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Fig. 1 Time curves of solid-liquid equilibrium
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Solid-liquid equilibrium of magnesium sulfate in
quaternary system MgSO,-ZnSO,-H,SO,-H,0

PENG Xiao-hua, WEI Chang, LI Xing-bin, DENG Zhi-gan, LI Min-ting, LI Yong-yong

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

Abstract: In order to investigate phase equilibrium behavior of the quaternary MgSO,-ZnSO,-H,SO,-H,O system
and provide the data of physical and chemical properties to zinc hydrometallurgy, the solid-liquid equilibrium of
magnesium sulfate in the MgSO,-ZnSO,-H,SO,-H,0 system was studied in the temperature range from —15 C to
100 C by isothermal equilibrium. The solubility of magnesium sulfate was measured and the corresponding
solubility curves were pictured. The results reveal that MgSO,-nH,0 (n=1, 6, 7) crystals exist in a wide
temperature range, and the crystal transition of the equilibrium solid phase has a significant effect on the solubility
of magnesium sulfate. In addition, the dissolution of magnesium sulfate is suppressed by increasing the H,SO,
concentration, but the freezing point of the solution can be lowered. The XRD patterns show that the crystalline
compositions at —10 ‘C are MgSO,-7H,0 and ZnSO,-7H,0, those at 40 ‘C and 65 C are MgSO,-6H,0 and
ZnS0,-6H,0, and those at 90 ‘C are MgSO,-H,O and ZnSO,-H,0.

Key words: zinc hydrometallurgy; magnesium sulfate; quaternary system; solid-liquid equilibrium; solubility
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