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

mixture (middle), and isoxazolone:HM-PAO 1:1 mixture (top).
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Figure S2. Extractability of La(lll), Eu(Ill) and Lu(lll) ions ([Ln3*]=0.01 mM) by 1 mM pre-HM-PAOQ in
[C1Caim*][TR2N"] medium.
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Figure S3. LogD vs. pH for Ln®* extraction by [HPBI] =1 mM alone and the corresponding mixtures [S1] =
[S2] =1 mM in [C1Caim*][TR2N"] medium: L —HPBI, S1 — pre-HM-PAO, S2 — HM-PAO.
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Figure S4. Investigation of pHin ~2.50 (in all cases) vs. pHeqwithout 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]=1x102 M; 6- SI and S2 at [L]=5 X103 moldm? ; 7-S1 and S2 at [L]=2 X 10-2 mol/dm?.
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Figure S5.LogDr s vs. log[HTTA] for Eud* ([EW*]in= 2.5X10* mol/dm?® ) synergistic solvent extraction with
[S2]=3 10" moldm® (Vo/Vag=2 ml: 2 ml, 0.1 moldm® NaCl).



Table S1. Competitive solvent extraction of rare earths and two 5f-ions with the chelating ligand
[HTTA]=3%x102 moldm® or [S1/S2]= 81023 mol/dm® alone as well as in combinations applying CHCk
(llac color) or [C1Ceim*][T2N7] (in red) at pH<0.10 of the aqueous phase (Vag:Vo=2 ml : 2 ml; 0.5 ml 0.1
moldm® MES). The reported extractability values (%) represent the average of three measurements with
deviation less than 5%.

o s1 2 HTTA |HTTA#S1[HTTA+S2| s1 s2 HTTA |HTTA+S1| HTTA+S2

Mﬂ‘

mgh
21.2120.34 | 21.2610,20 | 21.7540.18 | 21.31£0.34 | 21,82+0,22 | 22.17+0.22 | 22.43:0.10

Ce 20.22:0.22 | 20.56:0.44 | 22.2120.26 | 20,09:0.19

Dy 18.93:0.32 | 19.4420.34 | 20.93:0.42 | 19.47:0.21 16.8910,22 | 16.4740.24 | 20.05:0.12 | 19,52:0.26 | 19.84+0.24 | 20.5440,38 | 20.7820.34

Er 15.7620.16 | 15.3420.12 | 15.22:0.98 | 14.93:0.40 | 14.8210,24 | 15.05¢0,32 | 14.7810.19 | 14.6910.11 | 14.52+0.42 | 14.25+0.52 | 14.47:0.26
11.9020.12 | 11.9420.05 | 11,93:0.10 | 12.01:0.10 | 12.00£0.09 | 11.9810.08 | 11.98+0,08

Eu 11.9440.09 | 11.86£0.05 | 11.75£0.05 | 11.8940.05

Gd 23.16+0.42 | 24.15+0.62 | 26.92+0.40 | 25.73+:0.60 26.6140.42 | 26.36:0.62 | 27.4240.30 | 27.04£0.60 | 27.77+0.30 | 28.8140.42 | 29.34:0.30

Ho 21474062 | 22.67+060 | 22664050 | 23.69:050 24450040 | 24150044 | 25.11£0.40 | 24.56£0.40 | 25.19+0.34 | 26.13:0.46 | 26.60:0.14

La 19.23+0.31 | 19.52+0.44 | 20.88+0.0¢ | 19.92:0.28 20.2240.40 | 19.7340.26 | 20.1740.14 | 19.72£0.26 | 19.90£0.26 | 20.41+0.34 | 20.62:0.14

Lu 19114024 | 1951430 | 20954018 | 19.69:0.30 20.0740.24 | 19.6500.22 | 20.0320.12 | 19.554019 | 19.79£0.18 | 20.35+0.20 | 20.52:0.09

Nd 19.7120.26 | 20.32:0 40 | 21.82+0.26 | 20.70:0.22 21.3240.30 | 20.92¢0.34 | 21.5040.18 | 21.04£0.27 | 21.31£0.20 | 21.93+0.09 | 22.20:0.14

Pr 16,1720.22 | 16.2420.48 | 16,9020.32 [ 15.47+0.41 | 15.53+0.30 | 14.9500.10 | 14.9940.10 | 14.53£0.28 | 14.27+0.19 | 14.40:0.08 | 14.34:0.20
22.5340.18 | 22.3710.24 | 22.8240.10 | 22.53£0.14 | 22.87+0.18 | 23.34+0.24 | 23.57+0.20

Sc 20.2120.50 | 21.2620.43 | 25.5520.14 | 21.96:0.24

sm 18.89:0.20 | 19.38:0.20 | 20.60:0.10 | 19.42:0.21 19.78+0.20 | 19.38£018 | 19.87+0.11 | 19.40+0.31 | 19.554£0.26 | 20.06£0.08 | 20.23+0.08

T 52782063 | 24.32-0.52 | 27.08:052 | 25 842048 26.7110.60 | 26.62+0.48 | 27.7210.44 | 27.63:0.42 | 27.98£0.41 | 26.17+0.48 | 29.92:0.40

2 pY
Th 20.49:0.44 | 21.48:0.24 | 21.46:.24 | 22.14:0.28 22.81:0.32 | 22.52+0.20 | 23.20:0.11 | 22.77:0.12 | 23.22+0.22 | 23.99+0.10 | 24.3520.10

Tm 20.12:0.20 | 20.76:0.41 | 20.7620.45 | 21 25+0.28 21.79:0.36 | 21.46:0.24 | 22.110.20 | 21.58:0.28 | 21.99+0.36 | 22.762040 | 23.10z0.40

U 20.42+0.26 | 21.24:0.40 | 21.24+0.40 | 20.05+0.26 | 22.69:0.26 | 22.384£0.20 | 22.99:0.16 | 22.60:0.50 | 22.96:0.24 | 23.76:0.09 | 24.1120.11
Y 23.24:0.88 | 24.7820.52 | 24.76:0.52 | 26.78:0.44 | 27.79:0.46 | 28.04:0.60 | 28.9020.19 | 29.09:0.42 | 29.80:0.20 | 30.63:0.42 | 21.1920.34
23412042 | 23.25¢0,46 | 24.0610.24 | 23,69:0.34 | 24.1810,10 | 25.0440,12 | 25.40:0.24

Yb 20.10£0.68 | 21.2820.76 | 21.2820.76 | 22.62+0.43




