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Solvent Extraction

Table S1. Separation Factors for Dy/Nd and Dy/Tb for 1-dodecanol

Table S2. Ratio of 1-dodecanol molecules per extracted H2O Molecules
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vol% SF 1-dodecanol
Dy/Nd 58.50 Dy/Tb 2.38
Dy/Nd 57.55 Dy/Tb 2.02
Dy/Nd -30 Dy/Tb -

vol% 1-dodecanol
5 18.58
30 -



Relation between TODGA, HNO3, and H2O

A B

C D

Figure S1. The ratio of co-extracted H2O molecules per H+ cation, for all systems studied (A) 1-
hexanol, (B) 1-octanol, (C) 1-decanol, and (D) 1-dodecanol.
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Figure S2. Organic phase H2O concentration across the Ln period for systems containing (A) 0 
vol%, 5 vol%, or 30 vol% 1-hexanol, (B) 0 vol%, 5 vol%, 10 vol%, 15 vol%, or 30 vol% 1-
octanol, (C) 0 vol%, 5 vol%, or 30 vol% 1-decanol and (D) 0 vol% or 5 vol% 1-dodecanol. For 
each system tested, 0 vol% (blue, squares), 5 vol% (green triangles), 10 vol% (magenta circles), 
15 vol% (red diamonds), and 30 vol% (black left-triangles). Error bars represent propagated 
uncertainty from preparing samples, instrument analysis, and sample standard deviation.
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C D

Figure S3. Organic phase H+ concentration across the Ln period for systems containing (A) 0 
vol%, 5 vol%, or 30 vol% 1-hexanol, (B) 0 vol%, 5 vol%, 10 vol%, 15 vol%, or 30 vol% 1-
octanol, (C) 0 vol%, 5 vol%, or 30 vol% 1-decanol and (D) 0 vol% or 5 vol% 1-dodecanol. For 
each system tested, 0 vol% (blue, squares), 5 vol% (green triangles), 10 vol% (magenta circles), 
15 vol% (red diamonds), and 30 vol% (black left-triangles). Error bars represent propagated 
uncertainty from preparing samples, instrument analysis, and sample standard deviation.
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FT-IR Spectra

Full Spectra

A B

C D

Figure S4. IR spectra of fresh organic phases, (A) 1-hexanol, (B) 1-octanol, (C) 1-decanol, (D) 1-
dodecanol.
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A B

C D

Figure S5. IR spectra of organic phases after contact with 1 M HNO3, (A) 1-hexanol, (B) 1-
octanol, (C) 1-decanol, (D) 1-dodecanol.
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5 vol% 1-hexanol 30 vol% 1-hexanol

Figure S6. IR spectra of 1-hexanol containing organic phases following Ln contact. (left) organic 
phase containing 5 vol% 1-hexanol and (right) organic phase containing 30 vol% 1-hexanol.
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5 vol% 1-octanol 10 vol% 1-octanol

15 vol% 1-octanol 30 vol% 1-octanol

Figure S7. IR spectra of 1-octanol containing organic phases following Ln contact. Organic 
phases were containing (top left) 5 vol% 1-octanol, (top right) 10 vol% 1-octanol, (bottom left) 
15 vol% 1-octanol, and (bottom right) 30 vol% 1-octanol.
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5 vol% 1-decanol 30 vol% 1-decanol

Figure S8. IR spectra of 1-decanol containing organic phases following Ln contact. Organic 
phases were containing (left) 5 vol% 1-decanol and (right) 30 vol% 1-decanol.

5 vol% 1-dodecanol

Figure S9. IR spectra of 1-dodecanol containing organic phases following Ln contact. Organic 
phases were containing 5 vol% 1- dodecanol.
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Carbonyl Spectra

Listed Frequencies
 
Table S3. Frequencies of the carbonyl peaks(s) in the organic phase for the fresh organic phase 
(TODGA), after pre-equilibrium (HNO3), and after contact with each Ln.

