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During the industrial process in steel and power plant, sulfur dioxide is usually the major by-
product within the exhaust gas. Therefore, the purification and removal of the toxic SO,
component from the exhaust becomes a very important environmental issue nowadays.
Chines Steel Corporation (CSC) has utilized a sieve tray tower to distil SO,. The exhaust from
the plant enters the bottom of the tower, and the pump applies pressure gradient to force the
exhaust gas to the exit of tower at higher altitude. Then the liquid slurry is injected from the
spray such that the chemical reaction between the exhaust gas and the slurry can remove the
gas phase of SO, into slurry phase. In the current study, CSC also uses 3~4 perforated sieve
tray to enhance the efficiency of the chemical reaction and the removal rate of SO,. Our goal
is to analyze the flow structures and the chemical reaction process within the sieve tray tower
such that the further optimal design can be reached.

Our numerical framework, consisting of fluid flow and chemical reactions, is improved from
ref. [1,2] and so on. The simulation is three-dimensional, and the representative results based
on different liquid/gas ratio, said to be 2, 4, and 6, are presented in Figure 1 by liquid volume
fraction and mass fraction of SO,. The results indicate the higher liquid/gas ratio can improve
the removal of SO,. Besides, the comparisons between our CFD and experimental results are
highlighted as shown in Table 1, showing a very good consistency regarding SO, removal
rate. The optimal process, including pump coefficient, liquid/gas ratio, and the design of the
perforated sieve tray, will be treated as the design variables for the further numerical
experiment to improve the objective of removal rate of SO..
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Figure 1. Liquid volume fraction inside the sieve tray tower
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Figure 1. The concentration of SO inside the sieve tray tower

Table 1. The comparsions between CFD and experimental results.

GT3 GT4
Exp. CFD Error Exp. CFD Error
Liquid/gas ratio=2 54% 47.3% 6.7 66% 59.0% 7
Liquid/gas ratio=4 49% 56.4% 7.4 68% 66.5% 1.5
Liquid/gas ratio=6 59% 69.0% 10 78% 76.4% 1.6




