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Liquid-Liquid Extraction of Lithium
by Benzo-15-Crown-5/Ionic Liquid System

SHU Yu-zhen, WU Ji-zong, DENG Wei-qin, QIAN Hong-juan
China Institute of Atomic Energy, P. O. Box 275(88), Beijing 102413, China

Abstract: By using high isotope effect extracting agent benzo-15-crown-5(B15C5) and green
and stable solvent—ionic liquid 1-butyl-3-methylimidazolium bis ( trifluoromethylsulfonyl)
imide([C,MImINTY,), liquid-liquid extraction system B15C5-[ C,MIm | NT{,/LiA (anions
were bis(trifluoromethylsulfonyl) imide(NTf, ), trifluoromethanesulfonate(OTf ) and Cl™ )-H,O
was established to separate lithium isotopes efficiently. Equilibrium time, effect of concen-
tration of B15C5 and lithium salts, temperature and pH on distribution coefficient(D) were
examined. The results indicate: the extraction equilibrium are short, +<C 30 s; increasing the
concentration of B15C5 and reducing the concentration of lithium salts are conducive to
improve the distribution coefficient (D). Under the same conditions, the order of the D is
LiNT{, >LiOT{>LiCl, much higher than other extraction system; temperature and pH have
no significant effect on the distribution coefficient. In addition, single crystal structure
analysis of the complexes shows that all lithium salts are formed the same 1 : 1 complex as

[Li, (B15C5), (OH),(H,O) J(NTf,), with B15C5, indicating that Li" is most likely
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extracted into organic phase by cation exchange process in ionic liquid system. The extrac-

tion system is efficient, green and has large capacity of lithium, it may have a high applica-

tion value in industrial production.

Key words: benzo-15-crown-5; ionic liquid; lithium extraction
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Table 1 Extraction equilibrium
St/ D
SR /s
- s LiNTL LiOT{ LiCl
10 1.68 0. 60 0. 30
30 2.11 0. 66 0.37
60 2. 14 0. 66 0.37
180 2.18 0. 67 0.37
300 2.14 0. 67 0.37
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Table 2 Effect of B15C5 concentration

on distribution coefficient

B15C5 ¥ &/ D

(mol « L™1) LiNTI, LiOT{ LiCl
0.1 0.22 0. 058 0.03
0.5 0. 37 0.23 0.11
1.0 0.72 0. 46 0. 24
1.5 1. 20 0. 65
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Table 3 Effect of lithium concentration
on distribution coefficient

HREh e B/ D

(mol « L™ 1) LiNTf, LiOT( LiCl
0.5 6.8 1.1 0.62
1.0 2.3 0. 66 0. 35
2.0 0.76 0. 46 0.22
3.0 0.52 0. 37 0.13
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Table 4 Effect of temperature on distribution coefficient

D
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i/ LiNTI, LiOT( LiCl
10 1.9 0.72 0. 39
20 2.0 0.68 0. 39
30 1.9 0.71 0.38
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Fig. 2 Viscosity curves of various concentration

of B15C5/[ C,MIm |NTf, solution at different temperatures
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Table 5 Effect of pH on distribution coefficient
pH D pH D
1 0. 37 5 0. 36
2 0. 36 6 0. 36
3 0. 36 7 0. 36
4 0. 36

"1 1M .1 mol/L B15C5/[CyMIm]NTY, & F i & .
1 mol/LAEEh 5 W
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