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Abstract

Calcareous deposits are the consequence of pH increase of the electrolyte adjacent to metal surface affected
by cathodic current in seawater. It obviously has several advantages over conventional coatings, since the
calcareous deposit coating is formed from coating (Mg”*, Ca™) naturally existing in seawater. In consideration
of this respect, environment friendly calcareous deposit films were formed by an electro deposition technique
on steel substrates submerged in 48°C natural seawater. And the influence of current density, coating time
and attachment of steel mesh 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), respectively. Accordingly, this study provides a better understanding of the composition
between the growth of Mg(OH), and CaCOQ; during the formation of electro deposit films on steel substrate
under cathodically electrodeposition in 48°C natural seawater. The Mg compositions, in general, are getting
decreased regardless of current density but Ca compositions are getting increased as electrodeposition time
runs. That is, Mg(OH), compounds of brucite structure shaped as flat type is formed at the initial stage of
electrodeposition, but CaCO; compounds of aragonite structure shaped as flower type is formed in large scale.
Besides, Mg(OH), compounds were much formed at 5 A/m’ environment condition compared to the 3 A/
m® and 4 A/m* environment conditions. This is because that OH™ which was comparatively largely generated
at the metal surface is preferably combined with Mg,

keywords : Electrodeposit films, Electrodeposition technique, Natural seawater, Mg(OH),. CaCO; Arago-
nite, Brucite, Calcite
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Fig. 2. Schematic diagram of electro-deposition experi-
mental method in 48°C natural seawater.
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Table 1. EDX analysis of calcareous deposits formed in 48°C natural seawater at various current densities
Current Deposition
Densi Time 24 hours 48 hours 72 hours 168 hours 336 hours
ensity C ..
OmPOSItIOH
3 Al Mg (wt. %) 11.71 7.88 7.61 1.29 2.59
m
Ca (wt.%) 4.69 4.80 12.29 16.76 21.05
No-mesh 4 Al Mg (wt.%) 11.79 21.04 18.90 1.68 1.61
. m
Specimens Ca (wt.%) 7.44 5.04 6.42 17.60 17.85
5 A Mg (wt.%) 19.68 13.98 13.23 295 1.33
m
Ca (wt.%) 421 5.85 8.33 22.74 17.28
5 Mg (wt.%) 10.89 11.37 8.55 6.51 5.10
3 A/m
Ca (wt.%) 2.59 3.89 5.03 9.91 4.10
Mesh 4 A/’ Mg (wt.%) 13.28 13.22 11.08 6.81 3.88
. m
specimens Ca (wt.%) 1.76 3.53 4.35 8.81 9.32
5 A/m Mg (wt. %) 13.46 12.37 10.37 5.81 425
m
Ca (wt.%) 2.60 4.99 5.69 10.60 12.87
& 0, Mg, Ca 940]3, 7|8 A42E S, S, 25 - —u— 3 A/m’ mesh steel(Ca)
Cl, Fe S°] A4t} & 1& 2AYLEA A5 —o— 4 A'm’ mesh steel(Ca)
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