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Severe sulfidation problems of water-wall tubes made from low-alloy steels of pulverized coal-fired
boilers have been often recognized recently, due to formation of the strong reducing atmosphere, which
contains HzS, SO». In order to ensure stable operation of power plant and its reliability, the identification
method for sulfidation areas on water-wall tubes and the prediction method for sulfidation rate of low-alloy
steels are strongly required.

In this study, the new non-destructive inspection method for identification sulfidation areas was
proposed by means of simple measurement of Zn content in the coal ash deposited on a tube surface. With
this novel inspection process, severely sulfidized areas in large areas of water-walls can be identified
without descaling in a short inspection time.

This study also proposed new and simple parameters of “effective partial pressures of oxygen and
sulfur” in order to evaluate the sulfidation behavior of low-alloy steels simply. Here, effective partial
pressures were defined under the assumptions that gas composition is equilibrated at combustion gas
temperature and the partial oxygen and sulfur pressures are equilibrated at the tube surface temperature.
The relationship between effective partial pressures and the sulfidation behavior of low-alloy steels was
further investigated at temperatures from 450 to 550 °C. The results clearly indicates that the sulfidation
behavior of low-alloy steels in the simulated coal combustion atmospheres can be classified into three
corrosion regions by using effective partial pressures of oxygen and sulfur. In region I, low alloy steels are
severely sulfidized to form mainly thick iron sulfides. In region 111, low alloy steels form mainly duplex
with an outer iron-rich oxide and inner Cr-Fe mixed oxide layers. The corrosion rate in this region is small
and similar to that of oxidation rate in air. The region Il is transient stage from region | to regions 11, and
corrosion behavior of low alloy steels in this region is intermediate. With those corrosion regions classified
by effective partial pressures, a simple predicting method for the sulfidation rate of low-alloy steels in

actual boilers was proposed.
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