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A study was done on the effect of sulfide and anion surfactant on corrosion be-
havior of Al-brass and Ap-bronze condenser tube materials in natural and
artificial sea water. It is newly suggested that the anion surfactant containing sul-
fonate(SO;) may be one of the chemical species causing pitting in the Al-brass, in
addition to sulfide which has been known to be a cause of pitting in Cu-based
alloys. The sulfide increased both the cathodic and anodic reaction rates of Al-
brass in artificial sea water, and in artificial sea water with Fe’* added mostly in-
creased its cathodic current density. On the other hand, the anion surfactant in
artificial sea water increased the anodic current density more than the cathodic
current density. However, there were no appreciable effects of sulfide and anion
surfactant on the reaction rates of Ap-bronze. It was also observed that the rising
times of polarization resistance and corrosion potential were delayed and their sat-
urated values were low, in natural sea water with a high concentration of anion
surfactant, compared with those in natural sea water with low anion surfactant
concentration.
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Fig. 1. Corrosion potential changes with immer-

sion time of a) Al-brass and b) Ap-bronze ex-
posed in the artificial sea water containing 0.5ppm
S= followed by exposure in the same solution free
from S=.
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Fig. 3. Polarization behavior of Al-brass and ~Ap-btronze in the artificial sea waters containing S~ or S +
Fe'*. a) Al-brass(S=-2ppm), b) Al- brass(5=:Fa**=10:2, 10:86, 2: 10), ¢) Ap-bronze(S=-2ppm),
d) Ap-bronze (S~ :Fe**=10:2, 10:86, 2:10), (Scan rate : 166.0 x 10-3mv/s, Initial potential ; -0.5V,

Final potential . + 1V).

brassel  F2 F39&9] FAA o By
& F7HFle ez vgvdn Yo(Fig.
7b)). ol A& FeS0,2] H7lo] oldted AHEH
oA ¢AT Adstdrte] A Jdsle Aom
Azt o

g9, Ap-bronze(Fig. 3¢))el A% sulfide #
7Hll o d BAL&E @ 2adee) W= Al-
brasse} Hlx¥ F4g& Holy 2 Azx= o
A et Ap-bronzew Al-brassol] H] 3l
sulfided] e @d E2¥ Reg Yehgo. Sul-
fidest FeSO.9] &ge] B8 Al-brassd A 1}
Bus A%d ¥ 284 S/Fed vigo ®&
W S5 g AF UEE Hol:= RAog 1}

ehd o} (Fig. 3d)).
3.2 AlHuyn e g

AEE % A9 AAe)S BAF2E Table 1

Table 1. Analysis result of sea water sampled
from three different plants

Analysed Item Beach Name —
Pusan Youngnam Honam
pH 72 7.1 8.0
Conductivity, mg/cm 25.8 28.3 28.6
Cl=, %w/v 1.30 1.51 1.50
Br~. mg/L 48.4 59.8 55.5
80,2, %w/v. 0.19 0.23 0.24

Anion Sulfactant, ppm 0.022 0.068 0.047
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Fig. 4. Corrosion potential changes with immer-
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a) Large hole

b) Small hole
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Fig. 9. Behavior of surfactant in a) a large hole
and b) a small hole locating on a material surface.
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Fig. 10. Surface morphologies of Al-brass im-
mersed in the artificial sea water containing a)
2ppm surfactant and b) 2ppm surfactant+ 10ppm
Fet™ for 18 days.
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Fig. 11. Deffects, such as a) cracks and b) holes
formed on the surface of Al-brass immersed in an
artificial sea water containing 2ppm surfactant for
18 days.
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Fig. 12. Surface morphologies of Ap-brass im-

mersed in the artificial sea water containing a)
2ppm surfactant and b) 2ppm surfactant+ 10ppm
Fett for 18 days.
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