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Study on the process of co-production high-quality magnesium hydroxide and calcium
sulfate via wet magnesium-based flue gas desulfurization using phosphorus tailings
ZHANG Lanxi', ZHANG Fuqiang', ZHANG Qin"?, LU Yulian', HAN Yu', ZHANG Jiao'

(1. Guizhou Chemical Institute, Guiyang 550002, China; 2. Guizhou Shengyuan New Material Co., Lid., Weng’ an 550400, China)
Abstract : Phosphorus tailings are solid waste produced after the beneficiation and enrichment of phosphate rock.
Their resource utilization has become a key bottleneck in the development of the phosphorus chemical industry.
Experimental research on wet magnesium-based flue gas desulfurization and high-value utilization processes is
conducted using phosphorus tailings as raw materials, and high-quality magnesium hydroxide and calcium
sulfate are successfully prepared. The experimental results show that: The purity of magnesium hydroxide
reaches as high as 99% with a whiteness exceeding 95%; The purity of calcium sulfate is over 99% with a
whiteness of more than 98%; The phosphate concentrate contains more than 27% of w(P,0s) and <0.5% of w
(MgO). This study integrates the unique Ca-Mg characteristics of the large amount of waste phosphorus tailings
generated from phosphate rock beneficiation with the desulfurization system, realizing the environmental
protection treatment of flue gas desulfurization. It also ingeniously recovers and utilizes valuable phosphorus
resources, forming a high-value-added product combination with magnesium hydroxide and calcium sulfate as
core products. By means of “treating waste with waste”, it promotes the green and sustainable development of

the coal-fired power and phosphorus chemical industries through the approach of treating “waste” with “waste”.
Key words : phosphorus tailings; flue gas desulfurization; calcium sulfate; magnesium hydroxide
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Table 1 The main chemical components of

phosphorus tailings %
w(P,0s)  w(Ca0)  w(MgO) w(Fe,05) w(ALOs)  w(F)
10.6 38.2 16.8 0.27 0.56 0.88
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Fig. 1 Process flow
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Table 2 The main chemical composition of mixture %
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Table 3 The main chemical composition of

w(MgO)
22.88

phosphate concentrate %
w(P:0s) w(Ca0) w(MgO)
28.0 51.2 0.5
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Table 4 The main chemical composition of calcium

sulfate dihydrate %
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Fig. 2 Microscopic characteristic image of gypsum
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Fig. 5 The main chemical composition of

magnesium hydroxide %
w(Mg(OH),)  w(CaO) w(Fe,0) w(S0) w(Cl™)
99.21 0.06 0.005 0.18 0.001
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Fig. 3 SEM image of magnesium hydroxide
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