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The Corrosion Behavior of Nickel and Inconel 600 in Sodium
Hydroxide and Hydrochloric Acid Solution at 280°C
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Abstract

The corrosion behavior of nickel and Inconel 600 has been investigated by the weight change measurement method
at pH ranges 3~13 of the solution. The specimens were exposed to aqueous solutions in a static autoclave
at 280°C for 210 hours. The pH of the solutions was adjusted by hydrochloric acid and sodium hydroxide and the
dissolved oxygen concentration was fixed as 10 ppb by using pure nitrogen gas. Weight loss of Inconel 600 was
much less than that of nickel over the tested pH ranges. At pH 9.5, nickel and Inconel 600 showed the minimum
weight loss phenomenon and the values of weight loss were 1.5mg/dm? and 0.9mg/dm?, respectively. Microscopic
examination showed that nickel surface was attacked uniformly, whereas Inconel 600 surface was not greatly

different from the original microstructure.
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Nickel 99. 44 ‘ — 0.15 ' 0.16 0. 003 ‘ 0.25 ‘ — ‘ 0. 0021 i 0. 002 —
|
Inconel 600 75 \ 15.9 7.98 ‘ 0.024 | 0.36 ‘ 0.33 \ 0. 0006 t 0.06 © 0.03 0.25
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Fig. 1. Experimental arrangement for the autoclave
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b) pH 5.7, magnification 1700X.

¢) pH 9.5, magnification 8500 X
Photo 1. Surfaces of nickel exposed to agueous solution
for 210 hours at 280°C
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a) pH 3, magnification 425X.

c) pH 9.5, magnification 4250X.
Photo 2. Surfaces of Inconel 600 exposed to
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Table 2. Corrosion of Inconel 600 and nickel in aqueous solutions at 280°C

b) pH 6.7, magnification 1700X.

d) pH13, magnification 8500X.
aqueous solution for 210 hours at 280°C
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