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An Investigation into the Effect of Cathodic Potential on Crystal Form and Corrosion
Resistance of Calcareous Precipitateson Low Carbon Steel in Persian-Gulf Seawater

M. Sharafi M. Pakshir M. J. Hadeianfard R. Bazargan Lari

Abstract

Calcareous precipitates are formed on some parts of steel surface on which cathodic reactions occur. The
purpose of this research has been to investigate the effect of potential on crystal form of calcareous
deposits and to study the effect of these precipitates on the corrosion resistance of mild steel in natural
seawater. The electrochemical tests, i.e. electrochemical impedance and polarization Tofd tests, were
used in order to investigate the effect of applied cathodic potential on the corrosion resistance of mild
steel in Persian-Gulf seawater. In addition, the Scanning electron microscope (SEM) and XRD analyzer
were used to study the morphology and type of deposits during the applied cathodic protection. The
results of this research showed that a large amount of CaCO; are formed at the potential of -1.1 V,
although a small quantity of Mg(OH), precipitate were also formed. On the other hand, the precipitate
were mainly Mg(OH), with a large amount of porosity at the potential of -1.2 V. The results of
electrochemical tests also showed that the corrosion resistance of mild steel in natural seawater
increases whit the formation of these precipitates, particularly at the applied cathodic potential of -1.1 V.

Key Word Calcareous precipitates, Natural seawater, Crystal form, Corrosion, Tofel, Impedance.
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