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Corrosion Behavior of Ni, Cr and Fe in Lead Containing Aqeous Solution
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Recently, lead is regarded as a potential impurity to degrade the steam generator
tubing of PWR. The work has been performed to evaluate the electrochemical be-
havior of Ni, Cr and Fe in water containing lead. Corrosion behaviors of Ni, Cr
and Fe in water containing Pb were evaluated by anodic polarization tests. The tests
were conducted in water having various pHs and Pb concentration at 90°C. After
the anodic polarization tests, the surfaces of the Ni, Cr and Fe were analyzed by
SEM and WDX. As the concentration of PbO increased, peak currents of Ni and Cr
increased and breakdown potential decreased in the anodic polarization curves. The
corrosion potential was observed to be increased by addition of PbO. In surface
analysis after anodic polarization test, Pb was deposited on the surface of pure met-
als, then, it seemed to affect the polarization curve of the pure metals.
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Fig. 1. Experimental apparatus of the anodic po-
larization test at 90 C.

Table 1. Test condition of the anodic polarization

Pb Concentration

Temperature pH* as PbO, ppm Material
"

90C 13 8: :88 Pure Cr

13 g: 288 Pure Fe

pH* : adjusted by H,SO, or NaOH
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Fig. 2. Effect of lead on the anodic polarization
of Ni at pH 4.
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Fig. 3. Effect of lead on the anodic polarization
of Ni at pH 10.
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Fig. 4. Effect of lead on the anodic polarization
of Cr at pH 4.
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Fig. 5. Effect of lead on the anodic polarization
of Cr at pH 10.
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Fig. 6. Effect of lead on the anodic polarization
of Fe at pH 4.

1E-3;

2

1E-4

1E-51

1E-61

Current density, Alcm

1E-74

—a— Pyre Fe, 0 ppm Pb, pH=10
—o— Pure Fe, 500 ppm Pb, pH=10

1E-8 " T . -
-1.0 -05 00 0.5 1.0 1.5

Potential, V. SCE

Fig. 7. Effect of lead on the anodic polarization
of Fe at pH 10.
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Fig. 9. Critical current density of the materials at
500 ppm Pb and pH 10.
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Fig. 10. SEM photomicrography of lead oxide de-
posited on Ni from the anodic polarization test at
500 ppm Pb solution. ({a) Ni, pH 4, X500, (b} Ni,
pH 4, x3000, (c) Ni, pH 10, X500, (d) Ni, pH 10,
X 3000).
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Fig. 11. SEM photomicrography of lead oxide de-
posited on Cr from the anodic polarization test at
500 ppm Pb solution. ({a) Cr, pH 4, X500, (b)
Cr, pH 4, xX3000, (c) Cr, pH 10, X500, (d) Cr,
pH 10," X 3000).
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Fig. 12. SEM photomicrography of lead oxide de-
posited on Fe from the anodic polarization test at
500 ppm Pb solution. ({a) Fe, pH 4, X500, (b)
Fe, pH 4, x3000, (c) Fe, pH 10, X500, (d) Fe,
pH 10, X 3000).
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Fig. 13. Effect of pH on the composition of oxide
formed on pure metals after anodic polarization
at 500 ppm Pb.
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