Sample 0 vol%
1-alcohol

5 vol%
1-hexanol

30 vol%
1-hexanol

5 vol%
1-octanol

30 vol%
1-octanol

5 vol%
1-decanol

30 vol%
1-decanol

5 vol%
1-dodecanol

TODGA 1662 1635/1661 1643 1648 1639/1659 1640/1664 1629/1652 1650

HNO3 1661/1670 1635/1660 1638/1660 1636/1660 1637/1658 1637/1662 1635/1657 1633/1659

La 1645 1636 1630 1605 1627 1637 1628 1637

Ce 1621 1634 1624 1610 1625 1617 1623 1632

Pr 1618 1612 1625 1618 1619 1621 1622 1631

Nd 1617 1623 1620 1614 1619 1612 1620 1624

Sm 1615 1612 1614 1623 1618 1621 1620 1622

Eu 1615 1623 1617 1623 1619 1622 1622 1622

Gd 1616 1624 1620 1622 1620 1622 1624 1623

Tb 1617 1624 1620 1623 1620 1621 1625 1621

Dy 1617 1624 1620 1625 1624 1624 1617 1622

Ho 1618 1624 1621 1626 1623 1624 1618 1623

Er 1618 1625 1622 1626 1624 1625 1619 1623

Tm 1619 1625 1622 1625 1623 1625 1621 1625

Yb 1619 1626 1624 1626 1623 1625 1624 1625

Lu 1620 1626 1623 1627 1625 1626 1622 1624
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A B

C D

Figure S10. IR carbonyl spectra of fresh organic phases, (A) 1-hexanol, (B) 1-octanol, (C) 1-
decanol, (D) 1-dodecanol.
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A B

C D

Figure S11. IR carbonyl spectra of organic phases after contact with 1 M HNO3, (A) 1-hexanol, 
(B) 1-octanol, (C) 1-decanol, (D) 1-dodecanol.
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5 vol% 1-hexanol 30 vol% 1-hexanol

Figure S12. IR carbonyl spectra of 1-hexanol containing organic phases following Ln contact. 
(left) organic phase containing 5 vol% 1-hexanol and (right) organic phase containing 30 vol% 
1-hexanol.
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5 vol% 1-octanol 10 vol% 1-octanol

15 vol% 1-octanol 30 vol% 1-octanol

Figure S13. IR carbonyl spectra of 1-octanol containing organic phases following Ln contact. 
Organic phases were containing (top left) 5 vol% 1-octanol, (top right) 10 vol% 1-octanol, 
(bottom left) 15 vol% 1-octanol, and (bottom right) 30 vol% 1-octanol.
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5 vol% 1-decanol 30 vol% 1-decanol

Figure S14. IR carbonyl spectra of 1-decanol containing organic phases following Ln contact. 
(left) organic phase containing 5 vol% 1-decanol and (right) organic phase containing 30 vol% 1-
decanol.

5 vol% 1-dodecanol

Figure S15. IR carbonyl spectra of 1-dodecanol containing organic phases following Ln contact. 
Organic phases were containing (left) 5 vol% 1- dodecanol and (right) 30 vol% 1- dodecanol.
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Fitted Carbonyl Spectra Comparisons

1-Hexanol Carbonyl Fit

Figure S16. Results from fitting the carbonyl peaks after Ln contact for 1-hexanol systems in 
OriginLab. Peak analysis yielded three peak properties, location (wavenumber), area, and 
FWHM. 
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1-Octanol Carbonyl Fit

Figure S17. Results from fitting the carbonyl peaks after Ln contact for 1-octanol systems in 
OriginLab. Peak analysis yielded three peak properties, location (wavenumber), area, and 
FWHM. 
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1-Decanol Carbonyl Fit

Figure S18. Results from fitting the carbonyl peaks after Ln contact for 1-decanol systems in 
OriginLab. Peak analysis yielded three peak properties, location (wavenumber), area, and 
FWHM. 
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Figure S19. Results from fitting the carbonyl peaks after Ln contact for 1-dodecanol systems in 
OriginLab. Peak analysis yielded three peak properties, location (wavenumber), area, and 
FWHM. 
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1-Dodecanol Carbonyl Fit



OriginLab Carbonyl Spectra Peak Fits

No modifiers

Figure S20. Peak analysis via OriginLab for 0.04 M of fresh TODGA in n-dodecane without 
phase modifier.
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Figure S21. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 1 M HNO3.
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Figure S22. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM La(NO3)3 in 1 M HNO3.
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Figure S23. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Ce(NO3)3 in 1 M HNO3.
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Figure S24. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Pr(NO3)3 in 1 M HNO3.
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Figure S25. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Nd(NO3)3 in 1 M HNO3.
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Figure S26. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Sm(NO3)3 in 1 M HNO3.
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Figure S27. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Eu(NO3)3 in 1 M HNO3.
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Figure S28. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Gd(NO3)3 in 1 M HNO3.
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Figure S29. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Tb(NO3)3 in 1 M HNO3.
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Figure S30. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Dy(NO3)3 in 1 M HNO3. 

