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Study on NO Emission and Burnout Characteristics of Sludge/Pulverized Coal
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ABSTRACT: Due to the high volatile nitrogen of sludge, co-combustion of coal with sludge can easily lead to high NO
emissions. In order to solve the problem, this paper proposes a method that using the preheating combustion technology to
promote the advance conversion of sludge nitrogen into N2 in the preheating zone to reduce finally NO emissions. The
effects of preheating temperature, combustion temperature, excess air coefficient in the preheating zone and sludge mixing
ratio on the NO emission and burnout of the mixture were investigated on the two-stage drop-tube furnace. The results show
that after adopting the preheating combustion technology, increasing the sludge blending ratio is beneficial to reduce NO
emissions. When the sludge blending ratio is 15%, NO emissions can be reduced by 24.4%. In addition, increasing the
preheating temperature can further reduce NO emissions and the carbon content of fly ash. When the preheating temperature
increased from room temperature to 1200°C, the maximum NO reduction in is 48.3%, and the maximum reduction of the
carbon content of fly ash is 43.2%. It is found that there is an optimal excess air coefficient in preheating zone that makes the
lowest NO emissions. In this study, the excess air coefficient is 0.5. The effect of combustion temperature on NO emissions
strongly depends on the stoichiometry parameter. In air-deficient conditions, the NO emission decreased with the increasing
temperature, whereas in oxygen-rich conditions the opposite trend occurred. The critical air ratio in this paper is around 0.8.
Increasing the combustion temperature can further improve the burnout.
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Fig 2 Schematic diagram of preheating
combustion experiment platform
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