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In this study, the corrosion characteristics of T22 and T92 steel were investigated in 60, + 16CO, + 2SO0,
gas environment at 650 °C. Corrosion characteristics were characterized by weight gain, oxide layer thickness,
scanning electron microscope, optical microscope, energy dispersive X-ray spectroscopy, and X-ray diffraction.
T22 and T92 steel tended to stagnate oxide layer growth over time. Oxidation kinetics were analyzed using
the data of oxide layer thickness, and a regression model was presented. The regression model was significantly
acceptable. The corrosion rate between the two steels through the regression model showed significant difference.
The T92 steel was approximately twice as large as the time exponent and showed very good corrosion
resistance compared to the T22 steel. In both steels, the oxide layer mainly formed a Fe-rich oxide layer
composed of hematite (Fe,Os), magnetite (FesO4), and spinel (FeCr,Oy). Sulfide segregation occurred in
the oxide layer due to SO, gas. However, the locations of segregation for the T22 and T92 steel were

different.
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Table 1 Chemical composition(wt%) of T22 and T92 steel

C Si Mn Cr Mo Ni W v Nb Fe
T22 0.14 0.1 0.54 2.35 1.07 0.15 - 0.003 - Bal.
T92 0.13 0.5 0.6 8.38 0.93 0.4 1.5 0.18 0.09 Bal.

Table 2 Oxide thickness of T22 and T92 steel in 650 °C with time
Oxide thickness, um

Material k, um/h™ n R
100 h 300 h 500 h

T22 93.8 140.1 203.1 9.87 0.48 0.9892

T92 36.7 50.7 56.9 10.69 0.27 0.9995
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Fig. 3 Thickness of oxide film for T22 and T92 steel with time
in 60,-16C0O,-2S0; gas at 650 °C.
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Fig. 4 XRD patterns of the oxide film on T22 and T92 steel in
60,-16C0,-2S0; gas at 650 °C for 500 h.
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Fig. 6 Elements distribution of on cross-section of the T22 steel in 60,-16C0,-2S0, gas at 650 °C for 500 h; (a) SEM image, (b-e)

element maps.
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Fig. 7 Elements distribution of on cross-section of the T92 steel in 60,-16C0O,-2S0, gas at 650 °C for 500 h: (a) SEM image, (b-e)

element maps.
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Fig. 8 Ratio of thickness of the inner layer to outer layer for T22
and T92 steel in 60,-16CO,-2S0; gas at 650 °C for 500 h.
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