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Corrosion of Ni in Sodium Sulfate Melt
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The hot corrosion of 99.995% pure Ni by sodium sulfate melt has been studied at 910T

in Ar, air and catalyzed 0.2% SO,-O; gas atmospheres. The corrosion current density ILcor.

was measured by the Tafel method and its scatter was analyzed in terms of normalized

standard error. The I values were measured to be higher in gas atmospheres containing

either SO; or higher content of O, The scatter of I values was smallest in catalyzed

0.2% SO,-O, gas atmospheres and reduced further by pre-oxidation treatment. However, the

galvanostatic pre-treatment was shown to be ineffective for reducing the scatter of leo. values

and for changing the melt basicity, inconsistent with the results reported in the literature.

Again, the expected correlation between the reactivation potential and the .o, was not found

in this study.
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Fig. 1. Schematic diagram of experimental appara-
tus.
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Table 1. Corrosion current densities of clean Ni, 2 7] But o)}, FAlo] A EFe WEE oLE

e:posed todNazSO4 melt at 910C in gas atmos- The s F7) FolMe AlY ARE ol &, SO,
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Fig. 2. SEM micrograph (a) and x-ray dot map
(b) of clean Ni specimen after cathodic treatment
in molten Na;SO,; at 910T, in Pt catalyzed SO.
gas atmosphere(610x).
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Fig. 3. SEM micrograph (a) and x-ray dot map
(b) of clean Ni specimen after anodic treatment
in molten Na;SO; at 9107C, in Pt catalyzed SO,
gas atmosphere(620x).
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Fig. 4. Effect of the magnitude of the preoxidation
time on corrosion current density of Ni in Na;SO.
melt at 9107, in Pt catalyzed SO, gas atmosphere.
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Fig. 6. SEM micrograph (a) and x-ray dot map
(b) of preoxidized Ni specimen(preoxidized for 3
hr) after initial holding at Ec,... for 50min in Na>S0,
melt, at 910C in Pt catalyzed SO gas atmosphere
(730x).
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Fig. 6. SEM micrograph (a) and x-ray dot map
(b) of clean Ni specimen after initial holding at
Ecor. for 20min in Na;S04 melt, at 9107C in Pt cata-
lyzed SO, gas atmosphere(730x).
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Fig. 7. Effect of the galvanostatic treatment on the
corrosion current densities of preoxidized Ni expo-
sed to Na,S0, at 9107, in Pt catalyzed SO gas
atmosphere.
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(a)

(b

Fig. 8. SEM micrograph (a) and x-ray dot map
(b) of preoxidized Ni specimen(preoxidized for 3
hr) after anodic treatment in Na,SQO, melt at 910C,
in Pt catalyzed SO, gas atmosphere(660x).
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Fig. 9. SEM micrograph (a) and x-ray dot map
(b) of preoxidized Ni specimen(preoxidized for 3
hr) after cathodic treatment in Na;SO, melt at 910

C, in Pt catalyzed SO, gas atmosphere(670x).
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Fig. 10. Effect of the magnitude of the preoxidation

time on activation potential of Ni in Na,SO, melt
at 910C, in Pt catalyzed SO, gas atmosphere.
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Fig. 12. Corrosion potential vs. time for preoxidized
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S0, at 910T in Pt catalyzed SO, gas atmosphere.
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Table 3. Corrosion current densities of Ni in free
corroding condition, exposed to Na.SO. melt at
9107C in Pt-catalyzed 0.2% S0,-0. gas atmos-
phere.

, Lo (pA/em®), Lo (pA/cm?),
Specimens .
after 20min after 6hr
Clean 464 275
Preoxidized for
3hr 166 154
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