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Anodic polarization behaviors of Alloy 600 and Alloy 690 have been studied as a
function of lead content in the solution of pH 4 and 10 at 90°C. As the amount of
lead in the solution increased, critical current densities and passive current densities
of Alloy 600 and Alloy 690 increased, while the breakdown potential of the alloys
decreased. The high critical current density in the high lead solution was thought to
come from the combination of an enhanced dissolution of constituents on the sur-
face of the alloys by the lead and an anodic dissolution of metallic lead deposited
on the surface of the specimens. The morphology of lead precipitated on the speci-
men after the anodic scan changed with the pH of solution; small irregular particles
were precipitated on the surface of the specimen in the solution of pH 4, while the
high density of regular sized particles was formed on it in the solution of pH 10.
Pb was observed to enhance Cr depletion from the outer surface of Alloy 600 and
Alloy 690 and also to increase the ratio of O°"/OH™ in the surface film formed in
the high lead solution. The SCC resistance of Alloy 600 and Alloy 690 may have
decreased due to the poor quality of the passive film formed and the enhanced oxy-
gen evolution in the solution containing lead.
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Table 1. Chemical composition of the specimens
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Fig. 1. Effect of lead on the anodic behaviors of

Alloy 600 in pH 10 solution at 90C.
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Fig. 2. Effect of lead on the anodic behaviors of

Alloy 690 in pH 10 solution at 90C.
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Fig. 3. Effect of lead on the anodic behaviors of
Alloy 600 in pH 4 solution at 90C.

T T T T T T
1E-3 4 .
o 1E-45 o
£
8]
<
Z
[
g
O 1E-5 k|
] i i
3
]
1E-6 4 l Alloy 690, pH=4
—QO— 0 ppm, —8— 100 ppm,
—&— 500 ppm Pb

-0.8 -0.4 0.0 04 0.8 12
Potential, V. SCE

Fig. 4. Effect of lead on the anodic behaviors of
Alloy 690 in pH 4 solution at 90C.
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Fig. 5. Morphologies of the precipitates obtained
on Alloy 600 after passivation at 0.2 V.+OCP for
4 hours in water containing lead.
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Fig. 6. Morphologies of the precipitates obtained
on Alloy 690 after passivation at 0.2 V.+OCP for
4 hours in water containing lead.
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Fig. 7. Effect of lead on the film composition of
the Alloy 600 and Alloy 690 in pH 10.
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Fig. 8. Increase of film depth of Alloy 600 and
Alloy 690 by the addition of lead in pH 10 solution.
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Fig. 9. Depth profile of the alloying elements in
film formed on Alloy 600 and 690 in pH 10 solu-

tion containing lead.
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Fig. 10. Chemical state of lead in the film formed
on Alloy 600 and Alloy 690 in pH 10 solution con-
taining lead.
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Fig. 11. Chemical state of oxygen in the film
formed on Alloy 600 and Alioy 690 in pH 10 solu-
tion containing lead.
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