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Oxidation corrosion of water wall tubes in a boiler
under deeply-varied load and its mechanism
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Abstract: Aiming at serious corrosion pits in the inner walls of SA-213T2 steel rifled water wall tubes
of an ultra-supercritical coal-fired boiler running for 410" h under deeply-varied load of 40%-45% for
300 h, the phases, microstructures and morphologies of corrosion layers and micro-zone compositions
were tested and analyzed to clarify the formation of the corrosion pits and oxidation corrosion mecha-
nism of the water wall tubes. The results show that the inner-wall oxidation layer has a dense struc-
ture and is piled by ultra-fine spherical particles, however, the oxide particles near the corrosion pits
are coarser with a loose structure, The corrosion pits are semi-closed or completely open, having an
average depth of 150 pm. Corrosion pits in the inner-wall water wall tubes result from the oxygen cor-
rosion and the oxygen concentration corrosion, which have a high corrosion rate and a loose corrosion
product structure. On the contrary, the oxygen oxidation of the inner walls of the water wall tubes
takes place to form Fe;O, and small amount of Fe,O; as the corrosion product. The corrosion layer is
dense and has a small growth rate. The corrosion pits in the inner walls of the water wall tubes may
be a potential safety hazard of the boiler and should be taken seriously.
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