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Figure S1. Isoxazolone signals in 1H NMR spectra of isoxazolone (bottom), isoxazolone:pre-HMPAO 1:1 

mixture (middle), and isoxazolone:HM-PAO 1:1 mixture (top). 

7.07.17.27.37.4 ppm

7.
10

7

7.
11

9

7.
13

0

7.
14

4

7.
15

5

7.
16

8

7.
18

1

7.
21

0

7.
21

2

7.
28

9

7.
29

0

7.
30

2

7.
30

3

7.
31

8

7.
33

1

7.
40

0

7.
41

2

7.
42

3

6.
08

2.
99

1.
00

6.
98

1

6.
99

4

7.
00

6

7.
01

3

7.
02

5

7.
03

7

7.
08

2

7.
09

5

7.
10

7

7.
12

6

7.
13

9

7.
15

1

7.
29

6

7.
30

7

4.
01

1.
05

3.
06

2.
00

7.
00

4

7.
01

7

7.
03

0

7.
04

4

7.
09

0

7.
10

2

7.
11

4

7.
14

1

7.
15

3

7.
16

6

7.
30

6

7.
31

7

4.
02

1.
00

2.
92

1.
99

mailto:ma@uctm.edu


2 
 

 

 

Figure S2. Extractability of La(III), Eu(III) and Lu(III) ions ([Ln3+]=0.01 mM) by 1 mM pre-HM-PAO in 

[C1C4im+][Tf2N−] medium. 

 

Figure S3. LogD vs. pH for Ln3+ extraction by [HPBI] = 1 mM alone and the corresponding mixtures [S1] = 

[S2] = 1 mM in [C1C4im+][Tf2N−] medium: L –HPBI, S1 – pre-HM-PAO, S2 – HM-PAO.  



3 
 

 

Figure S4. Investigation of pHin ~2.50 (in all cases) vs. pHeq without metal in the system:  

1−pHin; 2−HTTA+S1 and HTTA+S2; 3−HPBI+S1 and HPBI+S2; 4−HP+S1 and HP+S2; 5−S1 and S2 at 

[L]=110-2 M; 6− S1 and S2 at [L]=510-3 mol/dm3 ; 7−S1 and S2 at [L]=210-2 mol/dm3.  

 

 

Figure S5. LogDT,S vs. log[HTTA] for Eu3+ ([Eu3+]in= 2.510-4 mol/dm3 ) synergistic solvent extraction with 

[S2]=310-3 mol/dm3 (Vo/Vaq=2 ml: 2 ml, 0.1 mol/dm3 NaCl).  
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Table S1. Competitive solvent extraction of rare earths and two 5f-ions with the chelating ligand 

[HTTA]=310-2 mol/dm3 or [S1/S2]= 810-3 mol/dm3 alone as well as in combinations applying CHCl3  

(lilac color) or [C1C6im+][Tf2N−] (in red) at pH<0.10 of the aqueous phase (Vaq:Vo=2 ml : 2 ml; 0.5 ml 0.1 

mol/dm3 MES).  The reported extractability values (%) represent the average of three measurements with 

deviation less than 5%. 

 


