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Properties Analysis of Environment Friendly Coating Films Formed by Using
Electrodeposition Principle in Seawater

S-M Baek®, C-S Lee”, K-J Kim", K-M Moon" and M-H Lee"

Abstract : Cathodic protection is one of the successful ways to prevent corrosion of steel structures in marine environments.
The unique feature of cathodic protection in seawater is the formation of calcareous deposits on cathodic metal surface.
The formation principles of calcareous deposit seawater had been known for a long time. That is, cathodic reduction
reactions associated with cathodic protection in seawater generate OH at the metal surface in accordance with the formular ;
1/2 O, + HO + 2¢ — 20H and 2H,O + 2¢ — H> + 20H. These reactions increase the pH at the metal / seawater
interface. The high pH causes precipitation of Mg(OH), and CaCOs; in accordance with the formular ; Mg®* + 2(OH) —
Mg(OH), and Ca®* + HCO; + OH — H,0 + CaCO;. These are typically the main compounds in calcareous deposits. It
obviously has several advantages compared to the conventional coatings, since the environment-friendly calcareous deposit
coating is formed by the elements(Mg2+, Ca™) naturally present in seawater. In this study, environmental friendly calcareous
deposit films were prepared on steel plates by electro plating technic in natural seawater. The influence of current density
on composition ratio, structure and morphology of the coated films were investigated by scanning electron microscopy
formation process of calcareous deposits films in natural seawater. And we confirmed the properties of all the films can be
improved greatly by controlling the material structure and morphology with effective use of the electroplating method in
natural seawater.
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Fig. 1 Schematic diagram of a specimen
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Fig. 2 Schematic diagram of electrodeposition experiment in
natural seawater and Mg-free solution
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Fig. 3 Variation of weight gain with time for electrodeposit

films formed at Mg-free solution and natural seawater
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Fig. 4 Photographs of electo deposit films formed at various
times in natural seawater and Mg-free solution
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