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Progress in isolating lithium resources from China salt lake brine

JIANG Chenxiao, CHEN Binglun, ZHANG Dongyu, GE Liang, WANG Yaoming, XU Tongwen
(School of Chemistry and Materials Science , University of Science and Technology of China, Hefei 230026, Anhui, China)

Abstract: Lithium and its compounds are important strategic resources for the national economy and national
defense construction. It has important applications in the fields of energy storage batteries, fine chemicals, and
atomic energy thermonuclear fusion. China is a major consumer and producer of lithium resources, but our lithium
consumption is more than 70% dependent on foreign sources. At the same time, lithium resources in China are
mainly stored in salt lake brines in the western region. The problems of low lithium concentration and high
magnesium—to-lithium ratio have increased the difficulties of lithium extraction. In view of the existing problems of
lithium extraction from salt lakes in China, this article systematically summarizes the traditional methods for
extracting lithium resources from salt lakes, and focuses on the important progress of new membrane separation
materials and membrane separation processes in the efficient extraction of lithium from salt lake brines, especially

the latest achievements made by Chinese researchers.
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Fig.1  Global identified lithium resources distribution and lithium resources application distribution
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Table 1 Composition and reserves of the world’s major salt lakes'®’
% o AR : S—
Li* B Na® K Mg Ca® Cl S0? Mg>/Li*

B EE A e 0.05 0.02 10.8 0.7 0.4 0.12 16.7 0.7 8.4 1020
R P72 0.15 0.064 7.6 1.8 0.96 0.03 16.0 1.78 6.4 630
. I T 4E 0.062 0.035 9.79 0.62 0.085 0.053 15.8 0.853 1.37 80
LiNe) 0.033 0.027 9.63  0.624  0.284 0.041 15.25 1.014 8.61 110

£ R 0.023 0.008 6.20 0.53 0.033 0.02 10.61 0.71 1.43 30
KR 0.04 0.06 8.00 0.65 1.00 0.016 14.00 2.00 2.50 50

L1 BEiE 0.001 N 3.0 0.6 3.33 0.3 16.0 0.05 2000 200
FLATIR 0.12 0.20 14.17 3.96 0.001 N 19.63 4.35 0.008 150

[Ei=REPEYN 0.02 N 8256  0.689 1284  0.0162 14974  2.882 61 44.1

—HLPp 0.021 0.031 2.58 0.91 1.28 0.016 14.97 2.88 60.95 43.8

i p e 0.016 0.062 6.92 0.71 2.14 N 14.64 4.05 133.75 3.98
KAEHIIR 0.06 N 6.86 1.38 222 N 14.23 N 37 9.1

#IRTF 0.0031 0.0087 2.37 1.25 4.89 0.051 18.8 0.44 1577.4 163
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Fig.2 Schematic diagram of the process of extracting lithium carbonate from the brine of the Zabuye salt lake
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Fig.3  The lithium—inn process of brine in the Acatama Salt Lake, a Chilean chemical mining company
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Table 2 Typical ion sieves and their adsorption capacity"

Materials Li" uptake

Precursor lTon sieve capacity/(mmol-g™')
Li; ;;Mn, ,0, H, ;;Mn, 0, 6.36
Li; (Mn, (O, H, Mn, O, 7.5
Li,Mn,0,, A=MnO, 6.76
Li, 5,Mn, ;,0, H, Lo ;Mn, 0, 4.9
Li, ;Mn, O, H, ,LijoMn, O, 5.9
Li,TiO, H,TiO, 8.3
Li,Ti,0,, H,Ti,0,, 8.2
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Table 3 Basic characteristics and development and utilization of main salt lakes in China
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