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Physicochemical properties of two types of desulfurization ash and their
application test in wet desulfurization

ZHANG Yuyao, HUANG Yaji, LI Zhiyuan, GAO Jiawei, LIU Jun, QI Shuaijie, ZHAO Jiaqi
(School of Energy and Environment, Southeast University , Nanjing 211189, Jiangsu , China)

Abstract: In order to solve the disposal problem of coke oven desulfurization ash and semi-dry desulfurization ash in large
iron and steel enterprises,the two are blended as desulfurizers to replace part of the limestone in the “limestone-gypsum”
wet desulfurization process,and the physical and chemical properties of desulfurization ash are analyzed by particle size
detection and SEM,XRF,XRD,TG-DTG and other characterization methods,and the effects of gas temperature, inlet SO,
concentration , gas flow, liquid-gas ratio and slurry pH value on desulfurization efficiency under different desulfurization ash
blending ratios are tested in order to explore the optimal blending ratio of desulfurization ash under the optimal quality of
desulfurization gypsum. The results show that the particle size distribution of coke oven desulfurization ash is uniform, the
pore structure is loose,and the main components of sodium carbonate alum, Na,SO, and Na,CO,, both play a promoting
role in wet desulfurization. The blending of the two desulfurization ashes can improve the uniformity and fluidity of the
desulfurization slurry, and solve the problem of low desulfurization efficiency of semi-dry desulfurization ash directly used in
wet desulfurization. In addition, the desulfurization efficiency decreases with the increase of gas temperature, inlet SO,

concentration and gas flow, and increases with the increase of liquid-gas ratio and pH value. Blending an appropriate
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proportion of coke oven desulfurization ash can improve the desulfurization performance, especially at low temperature , high

SO, concentration and fast gas velocity. In general ,when the blending ratio of desulfurization ash in coke oven is 5% ,the

desulfurization effect of the desulfurizer and the quality of the gypsum produced are the best, and the average

desulfurization efficiency can reach more than 96% ,and the quality of desulfurization gypsum can still meet the national

third-level gypsum standard and the national soil pollution risk control standard.

Key words: desulfurization ash; limestone-gypsum; wet desulfurization process; desulfurization efficiency
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Table 1 Blending ratio test plan for desulfurization
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Fig. 1 Apparatus schematic of wet desulfurization

spray test
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Table 2 Particle size and specific surface area of two types of desulfurization ash
FEM A FR D5,/ pm Dy 5/ pm d\p/ pm dsp/ pm dyy/ pm RMA/ (m*g™")
FEA LR K 6. 940 15. 084 3.643 12. 489 26. 884 0. 864
ek R K 3. 161 23.425 1.157 6. 839 64.552 1.9
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Fig.2 SEM analysis of two types of desulfurization ash

at different magnifications
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Table 3 Chemical element analysis in two types of desulfurization ash %
FEM A FR Na Ca S Cl Si Mg Al Fe
4P LA K 44. 42 1.22 45. 64 5.78 1. 30 0. 63 0.14 0.07

T B R 0 83.47 13. 67

0. 37 1.00 0.57 0.36 0.35
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Fig. 8 Effect of liquid to gas ratio on desulfurization
efficiency
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Table 4 Quality analysis results of desulfurization gypsum

psms KT o %f?;?%/
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Table 5 Heavy metal content of desulfurization gypsum

mg/kg
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