31



Figure S31. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Ho(NO3)3 in 1 M HNO3.
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Figure S32. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Er(NO3)3 in 1 M HNO3.
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Figure S33. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Tm(NO3)3 in 1 M HNO3.
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Figure S34. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Yb(NO3)3 in 1 M HNO3.
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Figure S35. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase 
modifier after contact with 3 mM Lu(NO3)3 in 1 M HNO3.
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5 vol% 1-hexanol

Figure S36. Peak analysis via OriginLab for 0.04 M of fresh TODGA with 5 vol% 1-hexanol in 
n-dodecane.
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Figure S37. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 1 M HNO3.
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Figure S38. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM La(NO3)3 in 1 M HNO3.
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Figure S39. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Ce(NO3)3 in 1 M HNO3.
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Figure S40. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Pr(NO3)3 in 1 M HNO3.
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Figure S41. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Nd(NO3)3 in 1 M HNO3.
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Figure S42. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Sm(NO3)3 in 1 M HNO3.
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Figure 43. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Eu(NO3)3 in 1 M HNO3.
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Figure S44. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Gd(NO3)3 in 1 M HNO3.
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Figure S45. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Tb(NO3)3 in 1 M HNO3.
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Figure S46. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Dy(NO3)3 in 1 M HNO3.
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Figure S47. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Ho(NO3)3 in 1 M HNO3.
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Figure S48. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Er(NO3)3 in 1 M HNO3.
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Figure S49. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Tm(NO3)3 in 1 M HNO3.
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Figure S50. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Yb(NO3)3 in 1 M HNO3.
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Figure S51. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-hexanol in n-
dodecane after contact with 3 mM Lu(NO3)3 in 1 M HNO3.
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30 vol% 1-hexanol

Figure S52. Peak analysis via OriginLab for 0.04 M of fresh TODGA with 30 vol% 1-hexanol in 
n-dodecane.
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Figure S53. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 1 M HNO3.
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Figure S54. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM La(NO3)3 in 1 M HNO3.
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Figure S55. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Ce(NO3)3 in 1 M HNO3.
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Figure S56. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Pr(NO3)3 in 1 M HNO3.
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Figure S57. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Nd(NO3)3 in 1 M HNO3.
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Figure S58. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Sm(NO3)3 in 1 M HNO3.
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Figure S59. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Eu(NO3)3 in 1 M HNO3.
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Figure S60. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Gd(NO3)3 in 1 M HNO3.
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Figure S61. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Tb(NO3)3 in 1 M HNO3.
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Figure S62. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Dy(NO3)3 in 1 M HNO3.
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Figure S63. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Ho(NO3)3 in 1 M HNO3.
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Figure S64. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Er(NO3)3 in 1 M HNO3.
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Figure S65. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Tm(NO3)3 in 1 M HNO3.
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Figure S66. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Yb(NO3)3 in 1 M HNO3.
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Figure S67. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-hexanol in n-
dodecane after contact with 3 mM Lu(NO3)3 in 1 M HNO3.
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5 vol% 1-octanol

Figure S68. Peak analysis via OriginLab for 0.04 M of fresh TODGA with 5 vol% 1-octanol in 
n-dodecane.
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Figure S69. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 1 M HNO3.
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Figure S70. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM La(NO3)3 in 1 M HNO3.
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Figure S71. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Ce(NO3)3 in 1 M HNO3.
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Figure S72. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Pr(NO3)3 in 1 M HNO3.
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Figure S73. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Nd(NO3)3 in 1 M HNO3.
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Figure S74. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Sm(NO3)3 in 1 M HNO3.
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Figure S75. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Eu(NO3)3 in 1 M HNO3.
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Figure S76. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Gd(NO3)3 in 1 M HNO3.
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Figure S77. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Tb(NO3)3 in 1 M HNO3.
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Figure S78. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Dy(NO3)3 in 1 M HNO3.
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Figure S79. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Ho(NO3)3 in 1 M HNO3.
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Figure S80. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM ER(NO3)3 in 1 M HNO3.
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Figure S81. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Tm(NO3)3 in 1 M HNO3.
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Figure S82. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Yb(NO3)3 in 1 M HNO3.
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Figure S83. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-octanol in n-
dodecane after contact with 3 mM Lu(NO3)3 in 1 M HNO3.
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10 vol% 1-octanol

