% Si alloys containing 0.5, 0.7, 1.0, 1.7wt%

C was investigated in 1 atm SO, gas pressure at temperature ranging from 650°C to 800°C. The sulfida-

tion rate of the alloys was determined by thermogravimetric analysis. The structure and the composi-

tion of the reaction products were identified by the aid of SEM, EDS, AES analysis and X-ray diffrac-

tion technique. The scales formed on the alloy surface consisted of two types of layers: the outer layers
(FeO, Fe304, Fe,03) and the inner layers (FeS, S5i0;).

The overall reaction process obeyed a parabolic rate law over the temperature range 650—800°C, in

which the reaction rate increased with increasing in the temperature. The activation energies for the
sulfidation reaction of Fe-5Si, Fe-58i-0.7C and Fe-58i-1.7C were 41.2, 59.3, 96.6 KJ/mol, respectively.

The addition of carbon in the Fe-Si alloy retarded the sulfidation reaction by forming the dense outer

oxide layer and the thick inner SiO, layer. However, the influence of the carbon on the sulfidation rate

was not remarkable above 800°C.
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Tabel. 1 Normal Composition of the Alloys(wt%)

Fe Si C
Specimen 1 bal. 4.80 i 0.039
Specimen 2 bal. 4,75 0.503
Specimen 3 bal. 4,78 0.694
Specimen 4 bal. 4.87 1.031
Specimen 5 bal. 4.83 1.738
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Fig. 1 Effect of carbon contents on oxidation

kinetics of Fe-5Si-C alloys at 650 C.
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Fig. 2 Effect of carbon contents on oxidation
kinetics of Fe-55i-C alloys at 700°C.
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Fig. 3 Effect of carbon contents on oxidation
kinetics of Fe-8Si-C alloys at 750C.
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Fig. 4 Effect of carbon contents on oxidation
kinetics of Fe-5Si-C alloys at 800°C.
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Fig. 6 Dependence of the oxidation rate on the
carbon content of Fe-5Si alloys.
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Fig. 7 Thermodynamics stability digram for the
Fe-5Si system.
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