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Effect of Silicon Content in a Low Alloy Steel on its High

Temperature Corrosion Resistance in Flue Gas of Heavy Oil
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Abstract

This work is to develop a simulated flue gas of combustion heavy oil in laboratory, and
to investigate the effect of silicon content in a low alloy steel on the corrosion at 250 — 500°C.
Field test was also done. The result indicates that the steel with 0.46 wt% Si possesses better
corrosion resistance than that with 0.21 wt% Si. X-ray diffraction and EPMA studies reveal that
the corrosion resistant mechanism is due to the preferential oxidation of Si over Fe. Iron oxide
rich in Si is produced at the scale/base metal interface and retards further diffusion of iron ions
or oxygen ions. Furthermore, the Si rich-iron oxide of the former steel is thicker than that of the
latter steel and may promote the path of the retardation of ions. The corrosion rate is thus

reduced.
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(59.4°Cfor low sulfur oil and 47.3°Cfor high sulfur oil) .
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