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Extraction Separation of Lithium Isotopes by Using XAD-7
Resins Impregnated With Ionic Liquid and Benzo-15-Crown-5
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Abstract: Imidazolium-type ionic liquid ([ Cgmim ][ BF, |, [ Cimim |[ PFs ] and [ Cymim ]
[(SO,CF;),N]) and benzo-15-crown-5 were immobilized on XAD-7 resin to obtain the im-
pregnated resin for lithium isotopes separation. IR and SEM characterizations of the impreg-
nated resins indicate that ionic liquids and benzo-15-crown-5 are immobilized in the resins
successfully and the thermal analysis indicates that the materials are thermally stable. The
optimum E was obtained in the initial solution at pH=5. 55. The larger extraction percenta-
ges and separation factors values were obtained from LiSCN solution and CF;COOLi solu-
tion, respectively. The maximum single-stage isotopes separation factor of °Li/"Li is up to
1. 04540. 002. The equilibrium time of extraction is attained in 2. 5-3 h. The thermodynamic

parameters of the system were presented and revealed that the extraction reaction was a
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spontaneous process and the temperature had slight influence on the extraction separation of

lithium isotopes. The mechanism of extraction system show that °Li enriches in the solid

phase and "Li concentrates in the aqueous phase. The impregnated resins can be regenerated

and reused for lithium isotopes separation.

Key words: lithium isotopes separation; extraction; ionic liquid; impregnated resin; benzo-

15-crown-5
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Fig. 1 Structures of benzo-15-crown-5 and ionic liquids
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Fig.2 IR spectrums of impregnated resin
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Fig. 4 TGA curves of impregnated resin
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Fig.5 Effect of aqueous phase initial pH on extraction
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Table 1  Anions of lithium salt effect on the extraction system
G E/% Kq/(mL + g a
(Anions) HF15R TF15R  DFI15R  HFI15R  TFI15R  DF15R HF15R TF15R DF15R

CF;COOLi 10. 69 4.3 8. 59 1.197 0. 449 0. 940 1. 045+0. 002 1. 045+0. 003 1. 045+0. 002
LiSCN 13. 24 15. 24 15. 43 1. 526 1. 80 1. 824 1. 039-0. 002 1.0370. 002 1. 038+0. 002
Lil 12. 36 5.21 11. 26 1. 410 0. 549 1. 269 1. 036+0. 002 1.033+0. 002 1. 036+0. 002
LiBr 4.53 2.01 3.21 0. 475 0. 205 0.332 1.017+0. 002 1.018+0. 003 1.016+0. 002
LiCl 5.01 2.87 7.37 0.527 0. 295 0.796 1. 008+0. 003 1. 008+0. 002 1.01040. 002
Li, SO, 7.14 4.69 4.63 0.768 0.492 0. 485 1. 009+ 0.003 1.010£0. 004 1.01140.003
CH; COOLi 11. 44 6. 31 9.75 1. 292 0.673 1. 08 1.010=£0. 001 1.010£0. 002 1.0114£0. 002
LiNO; 11. 88 6.58 10. 61 1. 348 0. 704 1. 187 1.012-£0. 002 1.012-0. 002 1.01340. 002
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Fig. 6 Effect of equilibrium time on extraction
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Fig. 7 Effect of temperature on extraction
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Table 2 Thermodynamic parameters

of impreganated resin extraction

g AS/
AG/ AH/
(Impreganated (Je K 1e
(kJ +mol™ ") (k] *mol™ 1)

resin) mol 1)
HF15R —0.970 —3.676 —9.077
TF15R —1.455 —3.548 —7.020
DF15R —1.489 —3.477 —6.671
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Fig. 8 Langmuir adsorption isotherms

of impregnated resins
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Fig. 9 Mechanism of impregnated resin for lithium isotope extraction
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