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Effect of S° on corrosion behavior of low alloy steel in
sodium aluminate solution
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Abstract: The effect of S on the corrosion behaviors of low alloy steel in high temperature sodium aluminate was
investigated by high temperature corrosion test conducted in steel bombs and analysis technologies of SEM and XRD.
Polarization curve method was used to examine the origins of the corrosion acceleration. The results indicate that
low alloy steel exhibits high corrosion rate as the concentrations of sulfide and hydroxide increase at high temperature,
but the corrosion rate of low allay steel decreases with an increase in the concentration of alumina. The corrosion product
mainly consists of Fe;O,4, with a porous structure, which tends to fall off the surface easily when the solution is stirred.
Polarization studies at lower temperature show that, accelerated corrosion is attributed to the formation of unstable iron

sulfide with unprotected structure on the surface of metal, and when the sulfide is oxidized to oxide with stable

structure, the corrosion of iron is inhibited.
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Fig. 1 Schematic diagram of electrochemical polarization cell with working, reference and counter electrodes
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Fig. 2 Effect of S* concentration on corrosion rate of Fe
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Fig. 4 Effect of Al,O; concentration on corrosion rate of Fe
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Fig. 5 Corrosion rate of Fe sample at different temperatures
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Table 2 Low value anion ion concentrations of solution

before and after corrosion

plgL™)
State
s S,07 S0
Before corrosion 4.59 0.69 0.90
After corrosion 2.12 0.95 7.32
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Sodium aluminate; (b) Sulfide-containing aluminate

SEM images of corrosion product film: (a)
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Fig. 7 XRD pattern of sulfide corrosion product
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Fig. 8 Effect of S* concentration on anodic polarization
behavior of Fe electrode
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Fig. 10 Anodic polarization behavior of Fe in sodium
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