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Effect of Dissolved Oxygen and Alkali Addition on Corrosion Rate and Passivation
of Carbon Steel Boiler Tube
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The corrosion property of carbon steel was evaluated at various dissolved oxygen
concentration and pH by potentiodynamic method. In pH 7, the corrosion rate was
lowest at 2ppm oxygen content. This minimum was likely due to a difficulty of
passive film formation below 2ppm oxygen; oxygen reduction is enhanced above
2ppm O;. In pH 9, corrosion rate was lowest when the oxygen concentration was
below 4ppm, a result of stabilization of oxide film which acted as a barrier to O,
diffusion toward the metal surface. The pH effect was also investigated according
to addition of HCIl, NaOH, NH,OH, Na3;PO,, or their combination. For below pH
5, the corrosion rate was found to increase resulting from sufficient hydrogen and
chloride ions. For pH between 5 and 10, the corrosion rate was found to be lowest
and constant due to the oxide film barrier. For pH above 10, as oxide film became
more stable, the corrosion rate tended decrease.
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Fig. 1. Variation of Icorr and Ecorr according to
pH adjusted by NaOH solution.
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Fig. 7. Effect of dissolved oxygen on polarization

curves of carbon steel in Na;PO, solution.
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