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Table 1 Composition of non-rare earth elements in

rare earth calcine( mass percent) Y%

Ay REO #:4Wiliz Fe,0; PO~ Ca0  SO2-

LA BRI PSOT P204 3l AT HLIR 44, K G 2892 101193 1.69 835 2470
x2 WABER T TRAR(FEL)
Table 2 Composition of rare earth elements in rare earth calcine (mass percent) %
W4 La0;  CeO, Prg0, NdyO; Smy0; Euwy,0; GdyO; Th,0; Dy,0; Hoy03 Er,0; TmyO; Yby0; LuyOy Y0,
G 25.98 50.36  5.37 16. 12 1.18 0.212 0.36  0.027 0.087 0.025 0.02 <0.01 <0.01 <0.01 0.24
1 J&#b SEM [
Fig.1 SEM picture of rare earth calcine
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Table 3 Water quality index of magnesium sulfate wastewater
cl=/ YA REO/ MgO/ Ca/ Na/ NH,;-N/ S0~/
R - B pH il ; . . 1
(g-L) %o (g-L7) (g-L71) (pg-L7")  (pgl™)  (mg'L7')  (g-L7")
i 9.45 11.26 <0.05 2~3 41.3 603 42 11 103.5
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H,S0, + Ca(OH),=2H,0 + CaSO, ! (1)
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Table 4 List of experimental instruments
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Fig.2 Effect of neutralization process on main

ions in MgSO, wastewater
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Fig.3 Effect of MgSO, wastewater with different

pH values on leaching rate of rare earth and

moisture content of tailings
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Fig.4 Effect of sulfate content in MgSO, wastewater
on leaching rate of rare earth and moisture

content of tailings
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Table 5 Effect of Ce(S0O, ), addition on

filtration time
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Table 6 Intelligent quantitative results of
eZAF precipitate
LR Jhi ket 1L/ %% JEF L/ %
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Mg 15.95 14. 11
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Fig.6 Process flow chart of recycling magnesium
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Magnesium sulfate wastewater leaching rare earth ore process
LI Xiangdong, CHEN Guiqing, ZHANG Ruixia, WANG Weihuan, HU Guangshou
( Gansu Rare Earth New Material Limited-Liability Company, Baiyin 730922, China)

Abstract: The third generation sulfuric acid rare earth separation process uses a lot of magnesium ions, which
produces a lot of transformed magnesium sulfate wastewater. The wastewater contains SO, , saturated calcium
sulfate, Mg’", oil and suspended solids, and the water quality is unstable, so it is difficult to treat. Traditional
lime neutralization method and traditional evaporation concentration method have some problems, such as high
treatment cost and low efficiency, which lead to the treatment of rare earth magnesium sulfate wastewater has been
in a blank state. This paper proposes a green process route of “calcium hydroxide neutralization-reuse of rare earth
leaching” , and conducts research from three aspects: neutralization and impurity removal of magnesium sulfate
wastewater, rare earth recovery rate in the neutralization liquid leaching process of sulfate rare earth, and moisture
content of tailings. The following main conclusions are obtained. The process of neutralizing magnesium sulfate
wastewater by calcium hydroxide is mainly affected by the pH value of the solution, when the wastewater pH is
9.5, the content of SO; ™ is 80.5 g/L, the content of Mg’ decreases to 14.7 g/L, and the addition of calcium
hydroxide is the smallest. The pH value of neutralization solution has a great influence on the water content of
leaching tailings. When the pH value is large, the water content is low and the cake forming degree is good, when
pH =9.5, the leaching rate of rare earth did not decrease obviously, and the water content of rare earth tailings
reached 42.3% (the water content required for production was less than 43.0% ), which reached the standard of
entering the tailings pond. Conventional stirring is adopted in this process, because when the concentration of
sulfate radical is more than 85.0 g/L, the soluble complex formed by Ce** , SO; ™ and Mg’* is destroyed by high-
shear stirring, so that tetravalent cerium and magnesium sulfate wastewater form flocs to precipitate, blocking the
water flow channel of filter cake and affecting solid-liquid separation. Using this method to neutralize magnesium
sulfate wastewater and then reuse it in rare earth calcine leaching process, rare earth leaching is not affected, and
magnesium sulfate wastewater can be recycled.

Key words: rare earth separation; magnesium sulfate wastewater; calcium hydroxide; magnesium removal ; rare

earth leaching rate; moisture content of tailings



