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Corrosion of the Cu alloy with 10wt% Ni in stagnant seawater with residual free chlorine was investigated.
Despite that fact that Cu alloys are widely used for seawater applications due to their stubborn resistance
to chloride attack, not much is known as to how the residual free chlorine in secawater affects corrosion
of Cu and its alloys. In this work, immersion tests were conducted in the presence of different levels
of chlorine for 90-10 Cu-Ni samples, one of the most frequently used Cu alloys for seawater application,
mostly in shipbuilding. The results revealed no evidence for accelerated corrosion of the Cu-Ni alloy
even in the presence of 5 ppm residual chlorine in seawater, signifying that the Cu-Ni alloy can be
more tolerant to residual chlorine that has been commonly cited by the shipbuilding industry. However,
comparison of polarization behavior of the alloy samples in the presence of different electrolytes with
different concentrations of residual chlorine suggests that higher concentration of chlorine could increase
the corrosion rate of the Cu-Ni alloy. Furthermore, it is suggested that microorganisms in the seawater
could increase the corrosion rate of the Cu-Ni alloy by encouraging exfoliation of the corrosion product

off the metal surface.
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Table 1 Experimental solutions

. Residual chlorine
Soultion .
concentration, ppm
Natural Seawater 0
Artificial Seawater 0
Natural Seawater 0.5
Natural Seawater 1.0
Natural Seawater 5.0
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Fig. 1 Specimens after the immersion test, showing green oxides laid on the container bottom, more green oxides are found
on the case (a), (a) natural seawater, (b) artificial seawater.
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Before test

Element at%
Cu 57.3
(0] 26.9
CI 9.5
Ni 29 3 month, AS
Ca 0.6
Fe 1.8

6 month, AS

ull Scale 1035 cts Cursor: 0.000

Fig. 2 EDS analysis on peeled off oxides (CuCl compounds) Fig. 3 Surface morphology of the test samples after different
after immersion periods, (a),(b): CuCl compounds, (c): CuCl immersion periods (NS: natural seawater, AS: artificial
compounds magnified, (d),(e): EDS analysis results. seawater).
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Fig. 4 Surface morphology of the test samples after different immersion periods, higher magnification (NS: natural seawater,

AS: artificial seawater).
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Fig. 5 EDS chemical analysis on surficial oxides (NS: natural
seawater, AS: artificial seawater).
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0.5 ppm, 1 month

1 ppm, 1 month 5 ppm, 1 month

0.5 ppm, 3 month 1 ppm, 3 mont

0.5 ppm, 6 month 1 ppm, 6 month 5 ppm, 6 month

1 . ppm, 6 month ;&‘f 7

= ‘,,.;v y

Fig. 7 Surface morphology of the test samples with various chlorination level after different immersion periods, higher magnification.
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Element, at% 1 2 3
Cu 19.1 27.8 144
(0] 60.4 49.9 67.7
CI 12.4 17.1 13.9
Ni 1.9 1.1 0.7
Mg 1.4 - 0.6
Fe 0.3 0.2 -

Fig. 8 EDS chemical analysis on surficial oxides of the test samples with various chlorination level.
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Fig. 9 Weight measurement results.
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Potential, V
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Current, mA/cm?2

Fig. 10 Polarization curves for the samples in seawater with
various residual free chlorine level.
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