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Fig. 1 Solubility-temperature diagram of MgSO,-H,O
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Fig. 2  Solubility curves of MgSO, and ZnSO, at
temperature of 0—250 ‘C
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Fig. 3 Influence of reaction temperature on concentration

of residual Mg”" in solution
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Fig. 4 XRD patterns of precipitate at different reaction
temperatures: (a) Stack pattern; (b) 3D stack patterns
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Fig. 5 SEM images of precipitates produced at 200 C
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Table 1 Element mass fraction of SEM-EDS points-scan

Point Mass fraction/%

No. 0) Mg S Zn
1 55.93 6.85 17.94 19.28
2 50.69 6.87 19.29 23.15
3 54.98 6.12 18.36 20.54
4 48.51 8.10 19.45 23.94
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Fig. 6 SEM images of precipitates produced at different
temperature: (a) 180 C; (b) 190 ‘C; (c) 200 'C
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Fig. 12 XRD patterns of precipitate at different Zn>"
concentrations: (a) 0 g/L Zn*"; (b) 120 g/L Zn**
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Hydrothermal crystallization of magnesium in
zinc hydrometallurgical process

XIONG Jia-cheng, LI Cun-xiong, ZHANG Li-bo, LI Shi-wei, XIA Li, WU Yuan-gui, JI Wen-bin, LIN Xiao-tan

(Faculty of Metallurgical and Energy Engineering,
Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The hydrothermal crystallization of magnesium sulfate was studied by using the chemical principle of
easy crystallization precipitation of metal sulfate in high temperature. The effect of initial concentration of Zn®',
reaction temperature, reaction time, initial concentration of SOi‘ and initial concentration of sulfuric acid on
hydrothermal crystallization process of de-magnesia was studied. The results show that, under the conditions of
initial Zn*" and Mg*" concentrations of 120 g/L and 25 g/L, reaction temperature of 200 ‘C, reaction time of 3h,
and initial SO;” concentration of 145 g/L, magnesium is crystallized out in the form of MgSO46H,0, with
release rate of 94.42%. Increasing the reaction temperature and the initial concentration of SO;” and Mg”", and
prolonging the crystallization time are beneficial to improving the crystallization rate of magnesium. Under the
influence of the same ion effect, when the concentration of Zn*" increases from 0 to 120 g/L, the crystallization
temperature of Mg”" can be effectively reduced and the crystallization rate of Mg”" increases by more than 40%.
The similar microstructures of ZnSO,xH,O and MgSO,xH,O prevent the transformation of MgSO,-6H,0 into
MgSO,-H,0 under hydrothermal conditions. Under the influence of the initial sulfuric acid concentration and the
concentration changes of SO}  and H' caused by the equilibrium of HSO, ionization in the solution, the
crystallization rate of Mg”" first increases and then decreases with the increase of the initial sulfuric acid
concentration. The hydrothermal crystallization method of magnesium removal can realize the clean and efficient
removal of Mg™* from zinc sulphate solution containing magnesium.

Key words: zinc hydrometallurgy; hydrothermal process; magnesium removal; crystallization; crystallization
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