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Research on pretreatment of phosphate rock based on high-value utilization of calcium
resources and source reduction of phosphogypsum
ZHANG Jiao, HAN Yu, LU Yulian, ZHNAG Fuqiang, ZHANG Lanxi, ZHANG Qin
(Guizhou Chemical Research Institute, Guiyang 550002, China)
Abstract: To address the problems of large stockpiling, low comprehensive utilization rate, severe environmental
pollution and inferior quality of phosphogypsum in the production of wet-process phosphoric acid via the sulfuric
acid method,

“calcination-ammonium salt leaching-carbonization” process system is developed: Through high-temperature

focusing on the pretreatment of phosphate rock as a technical breakthrough, a
calcination, the embedded calcium carbonate in the phosphate rock is decomposed into calcium oxide, which is
then converted into calcium nitrate via ammonium salt leaching. Subsequently, high-value-added premium-grade
light weight calcium carbonate is prepared by carbonation with carbon dioxide. This technology achieves a
20.00% reduction in phosphogypsum emissions at the source. Meanwhile, the calcination and leaching processes
effectively decompose and remove organic impurities that affect the whiteness and purity of phosphogypsum.
After sulfuric acid extraction, the obtained phosphogypsum exhibits a whiteness of 90.00%.

Key words: wet-process phosphoric acid; phosphogypsum; quality enhancement and emission abatement; organic

matter removal; light weight calcium carbonate
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Fig. 1 Process flow of phosphate rock pretreatment
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Table 1 Composition of phosphate rock before calcination

w(P205)/% w(Ca0)/% w(Mg0)/%

26.78 48.02 6.90
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Table 2 Composition of phosphate rock after calcination

w(P205)/% w(Ca0)/% w(Mg0)/%  w(BaZE)/%

31.65 55.63 7.90 15.30
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Table 4 Composition of light weight calcium carbonate

w(CaCOs)/ 105 CHELRY) wERRAEY)!  DIBEAEY
% ! 5 Ho/% % (mL-g™)
99.05 9.20 0.3 0.005 2.80
w(Mn)/  w(Fe)/ g/ w(Cu)/ APE <45 pm
% % % % UKL 5 Eb/%
0.0005  0.005 98 0.07 0.10
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Table 5 Composition of phosphoric acid

R w(P05)/%  w(Mg0)/% w(Ca0)/% w(¥)/%
A B S kg 34.16 0.70 0.58 1.58
AN FRRE A 28.17 1.08 0.90 1.69
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Table 6 Indexes of phosphogypsum
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