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Effect of Fe**-ions on Corrosion Behavior of Copper Alloy
Condenser Tubes in Sea Water
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Corrosion behavior of Cu alloys used in condenser tubes in fossile power plant was studied in
seawater containing Fe’* ions added to improve the corrosion resistance of the tubes.
Electrochemical analysis and corrosion test using a simulator of condenser tubes in which the
seawater flows inside of the tubes were performed in seawater with various Fe?* ion
concentrations. The results showed that the addition of Fe?' ions in seawater was effective on
improvement of corrosion resistance of Cu alloys (Cupro-nickel alloy C7060 and aluminium brass
C6872). However, the concentration of Fe’* ions was not proportional to the enhancement of
corrosion resistance, In the results of polarisation test, the increase of Fe?* ions in low
concentration range below 0.05 ppm decreased the corrosion current of tube materials, while, in
high concentration range, the corrosion current varied irregularly with the variation of Fe?* ion
concentration and the immersion time of tubes in seawater. In simulator test, the addition of
Fe?* ions with the concentrations of 005 and 0.1 ppm was found to be very effective on
improvement of corrosion resistance of tubes.
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Table 1. Some properties of used tube materials.

C6872 C7060
T?ﬁiﬁ“ﬁifiﬁ”ﬁ;ﬁg ;ty 0.24 0.11
in siﬁiiﬁfr“ (rrit;/y) 0.025 0.001
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Fig. 1. Comosion simulator of heat exchanger tube in seawater.
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Table 2. Experimental conditions of cosrosion test of heat
exchanger tube.

Tube materials C6872, C6870

Number of tube 4 EA

Seawater velocity 3 m/sec

Fe?* ion concentration 0.05, 0. ppm

Test period 70 days
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(b) C7060
Fig. 2. Optical microstructures of alloy C6872 and C7060.

Fig. 3. Optical microstructure of C6870 unproperty heat
treated.
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Potenial va SCE (V)

Current (log 1)
Fig. 4. Potentio-dynamic curves for C6872 alloy in sea water containing Fe-ions or not.
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motential ve SCE (V)

Potential vs SCE (V)

Current (log 1) Curre (log |)
Fig. 5. Potentio-dynamic curves for C7060 alloy in sea water containing Fe®*-ions or not.
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Fig. 6. Potentio-dynamic curves for the C6872 alloy in Fig. 7 Potentio-dynamic curves for C7060 alloy in sea
sea water containing Fe ions of variable concentration. water containing Fe”* ions of variable concentration.
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(a) 6872(0.05 ppm)

(c) 6872(0.1 ppm) (d) 7060(0.1 ppm)
Fig. 8. Inside surface of tubes after simulation test.

(a) 6872(0.05 ppm)

(c) 6872(0.1 ppm) (d) 7060(0.1 ppm)
Fig. 9. Cross section of tubes after simulation test.
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