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Abstract: To investigate water wall corrosion that occurs due to the over-temperature phenome-
non of the water wall under deep peak shaving conditions in power station boilers, the corrosion
behavior and mechanism of T22 and 12Cr1MoVG at temperatures of 600 °C and 650 °C were stud-
ied. The corrosion kinetic curves of two heat-resistant steels were obtained using analytical bal-
ances. X-ray diffraction, scanning electron microscope and energy spectroscopy analyzer were
used to obtain the phase, micromorphology and element distribution of corrosion products. The
evolution and peeling mechanism of corrosion products were analyzed using thermodynamic calcu-

lation. The results showed that the two heat-resistant steels, when subject to the condition of
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deep peak regulation and overtemperature, had corrosion kinetic curves that were parabolic in the

early reaction stage and then changed to be linear. The turning points of the corrosion law at 600

°‘C and 650 C were 25 h and 4 h, respectively, indicating that temperature could accelerate the

change in corrosion law of heat-resistant steel.

The corrosion products formed on the surface of

heat-resistant steel T22 and 12Cr1MoVG mainly comprised Fe;O,, FeCr;0O,, Fe;O;, and FeS.
The thickness of the corrosion layer of T22 and 12Cr1MoVG at 600 °C was higher than that at 650

°‘C. The surface corrosion products of heat-resistant steel peeled off with the reaction, primarily

due to the presence of sulfides.

Corrosion resistance was found to be better in T22 than in

12Cr1MoVG according to the corrosion weight gain, corrosion layer thickness and micro-morpho-

logical composition distribution of corrosion products.
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s Y
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Fig. 7 Cross-sectional morphology and elemental mappings for T22 and 12Cr1MoVG after25 h and 200 h at 600 °C
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Fig. 8 Line scanning results of the corrosion layer of T22 after corrosion for 25 h and 200 h at 600 ‘C
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Table 4 Point scanning results of the corrosion products of T22
and 12Cr1MoVG at 600 C

IR} ] Bty 8/ %

o7
/h S O Fe Cr Mg K

1 25 0.18 19.52 60.85 16.55 0.06 0.23
2 25 19.62 12.58 47.91 13.31 0.11

3 25 44,62 0.30 48.11 1.38 0.08
4 25 0.71 19.09 57.73 18.76

5 200 32.13 1.34 53.33 0.01 0.01
6 200 0.03 22.32 74.45 0.09 0.04 0.04
7 200 24.88 8.91 48.60 1.56 0.04 0.05
8 200 1.31 89.73 2.11 0.02 0.03
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Fig. 9 Cross-sectional morphology and elemental mappings for T22 and 12Cr1MoVG after 6 h and 25 h at 650 'C
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Fig. 10 Line scanning results of the corrosion layer of T22 after corrosion for 6 h and 25 h at 650 °C
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Table 5 Comparison of the thickness of the corrosion layer

of T22 and 12Cr1MoVG

g/ C FE IFiE /b JERR/ pm
25 9. 84
T22
200 62.50
600
25 35.32
12Cr1MoVG
200 120. 36
6 3.47
T22
25 9. 20
650
6 6. 20
12Cr1MoVG
25 27.78
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Table 6 Gibes free energy of sulfidation and oxidation

reaction at 600 ‘C and 650 C

_ A W A g
I LR/ C .
(k] *» mol™")
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6 3 650 —66.58
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Table 7 Partial pressure for the main components of mixing gas at 600 ‘C and 650 ‘C

N 4 1% 71 /kPa
A/ C :
N, CO CO, H., H,S H,O S,
600 89.6 9.04 1. 00 1.29X107! 5.66X10 * 5.30X10°° 4.30X10°°
650 89. 6 9.05 1. 00 1.29x107! 5.67X10* 6.88X10°° 1.66x107"
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Fig. 11 Predominance area diagram for Fe-Cr-O-S at 600 °C and 650 ‘C
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Fig. 12 Corrosion products evolution and separation model of T22 and 12Cr1MoVG under overheating condition
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