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Recently, lead is regarded as a potential impurity to degrade steam generator tub-
ing of PWR. Since the corrosion behaviors are greatly governed by characteristics
of the surface film formed on the solution/metal interface, it is important to eval-
uate the effect of lead on the film for understanding the stress corrosion cracking
mechanism of Alloy 600.

Corrosion behaviors of Ni-base alloy in water containing Pb were evaluated by
immersion tests and anodic polarization tests. The compositions of the oxide film
were measured by AES. The anodic polarization tests were conducted in water
having various pHs and Pb concentrations, and at various temperatures.

As the concentration of PbO increased, the oxide film thickness of Ni base
alloys increased. In mild caustic solution, Pb decreased the Cr ratio greatly and in-
creased the Ni ratio in oxide a little. Pb increased the Ni peak and decreased the
transpassive dissolution peak of Cr in anodic polarization curves. The corrosion
potential was observed to be increased slightly by addition of PbO.
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Table 1. Chemical composition of the Alloy 600
(wt%)

C | Si |Mn S Cr | Ni [ Cu| Al | Fe
0.01] 0.1 | 0.3 {<0.001/15.4]75.1] 0.2 |0.22| 8.0
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Step 1. Carbide ;
Orthophosphoric acid 80ml
Water 10ml
Time 15~ 30sec.
Voltage(closed circuit) 2.5~3V
Step 2. Grain Boundary ;
Methanol 95ml
Nitric acid 5ml
Time 15~20sec.
Voltage(closed circuit) 2.5~3V
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Fig. 1. Schematic of the vessel design for the immersion test
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Fig. 2. Microstructures of the test specimen-Alloy
800MA. (a) Phosphoric acid etching, (b) 5% Nital
etching.
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Table 2. Test Condition of the Anodic Polarization
Test

Pb Concentration

Temperature pH* (as PbO), ppm Material
4| 0,10,50,100,500 -
Room Temp{ 10 " Alloy 600 MA
13 0,5,10,50,100,500 (Carbon:0.01

90 4 0,10,50,100,500 %)
10 0,10,50,100,500
*pH : adjusted by H,SO, or NaOH
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Fig. 3. The effect of PbO on the oxide film thick-
ness of Ni base alloys(250C, 5 days, pH=10).
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Fig. 4. The effect of PbO on the Cr ratio of oxide
composition of Alloy 800(250C, 5 days, pH=10).

Ni) (o3 Ni ¥]) grg Aeaigiry. Pb @riep
Fote) wet gWsuhe) Cruvh aste 7
g u3id. o= PbO7} obg 47 ol
J Nizh $Hdez ved 2B oz 47

Hoy”

o2

ol

7)1 A &

o

PbO+ Ni — NiO+Pb

Fig. 5& Niv|& uJetd AH<dd PbErlol nf
et &4 HEYD dstm FAA Nig 2ol
FEHEE 2%e 438 5 Ak

Fig. 6& Pb¥%& 0, 500, 1000ppmo 2 =

3lA 7l pHE 1003 243§ S04 AA A

Sputtering time from oxide/metal interface, second

Fig. 5. The effect of PbO on the Ni ratio of oxide
composition of Alloy 600(250°C, 5 days, pH=10).
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Fig. 6. The effect of PbO on the Cr ratio of oxide
composition of Alloy 600(250°C, 10 days, pH=10).
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Fig. 7. The effect of PbO on the Ni ratio of oxide
composition of Alloy 800(250°C, 10 days, pH=10).
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Fig. 8. Anodic polarization curve of Alloy 600 in
water containing Pb of pH=4, at room tempera-
ture.
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Fig. 9. Anodic polarization curve of Alloy 600 in
water containing Pb of pH=4, at 90<C.
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Fig. 10. Polarization curves for Inconel 600 and its
alloying elements(Ni, Cr and Fe) in deaerated 25
m NaOH solutions at 140°C(11).
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Fig. 11. Anodic polarization curve of Alloy 600 in
water containing Pb of pH=10, at room tempera-
ture.
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Fig. 12. Anodic polarization curve of Alloy 600 in
water containing Pb of pH=10, at 90C.
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Fig. 13. The effect of Pb concentrations on the
peak current densities of Alloy 600 in anodic pola-
rization test at 90C, pH=4.
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Fig. 14. The effect of Pb concentrations on the
peak current densities of Alloy 600 in anodic pola-
rization test at 30°C, pH=10.
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Fig. 15. Anodic polarization curve of Alloy 600 in
water containing Pb of pH=13, at room tempera-
ture.
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Fig. 16. The effect of PbO on the corrosion potsn-
tial of Alloy 600 at 90°C, pH=10.
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