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Fig. 1 ~ Schematic diagram of desulfurization experiment device
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Fig. 2~ Results of desulfurization experiments at different temperature
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Fig. 5 Results of desulfurization experiments at different reaction space velocities
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Fig. 7 Results of desulfurization experiments under different water vapor content
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Fig. 10 Experimental results of Ca(OH), particles with average particle size of 2.25 mm under pulse
humidification after reaction penetration
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Influencing factors of coal-fired flue gas desulfurization by calcium-based
semi-dry method

FU Ruichao', LUO Chunhuan?®, SU Qingquan"”

1. School of Energy and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China; 2.
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Abstract Semi-dry flue gas desulfurization has attracted extensive attention because of its characteristics of
low water consumption and easy treatment of products. The effects of reaction temperature, particle size of
desulfurizer Ca(OH),, reaction space velocity, and volume fraction of water vapor in flue gas on the
desulfurization performance of Ca(OH), were researched in a fixed bed reactor. Results showed that the
reduction of Ca(OH), particle size, the decrease of space velocity, the increase of water vapor volume fraction in
flue gas and the low reaction temperature were conducive to the removal of SO,, Ca(OH), utilization and the
reduction of Ca/S. The best desulfurization performance could be achieved when the average particle size of
Ca(OH); was 0.58 mm, the space velocity was 2 500 h™', the volume fraction of water vapor in the simulated
flue gas was 12% and the reaction temperature was 55 °C. When the SO, penetration concentration reached 35
mg-Nm™, the utilization rate of Ca(OH), was 71.3%, and the Ca/S was 1.4. Under the above conditions, when
the content of SO, reached penetration concentration, penetration time can be prolonged and Ca(OH), utilization
rate can be further increased to 75.7% by implementing pulse humidification. The results of this study can
provide reference for the improvement of semi-dry desulfurization process improvement.

Keywords  flue gas desulfurization; fixed bed; semi-dry method; desulfurizer Ca(OH),; pulse extra-

humidification
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