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Salting-out Law of the Brine from the Laguocuo Salt Lake through
Isothermal Evaporation at 15 'C

WU lJingli, WANG Xuekui, DONG Jinggang, SHA Zuoliang
(College of Marine Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Laguocuo Salt Lake brine in Tibet was used in the research to study its enrichment behavior and the crystalliza-
tion process through isothermal evaporation at 15 “C, which can provide basic data for the utilization of the brine. The ex-
periment showed that sodium sulfate began to precipitate when the evaporation rate reached 52%,and a large quantity of
precipitation took place during the whole evaporation process; potassium began to precipitate when the evaporation rate
reached 87%; the maximum mass concentration of Li" in the mother liquor was 2.30 g/L when the evaporation rate was 82%;
Li, CO; precipitated when it reached the dissolution equilibrium in the brine; boron began to precipitate when the evaporation
rate reached 67% and the maximum mass concentration of B,O; in the mother liquor was 15.92 g/L.
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Tab.1 Main chemical composition of the Laguocuo brine

% J i o 0% %y J i o AU%
Ca* 0.003 1 Li 0.027
cr 1.35 B,O; 0.25
So; 1.90 co; 0.20
K* 0.24 Na' 1.60
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Tab.2 Main chemical composition of the artificially syn-
thesized brine

%y Fui s 5% % i o 0%
Ca** 0.002 3 Li* 0.027
cr 1.42 B,O; 0.24
SO 1.92 cor 0.34
K* 0.25 Na" 1.84
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Tab.3 Physicochemical properties of the liquid phase of the evaporation process of brine

WA 5 FERAI% P/ (gem™) pH FhZ/ (mPas)
Lo 0 1.0492 9.68 1.253
L, 50.94 1.106 2 9.69 1.457
L, 61.68 1.1257 9.72 1.547
L 66.14 1.141 6 9.78 1.575
Ly 67.42 1.136 6 9.78 1.605
Ls 71.39 1.1679 9.80 1.642
L 76.92 1.1803 9.80 1.865
L, 78.97 1.201 8 9.81 1.991
Ls 81.89 12501 9.83 2.399
Lo 86.14 1.286 3 9.87 3.143
Lo 86.92 12924 9.89 3.008
Li 89.85 13129 10.16 3.495
L 92.05 1.3359 10.23 3.689
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Tab.4 Chemical composition of the liquid phase of the Laguocuo brine at 15 'C
WA i 53 H0%
G Cr Ca?" SO K B,0; (elo}g Li* Na*
Lo 1.42 0.002 3 1.92 0.25 0.24 0.34 0.03 1.84
L, 2.84 0.003 4 4.03 0.53 0.52 0.57 0.06 3.69
L, 3.87 0.003 5 4.17 0.69 0.67 0.69 0.08 4.38
Ls 434 0.003 6 4.41 0.77 0.75 0.76 0.08 4.78
L4 4.75 0.007 2 3.90 0.81 0.76 0.81 0.09 4.78
Ls 5.55 0.003 6 3.81 1.02 0.79 0.95 0.11 5.19
L 7.72 0.003 5 3.55 1.40 0.80 1.31 0.15 6.38
L, 8.48 0.006 8 4.12 1.49 0.80 1.46 0.17 7.15
Ls 10.82 0.006 6 3.51 1.94 0.84 1.75 0.21 8.18
Lo 12.53 0.008 9 4.11 2.57 0.85 2.07 0.16 9.62
Lo 12.57 0.009 5 3.04 2.71 0.91 1.83 0.16 8.90
Li 12.25 0.007 0 4.24 3.06 1.16 2.56 0.15 9.64
L 11.65 0.006 1 4.47 2.40 1.23 2.86 0.10 10.13
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Relationship between mass fraction of Na*, K*, CI
and SO} in the mother liquor and the rate of
evaporation
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Fig. 2 The relationship between mass fraction of Li' ,
COY in the mother liquor and the rate of evapo-

ration
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Fig. 3 Relationship between lithium concentration in the
mother liquor and the rate of evaporation
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Fig. 4 Relationship between mass fraction of B.O;in the
mother liquor and the rate of evaporation
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Fig. 5 Relationship between B.O:; concentration in the
mother liquor and the rate of evaporation
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Fig. 6 Phase diagram and crystallization path of the qui-
nary system of Na*, K'/CI", SO} -H,0 at 0 C
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Fig. 7 Phase diagram and cry stallization path of the qui-

nary system Na*, K*//CI", SO} -H,0 at 25 C
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