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Experimental study on synergistic removal of multiple pollutants by flue gas

condensation scrubbing
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Abstract: Although conventional coal-fired pollutants have achieved ultra-low emissions, the control issues of emerging pollutants such as
SO; and condensable particulate matter have not yet been resolved. To achieve the collaborative control of them, this paper studies the
collaborative removal technology of various pollutants in coal-fired flue gas during the condensation scrubbing process. In the
experiments, a flow of real flue gas emitted from a 440 t/h coal-fired circulating fluidized bed boiler was treated with humidification
scrubbing and condensation scrubbing successively. The synergistic removal of various pollutants by the condensation scrubbing under
multiple operating conditions were investigated, and the optimal operating parameters were determined. The results showed that during
the flue gas condensation scrubbing process under the liquid-to-gas ratio of 4.4 ~ 5.4 L/m’ and the scrubbing temperature of 18.8 ~ 28.1°C,
the removal efficiencies for filterable particulate matter, SO;, SO,, and condensable particulate matter were 81.9% ~ 100%,
85.5% ~ 93.5%, 84.8% ~ 99.9%, and 14.8% ~ 55.4% respectively, suggesting that the condensation scrubbing technology can effectively
synergistically remove various pollutants, which is of great significance for further improving the level of coal-fired pollutant control.
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different operating conditions
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Fig. 3 Influence of operating parameters on the removal of FPM by condensation scrubbing
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Table4 Removal of SO, by condensation scrubbing under

different operating conditions
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6 5.0 18.8 29.8 0.3 99.0
7 5.4 28.1 80.0 5.6 93.1
8 5.4 23.3 38.3 1.9 95.0
9 5.4 18.8 80.3 0.1 99.9
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Fig. 5 Influence of operating parameters on the removal of SO, by condensation scrubbing
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Table 5 Removal of CPM by condensation scrubbing under different operating conditions
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OB E/ (mg - Nm™)

. WAL N .
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(L+m™) CPM CPMy CPM,, CPM CPMy CPMy,
1 4.4 28.1 28.3 12.5 15.8 24.1 10.9 13.2 14.8
2 44 23.3 29.6 117 17.9 229 9.7 13.2 22.6
3 4.4 18.8 31.2 114 19.8 21.1 9.1 12.0 324
4 5.0 28.1 28.6 12.0 16.6 21.3 9.8 115 255
5 5.0 23.3 30.5 11.8 18.7 19.8 9.1 10.7 35.1
6 5.0 18.8 29.9 11.2 18.7 16.6 8.9 7.7 445
7 5.4 28.1 29.3 12.1 17.2 185 9.2 9.3 36.9
8 5.4 23.3 32.0 123 19.7 16.9 8.8 8.1 472
9 5.4 18.8 31.6 122 19.4 14.1 8.7 5.4 55.4
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Fig. 6 Influence of operating parameters on the removal of CPM by condensation scrubbing
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