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A unique feature of cathodic protection in seawater is to form the calcareous deposit on
cathodic metal surface. Deposits are the consequence of pH increase of the electrolyte adjacent
to metal surfaces affected by cathodic current. The ingredient of calcareous deposits are mainly
calcium carbonate(CaCO3) and magnesium carbonate(Mg(OH)2).

These deposits increase the “throwing power” of the cathodic protection system and the life of
sacrifical anodes, however, reduce cathodic current requirement and corrosion reactions when the
cathodic current source is interrupted. But calcareous deposits cannot properly protect steel
surface, because there are formed ununiformly on metal surface.

Recently, electrodeposition techniques which enable steel structure surface to be protected like
a coating methods have been being studied in developed countries. But there have been some
problems in corrosion resistance for long time, adhesion force, and strength between deposit and
base metal.

In this work, electrodeposit films were formed on steel substrates by electrodeposition
technique in seawater. The effect of current density, coating time, and attachment of mesh
were investigated during formation process of the electrodeposited films by Scanning Electron
Microscopy (SEM), Energy Dispersive Spectroscopy (EDX) and X-ray Diffractor (XRD).
Corrosion resistance of electrodeposits was estimated by potentiostat in seawater.
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Table 1. Chemical composition and mechanical properties

of specimen.
Materials Ductile cast iron

Chemical Composition(wt. %)|Mechanical properties

Fe 92.481 Tensile strength

ensile stren

C 3540 Mba) B0 547

Si 2.830

Mn 0.580 Hardness 93

P 0.030 (HRB)

S 0.009

Cu 0.500 Elongation (%) | 2.6

Mg 0.030
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Fig. 1 Schematic diagram of mesh-specimen.
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Fig. 2 Schematic diagram of test system and real pho-
tography of electro-deposition.
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Fig. 3 Variation of weight gain of films during electro-
deposition at current density of 1 and 2A/m”.
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Fig. 4 Vaiation of natuwral potential with time during
electrodeposition.
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Table 2. EDX analysis of field test deposit in seawater
by 1A/m® current density.

Deposit| No No No
lfi(:'ne Mesh | Mesh | Mesh Mesh | Mesh
Composit 2Day | 7Day |14Day 7Day | 14Day
O 64.08 | 56.55 | 37.09 | 62.49 | 53.03
Mg 3404 | 1711 | 473 | 36.39 | 35.36
Cl - 0.43 - 038 | 057
Ca 112 11916 | 55.35 | 0.30 | 10.24
Fe - 1.63 - - -
Nb - 511 - - -
Si 0.34 - 1.19 | 035 | 0.80
Ru 0.33 - - - -
Yb - - 1.64 - -
S 0.08 - - 0.09 -
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Table 3. EDX analysis of field test deposit in seawater
by 2A/m” curent density.

Deposit| No No
lI:]i(rm;me Mesh Mesh Mesh Mesh
Composition 7Day | 14Day 7 Day | 14 Day
o} 51.35 60.53 49.65 52.08
Mg 28.50 15.38 48.93 34.03
Cl 0.08 0.24 - -
Ca 14.04 21.19 0.67 10.85
Fe 2.21 0.88 - 0.58
Si 0.81 177 - 221
K - - - 0.09
Mn - - - 0.16
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Fig. 5 X-ray powder diffraction peaks for films efectro-
deposited at 1A/m’ in natural seawater.
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Fig. 6 X-ray powder diffraction peaks for films electro-
deposited at 2A/m? in natural seawater.
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Fig. 7 X-ray powder diffraction peaks for films electro-
deposited with mesh at 1A/m’ in natural seawater.
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Fig. 8 General view photographs of deposit formed in natural seawater.
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Fig. 9 SEM micrographs of deposits formed at 1A/m’, 2A/m’ in natural seawater.
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Fig. 10 Observation of specimens mesh-electrodeposited
in natural seawater at 1A/m’ for 14 days.
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Fig. 11 Anodic polarization curves of films electrodepo-
sited at 1A/m’ and 2A/m’ in natural seawater.
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