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Application of calcium-based desulfurization ash in limestone-gypsum
wet desulfurization system

LI Naixia, HAN Fei, LIU Cuitian
(Baosteel Zhanjiang Iron and Steel Co.,Ltd.,Zhanjiang 524074 , Guangdong, China)

Abstract: The resource utilization of calcium-based desulfurization ash has always been an application problem in the
industry. In order to verify the desulfurization effect of calcium-based desulfurization ash instead of the original desulfurizer
(limestone flour) of limestone-gypsum wet desulfurization system, laboratory and industrial application tests of adding
different proportions of calcium-based desulfurization ash to the mixed desulfurization agent are carried out,and the changes
of such main process parameters as desulfurization efficiency, SO, emission mass concentration, chemical composition of
absorption tower slurry and gypsum,as well as the amount of desulfurization sludge are analyzed, and the changes in the
production and operation mode of the wet desulfurization system before and after the addition of calcium-based
desulfurization ash are compared and analyzed. The results show that when the replacement ratio of calcium-based
desulfurization ash is below 50% , the chemical composition of the absorption tower slurry basically does not change, and
the system desulfurization efficiency is above 95% ;the SO, emission mass concentration is below 10 mg/Nm® ,less than the
national emission standard of 35 mg/Nm’, meeting the ultra-low emission requirements of the industry; the chemical
composition of gypsum has basically not changed , meeting the social application standards of gypsum ;the amount of sludge
produced has not increased ,and the C1~ concentration in the absorption tower has increased , however, this can be solved by
increasing the amount of wastewater discharged; the operational adjustment of the wet desulfurization system has not

changed much,and the operating cost has not increased significantly. The use of calcium-based desulfurization ash instead
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of limestone flour can provide an economical ,friendly and effective way for the comprehensive utilization of dry and semi-

dry desulfurization ash.
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Table 1 Main chemical composition of calcium-based desulphurized ash %
R YR B CaCo, Ca(OH), CaS0, CaS0, Cl- Fe,0, Al O, MgO Sio,
1 30. 60 21.70 19. 60 4.95 6.43 3.50 0. 60 0.80 1.45
2* 25.50 20. 10 29. 80 7.46 6.35 4.80 0.50 0.50 1. 67
3* 28. 60 16. 40 28. 30 5.42 7.88 5.40 0.90 0.90 1.01
4" 35. 60 21.20 21. 60 7.74 8.06 1.08 0.94 0.94 1.55
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Fig. 1 Simulated test equipment of limestone-gypsum

wet desulfurization system
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Fig. 2 Effects of different desulfurization ash substitution ratio on desulfurization efficiency and SO, emission concentration
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Table 2 Absorber slurry main composition list

R K % cl/

BN S0rT CaCo, CaSO, (mg-L7")
0 55.3 0.36 <0.01 10 516
5 46.7 0. 60 <0.01 10 423
10 55.3 0.36 <0.01 9 145
15 48.9 0.41 0. 14 8 121
20 50. 8 1.00 0.04 9 333
25 48.8 0.73 0.19 7612
30 49.9 0.64 0.16 10 110
35 50. 4 0.68 0.17 10 211
40 51.1 0.21 0.36 15 812
45 56. 1 0.71 0. 46 16 221
50 50.2 0.19 0.58 19 617
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Table 3 Gypsum main composition list %

Beft B CaSO,-2H,0 CaCO, CaSO,-1/2H,0 H,0

PR =85.0 <3.00 <0.35 <12.0
0 91.4 0.21 0.01 1.5
5 93.0 0.26 0.01 9.1
10 88.8 0.34 0.01 11.2
15 88.2 0.35 0.14 8.4
20 92.3 1.08 0. 04 9.0
25 86.4 1.11 0.16 10.2
30 89.9 0.63 0.17 10.9
35 92.9 0.53 0.17 11.5
40 90.5 0.13 0.21 11.7
45 88.6 0.14 0.30 10. 1
50 90.0 0.13 0.24 9.7
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Fig. 3 Relationship between sludge production and

desulfurization ash replacement ratio
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