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Co-extraction of Lithium from Salt Lake and Its Thermodynamic Properties
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Abstract: In order to comprehensively utilize the lithium resource from Salt Lake, a method using the TBP-BA-
FeCl;-260* brimstone kerosene system to extract lithium was proposed. In view of this synergetic extraction
system, several effects including pH, Fe-to-Li ratio and temperature on the extraction process were investigated.
According to the extraction rates of lithium ion and other major ions existing in the brine, optimum condition was
obtained as pH 2, Fe/Li molar ratio 3.0 and temperature 20 °C. It was found that under this condition, the single-
stage extraction yield of lithium could reach 90%. Additionally, thermodynamic properties like enthalpy, Gibbs
free energy and entropy of the extraction process were also calculated in this study. The results indicated that the

extraction reaction is exothermic and it is an entropy reduction process.
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Table 1 Concentrations of main ions in synthetic brine

Ton Li* Mg* K* Na* Cl SO>
Concentration / (mg-L™) 200.32 107 002 1 686 133 318 769 1 612.80
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Table 2 Concentrations of main ions in bittern

Ton Lit Mg™ K* Na* Cl SO>
Concentration / (mg-L™) 370.2 115 430 655 1750 331 460 11 8294
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Fig.2 Extraction efficiency of different ions with respect
to various value of pH (T=25 °C, Initial

concentrations in aqueous phase (g-L™): Li 0.2;

Mg 107; K 1.685; Na 0.133; Cl 318.768)
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Table 3 Properties of diluents

Diluent Dy; p/ (g-cm™) Flash Point Solubility Else
1204# solvent naphtha 4.77 0.85~0.90 35~38 Insoluble Flammable
200# solvent naphtha 4.66 0.89 30 Lower Flammable
260# brimstone kerosene 5.26 0.82 65 Low Low Toxicity
DRB-7 4.28 0.80 71 Low Low Toxicity
Aviation kerosene 4.54 0.78~0.83 65~85 Low Flammable
Ordinary kerosene 4.28 0.80 70 Lower Flammable
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Fig.3  Extraction efficiency of different ions with respect
to various values of Fe/Li (T=25 °C, Initial
concentrations in aqueous phase (g-L™): Li 0.2;
Mg 107; K 1.685; Na 0.133; Cl 318.768)
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Fig.4 Extraction efficiency of Li with respect to various
temperatures (Initial concentrations in aqueous
phase (g-L™): Li 0.37; Mg 115.43; K 0.655;
Na 1.75; C1 331.5)
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Table 4 Thermodynamic functions of Li extraction in TBP-BA-FeCl;-260"
T1K e AG / (k) -mol™) AH / (kJ -mol™) AS / (J-mol™-K)
293 2.770 -15.54 -6.430
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303 2.664 -15.46 -17.43 -6.482
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