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Corrosion Behavior of Heat Resistant Alloys HR6W and 740H in

High-Temperature Carbon Dioxide Environment
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Abstract: The corrosion behaviors of heat-resistant alloys HR6W and 740H in carbon dioxide at
800, 900, 1 000 °C were investigated. The weight gain of the alloys was obtained by the analytical
balance and the activation energy was evaluated. Raman spectrometer and X-ray diffraction were
used to characterize the surface of the alloys. Scanning electron microscope and other equipment
were used to observe the micro-surface morphology of the alloys. The results show that the
corrosion kinetics of the alloys obeys a parabolic law. The activation energy of HR6W and 740H
gets —256.59 kJ/mol and —293.35 kJ/mol, respectively. Dense oxide films of Cr,O,; and
MnCr, O, are formed on the surface of HR6W. In addition to the surface oxide films of TiO, and
Cr,0;, internal oxidation occurs on the surface of 740H. The outer layers consist of Cr,O; and
TiO,, the internal corrosion products are non-uniform Al,O, and TiO,. In the high-temperature

CO, atmosphere, no carbonization is observed in the alloys. Analyzing the results of mass change
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and oxide layer thickness, it is found that the corrosion resistance of HR6W is better than that of

740H, which is attributed to the outward diffusion of Ti through Cr,O; weakening the internal

oxidation of Ti and Al

Keywords: heat-resistant alloy; carbon dioxide; corrosion behavior
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