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Formation Characteristics of Environment Friendly Electrodeposit
Films Formed in Natural and Synthetic Seawater Conditions

Chan-Sik Leet : Myeong-Hoon Leex*

Abstract : The environment friendly calcareous deposit films were formed on steel plates
by electrodeposition technique in natural seawater and synthetic solutions such as
dissolved Mg and Ca®" ions at various potential conditions. The influence of potential
conditions on composition ratio, structure and morphology of the electrodeposited films
were investigated by scanning electron microscopy(SEM), energy dispersive
spectroscopy(EDS) and X-ray diffractor (XRD).

Accordingly, this study was provided a better understanding of the composition
between the growth of Mg(OH)2 and that of CaCOs during the formation of calcareous
deposit films on steel substrate under cathodically electrodeposition in synthetic and
natural seawater. The results showed that the formation of good overall calcareous
deposited film in seawater can be achieved by controlling the Ca/Mg ratio according to
interfacial pH with the effective use of the electro deposition technique.

Key words : Environment friendly calcareous deposit films, Electrodeposition technique,
Natural seawater, Synthetic solution, Mg(OH)z2, CaCOs
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Table 1. Chemical composition of natural seawater
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Table 2. Chemical composition of synthetic solutions

No. Solution Mol. Concentration

1 Mg-free Solution 0.07M NaCl + 0.00256M NaHCOQOs; + 0.01M CaClz

2 Ca-free Solution 0.07M NaCl + 0.0025M NaHCO; + 0.0556M MgCly

3 | Ca + Mg Solution 0.07M NaCl + 0.0025M NaHCO3 + 0.01M CaClz + 0.055M MgClz
4 Sea water Natural

Table 3. Experimental condition of electro-deposition method at various potentials
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Fig. 2 Current density decay in natural seawater,
Mg-free, Ca-free and Ca+Mg solutions at
-1000mV (Ag/AgCl)
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Table 4. Result of EDX analysis of calcareous deposit formed at different potentials in natural seawater

800 mV 900 mV ~1000 mV 1200 mV

0 47.91 45.44 48.48 48.59

Mg 0.94 34.39 39.05 34.79
|« 1.29 0.93 0.79 0.32

Ca 32.60 2.76 277 550 |

Fe 4.87 0.74 0.23 -

Nb 12.38 12.83 8.69 10.80

Rb - 2.90 - -
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Fig. 5 SEM photographs of deposits formed in Mg-free solution at various potentials
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