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The Effect of Temperature on Pitting Behavior and The Passive Film
Characteristics of Alloy 600 in Chloride solution
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The effect of temperature on pitting behavior and the passive film characteris-
tics of Alloy 600 was investigated in deaerated 10,000 ppm chloride solution at 90
~280°C by anodic polarization, XPS, and transmission electron diffraction meth-
od. The pitting potentials decreased significantly with increasing temperature up to
220°C, and then decreased smoothly at higher temperatures. The pit morphologies
were also dependent on temperature; isolated pits were developed up to 2207,
while broad pits occurred over the large surface at 280°C. The film formed at 90
C consisted of mainly chromium oxyhydroxide with significant bound water,
whereas the content of non-protective nickel oxyhydroxide increased at 2807C.
The film formed at 90°C showed an amorphous structure, however crystalline film
formed at 280°C. It was suggested that the dependence of the pitting behavior on
temperature was closely related with the change in the above properties of the
passive films.
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Table 1. Chemical composition{wt %) of Alloy
600MA

C |Si|Mn|Cr|Ni|CulFe| S |Ti
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Fig. 1. Potentiodynamic anodic polarization curves
for Alioy 600MA in deaerated 10,000 ppm CI™ so
lution at temperature range of 80~280C.
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Fig. 2. The effect of temperature on the pitting
potential of Alloy 800MA in deaerated 10,000 ppm
Ci™ solution.
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Fig. 4. X-ray line profiles of WDS on corrosion
product in the pit formed after anodic polarization
in deaerated 10,000 ppm ClI~ solution at 280C.

Fig. 3. The pit morphologies of Alloy G600MA
formed after anodic polarization in deaerated 10,
000 ppm CI~ solution at {a)} 90°C, (b) 175C, (c¢)
280°C.
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Fig. 5. Intensity ratio of Ni (hydroxide+ oxide) to
Cr (hydroxide+ oxide).
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Fig. 6. O 1s spectra obtained from the fims
formed on Alloy 600MA after potentiodynamic an-
odic polarization in deaerated 10,000 ppm CI™ soiu-
tion at 90°C and 280°C. The arrow numbers corre-
spond to 1. O*~ (529.9 eV), 2. OH™ (531.4eV), 3.
H,0 (532.9 eV).
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Fig. 7. The bright images and the corresponding transmission electron diffraction patterns of the fiims
formed on Alloy 800MA after potentiodynamic anodic polarization in deaerated 10,000 ppm CI~ solution at

90°C (a, b) and 280°C (c, d).
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Fig. 8. Potentiodynamic anodic polarization curves
for Cr and Ni in deaerated 10,000 ppm CI~ solution
at 90°C. )
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