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A Study on the Corrosion Behavoir of Cu Alloy in Synthetic Sea Water

K. J. Kim, H. G. Lim, and Y. J. Kim

Dept.of Chemical Engineering, Chonbuk National University

The corrosion behavior of Cu alloy in water and synthetic sea water has been studied
by immersion test and electrochemical polarization method.

It was confirmed that the corrosion type of Cu alloy in water is dezincification. The
weight loss of the alloy tested in water showed a decrease-and-increase trend with time,
and it decreased with increasing temperature. On the other hand, for the case of immer-
sion test in synthetic sea water, the weight loss of the specimen showed an increase-and-
constant trend with time at low temperatures of 30 and 40°C, but it increased at higher
temperature. The obtained results were explained by passivation phenomenon. The anode
polarization curve of the Cu alloy in synthetic sea water showed a passivation region at
low temperatures of 30 and 40°C, but no passivation region at high temperatures of 50
and 60°C and for the case of purging oxygen out of solution with nitrogen gas. This result
indicates that the passivation is closely related with oxygen.
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Table 1. Chemical composition of the specimens used

Chemical
CMA | cu | Pb | Fe | As | Al | Zn
Comp.
0.02-] 1.8-
wt% 76-791<0.07[<0.06 R
006 | 25
(R : residue)
lmmn;_fm
o
40mm
Surface area
lem?
17mm

Epoxy resin

{a) Immersion test {b) Polarization test
Fig. 1. The specimens for immersion test and polari-

zation test.
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Fig. 3. Weight loss of Cu alloy immersed in water at
various temperatures; (:30C, @:40C, V507,
v:i60TC.
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Fig. 4. Dissolved weight fraction of Cu vs. Zn in
water at various temperatures; (:30°C, @:407C,
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Fig. 5. Wéight loss of Cu alloy immersed in synthetic
sea water at various temperatures; (:307C, @:40
C, V:50C, v:60C.
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Fig. 6. Dissolved weight fraction of Cu vs. Zn in
synthetic sea water at various temperatures; (:30
T, @:407C, v:50°C, v.60C.
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Fig. 7. SEM phtographs of the surface of Cu alloy immersed in water at various temperatures(immersed time=
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100hrs 360hrs 720hrs
Fig. 8. SEM phtographs of the surface of Cu alloy at vorious immersed time at 50 °C(immersed in water).

100hrs 360hrs 720hrs
Fig. 10. SEM phtographs of the surface of Cu alloy at vorious immersed time at 40°C(immersed in synthetic sea
water).
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Fig. 13. The anode polarization curve in synthetic sea
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Fig. 14. The anode polarization curve in synthetic sea
water at 60C.
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