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Fig. 3 The effect of the cooling rate on the lithium content of the solid salt during the cooling and crystallization process
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Fig. 4 The influence of stirring on the lithium content of the solid salt during the cooling and crystallization process
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Fig. 5 Magnesium chloride crystal growth is affected by stirring
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LiCl aqueous solution: a density functional theory, polarised

Study on Separation of Magnesium and Lithium from Salt Lake Brine
Based on Dynamic Cooling Crystallization Process

ZHANG Cheng-zhuo' ,CHENG Huai-gang'** ,LI Lin-lin' ,XUE Fang-bin', LI En-ze'
(1. Institute of Resources and Environmental Engineering ,Shanxi University , Taiyuan ,030006 , China ;
2. College of Chemical Engineering ,Qinghai University , Xining ,810016 , China)

Abstract ; Qinghai salt lake brine with rich lithium resources,and high magnesium-lithium ratio has the prob-
lem of difficult separation of magnesium-lithium from the brine. Based on the principle of the difference in crys-
tallization behavior of different salt components during the non-equilibrium dynamic cooling process, this paper
carried out a study on the forced separation of brine with a high magnesium-lithium ratio, and investigated the
effect of brine magnesium-lithium ratio, cooling rate , fluid state and brine temperature on the separation of mag-
nesium-lithium. The effect and the metastability characteristics of magnesium-lithium separation during the
crystallization process were analyzed. The results show that by non-equilibrium dynamic cooling and crystalliza-
tion to precipitate MgCl, + 6H,0,brine demagnesium and magnesium-lithium separation can be realized. When
the cooling rate is —1.25 “C/min,the brine temperature is in the range from 70 °C to 50 °C ,the magnesium-
to-lithium ratio is 10: 1 to 80: 1, the maximum separation factor of magnesium and lithium can reach 1. 876,
and the maximum purity of crystallized MgCl, - 6H, O is 99.42% . Compared with the classic salt field
process , the non-equilibrium dynamic cooling crystallization process can reduce the lithium loss rate from
38.39% of the simulated salt field process to 7. 56% at most. This process provides a new idea for the separa-
tion of magnesium and lithium from salt lake brine,and also lays a foundation for the subsequent preparation of
high-purity lithium salts.
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