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Corrosion behavior of Ni-base alloy C276 in supercritical water
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ABSTRACT This article is focused on the corrosion behavior of Ni-base alloy C276 exposed to 550 — 650 °C /25 MPa supercritical
water. The oxidation kinetics oxide morphology element distribution and structure of the oxide film were analyzed by using weight
gain measurement scanning electron microscopy energy spectrometry and X-ray diffraction analysis. It is shown that C276 alloy
exhibits general corrosion in the supercritical water and the weight gain is subject to parabolic growth kinetics. The weight gain of
C276 alloy at 600 °C is approximately three times that of C276 alloy at 550 C  while the weight gain shows a decline when the temper—
ature increases to 650 C. The oxide film is not distinguishable and is mainly consisted of ( Ni Fe) Cr,0,. A large number of NiO
oxide particles are observed on the oxide film. The protective ability of the oxide film is dependent upon Cr content and the higher the
Cr content the better the protective ability is.
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Fig. 1  Dimensions of a specimen in the general corrosion test
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Fig.2 Schematic diagram of the supercritical water experimental apparatus
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Table 2 Conditions of the general corrosion test 276 550600 650 C
AW =0.31"2 AW = 1.42.*%
>18.2 MQ*cm AW =0.72¢*% €276
H, <5Sug'L™! 0.31.1.42 0.72
(550/600/650 £0. 5) °C C276 SR
(25.0 0. 1) MPa 550 C 600 C
<0.1 pSeem-! 1500 h 12.97 mg*dm 37.41 mg*
dm ™ 3
3 . 600 °C
650 °C 1500 h
3.1 24,15 mgedm "’
N pH 550.600 650 C
S 0.52.0.45 0.49
8
. 550.600 650 C
C276
AW =", (1)
AW mg*dm > k
mg-(dm’<h) ~'; 4 h; n €276
L. 1500 h
C276 550. 600 650 C
(<10pg-L™")
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Fig.7 Cross-sectional morphology of the oxide film on €276 alloy exposed in the supercritical water for 1500 h; (a) 550 C; (b) 600 C;
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Fig.10 Schematic illustration and real image of the cross-section of the oxide film formed on C276 alloy in the supercritical water: (a) oxide film
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