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Recycling of Magnesium Oxide Saponification Wastewater of Rare Earth Sulfate

LIU Lei', LI He', LI Na*, XIE Jun', YU Bo', ZHOU Jing', MU Bao-wei’
(1. Baotou Huamei Rare Earth High Tech Co. , Ltd. . Baotou 014010, Inner Mongolia, China;
2. State Key Laboratory of Bayan Obo Rare Earth Resource Researches and Comprehensive Utilization,
Baotou Research Institute of Rare Earths, Baotou 014030, Inner Mongolia, China;

3. School of Chemistry, Baotou Normal University, Baotou 014010, Inner Mongolia, China)

Abstract: Address to high operation cost and large energy consumption of magnesium sulfate wastewater
treatment process by concentrated crystallization, lime neutralization was used to treat magnesium sulfate
wastewater. The effects of lime dosage, reaction time and reaction temperature on concentration of calcium
magnesium ions and sulfate radical in wastewater were studied. The results show that under the conditions
of reaction temperature of 20 ‘C, lime dosage of 70—80 g, and reaction time of 2 h, SO?  concentration
in magnesium sulfate wastewater can be reduced from 33.24 g/L to 10 g/L below (removal rates of
81.68%), MgO concentration can be reduced from 24. 6 g/L to 15 g/L below(removal rates of 47. 20%) ,
and CaO concentration can be kept 2.6 g/I. below. The neutralization filtrate is reused for roasting ore
leaching process, leaching rate of rare earth is 93.76% under the conditions of leaching temperature of
20—30 C and L/S=8. The main components of reaction neutralization residue are CaSO, * 2H, O and
Mg(OH),, which can be reused to prepare calcium sulfate whiskers.

Key words: lime neutralization; magnesium oxide saponification wastewater; cyclic utilization
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Fig. 1 Process flow for recycling of magnesium
oxide saponification wastewater of rare

earth sulfate
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Table 1 Effects of reaction time and lime dosage on concentration of SO}~ ,MgO,and CaO
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80 5. 27 12.17 2.53 87.5 6.51 13.39 2.23
90 4.33 11. 98 3.92 100 4.37 11. 69 2.77
100 1.58 9.13 5. 65 125 0. 90 4.49 11. 36
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Fig. 3 Solubility curves of calcium sulfate and

magnesium hydroxide
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Table 3 Chemical element composition of rare

earth sulfate aqueous solution
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mFETESE /% Fe; O3 <0.02 0.68
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Fig. 4 Phase analysis results of neutralization slag
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