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Early corrosion behavior of marine carbon

steel in electrolyzed ballast water
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Abstract: Laboratory weight-loss measurements, electrochemical
tests and SEM techniques were used to study the early corrosion
behavior and mechanism of marine carbon steel in electrolyzed
ballast water. Experimental results show that the corrosion rate
of marine carbon steel is 1.25, 1.46 and 1.7 times in ballast
water more than that in natural seawater for the mass concentra-
tion of total residual chlorine (TRC) being 7.5 mg/L, 17 mg/L
and 28 mg/L respectively. The influence of temperature to the
corrosion rate increased with the mass concentration of TRC in-
creasing. Corrosion process was controlled by mass transfer pro-
cess in cathodic reaction. The SEM observation shows that car-
bon steel surface was characterized with denudation and rupture
corroded in electrolyzed ballast water with mass concentration of

TRC 7.5 mg/L and 17 mg/L. The elemental analysis for the
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corrosion products shows that the content of chlorine elements
decreases, which indicates that the product layers in electrolyzed
ballast water has strong hindering effect on chloride ion penetra-
tion.

Key words:ship’s ballast tank; carbon steel corrosion; electro-

lyzed ballast water
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