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2 - 47 [E AR
pl(g-em™) w(LiCl) w(CaCl,) w(LiCl) w(CaCly)
1A 17354 0.00 5835 - - Sin
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3 1.696 3 14.28 45.84 8.35 58.67 Sin
4 1.709 5 17.74 42.77 12.56 53.97 Sin
5 1.6870 21.32 38.88 12.99 52.18 Sin
6 1.6954 23.40 38.29 15.42 51.12 Sin
7 1.6767 2627 34.23 16.96 48.82 Sin
8,E 1.6453 31.32 32.46 42.78 26.62 Sin + LiCl-H,0
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12 1.6200 4139 18.46 48.27 14.67 LiCI'H,0
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14 1.5660 49.17 5.71 53.77 433 LiCI'H,0
15,B 15103 52.45 0.00 - - LiCI'H,0
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Fig. 1  Solid-liquid phase diagram of the ternary system LiCl +
CaCl, + H,0 at 348.2 K
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Phase Equilibria of Aqueous Ternary System LiCl + CaCl, + H,O at 348.2 K
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Abstract: To effectively separate and extract lithium from deep brine, the phase equilibria of the ternary system LiCl +
CaCl, + H,0O was determined by isothermal dissolution method at 348.2 K. The composition and density of the equilibrium
liquid phase were determined. The equilibrium solid phase composition was determined by Schreinemakers wet residue
method and X—ray diffraction method. It is found that at 348.2 K, the ternary system belongs to simple type system without
the formation of double salts, and the phase diagram is composed of one invariant point, two univariate curves and two
crystallization phase regions (CaCl,-2H,0, LiCI-H,0), which belongs to the hydrate type I phase diagram. By comparing
the phase diagram of the ternary system at 273.2 K, 283.2 K, 298.2 K, 323.2 K and 348.2 K, it can be found that:
CaCl,-6H,0, CaCl,-4H,0, LiCl-CaCl,-5H,0 and LiCl-2H,O exist in the system at 273.2 K and 283.2 K, and the
crystallization phase region of the double salt LiCl-CaCl,-5H,0O increases with the temperature increasing, while the
crystallization phase regions of the single salts CaCl,-6H,0, CaCl,-4H,0 and LiCl-2H,0 all decrease. When the
temperature changes from 283.2 K to 298.2 K, the crystallization phase regions of LiCl-CaCl,-5H,0 and CaCl,-4H,0
increase and the crystallization phase region of CaCl,-6H,0 decreases, meanwhile the crystalline phase of lithium chloride
changes from LiCl-2H,O to LiCl-H,0. When the temperature changes from 298.2 K to 323.2 K, the crystalline form of
calcium chloride changes from CaCl,-6H,0 and CaCl,-4H,0 to CaCl,-2H,0, and the double salt LiCl-CaCl,-5H,O
disappears. When the temperature changes from 323.2 K to 348.2 K, the crystallization phase region of CaCl,-2H,0O
increases and that of LiCl-H,O decreases. The results show that the interaction between lithium and calcium ions is simple
and there is only single salt crystal at higher temperature, which is conducive to the separation and extraction of lithium
from the chloride type brine coexistence with lithium and calcium.

Keywords: phase equilibria; solubility; lithium chloride; hydrates
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