Figure S84. Peak analysis via OriginLab for 0.04 M of fresh TODGA with 10 vol% 1-octanol in 
n-dodecane.
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Figure S85. Peak analysis via OriginLab for 0.04 M of fresh TODGA with 10 vol% 1-octanol in 
n-dodecane after contact with 1 M HNO3.
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Figure S86. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM La(NO3)3 in 1 M HNO3.
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Figure S87. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Ce(NO3)3 in 1 M HNO3.
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Figure S88. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Pr(NO3)3 in 1 M HNO3.
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Figure S89. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Nd(NO3)3 in 1 M HNO3.
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Figure S90. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Sm(NO3)3 in 1 M HNO3.
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Figure S91. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Eu(NO3)3 in 1 M HNO3.
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Figure S92. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Gd(NO3)3 in 1 M HNO3.
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Figure S93. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Tb(NO3)3 in 1 M HNO3.
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Figure S94. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Dy(NO3)3 in 1 M HNO3.
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Figure S95. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Ho(NO3)3 in 1 M HNO3.
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Figure S96. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Er(NO3)3 in 1 M HNO3.
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Figure S97. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Tm(NO3)3 in 1 M HNO3.
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Figure S98. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Yb(NO3)3 in 1 M HNO3.
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Figure S99. Peak analysis via OriginLab for 0.04 M TODGA with 10 vol% 1-octanol in n-
dodecane after contact with 3 mM Lu(NO3)3 in 1 M HNO3.
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15 vol% 1-octanol

Figure S100. Peak analysis via OriginLab for 0.04 M of fresh TODGA with 15 vol% 1-octanol 
in n-dodecane.
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Figure S101. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 1 M HNO3.
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Figure S102. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM La(NO3)3 in 1 M HNO3.
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Figure S103. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Ce(NO3)3 in 1 M HNO3.
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Figure S104. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Pr(NO3)3 in 1 M HNO3..
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Figure S105. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Nd(NO3)3 in 1 M HNO3.
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Figure S106. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Sm(NO3)3 in 1 M HNO3.
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Figure S107. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Eu(NO3)3 in 1 M HNO3.
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Figure S108. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Gd(NO3)3 in 1 M HNO3.
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Figure S109. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Tb(NO3)3 in 1 M HNO3.
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Figure S110. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Dy(NO3)3 in 1 M HNO3.

111



Figure S111. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Ho(NO3)3 in 1 M HNO3.
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Figure S112. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Er(NO3)3 in 1 M HNO3.

113



Figure S113. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Tm(NO3)3 in 1 M HNO3.
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Figure S114. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Yb(NO3)3 in 1 M HNO3.
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Figure S115 Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% 1-octanol in n-
dodecane after contact with 3 mM Lu(NO3)3 in 1 M HNO3.
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30 vol% 1-octanol

Figure S116. Peak analysis via OriginLab for 0.04 M of fresh TODGA with 30 vol% 1-octanol 
in n-dodecane.
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Figure S117. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 1 M HNO3.
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Figure S118. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM La(NO3)3 in 1 M HNO3.
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Figure S119. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Ce(NO3)3 in 1 M HNO3.
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Figure S120. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Pr(NO3)3 in 1 M HNO3.
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Figure S121. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Nd(NO3)3 in 1 M HNO3.
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Figure S122. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Sm(NO3)3 in 1 M HNO3.
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Figure S123. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Eu(NO3)3 in 1 M HNO3.
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Figure S124. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Gd(NO3)3 in 1 M HNO3.
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Figure S125. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Tb(NO3)3 in 1 M HNO3.
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Figure S126. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Dy(NO3)3 in 1 M HNO3.
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Figure S127. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Ho(NO3)3 in 1 M HNO3.
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Figure S128. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Er(NO3)3 in 1 M HNO3.
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Figure S129. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Tm(NO3)3 in 1 M HNO3.
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Figure S130. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Yb(NO3)3 in 1 M HNO3.
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Figure S131. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-octanol in n-
dodecane after contact with 3 mM Lu(NO3)3 in 1 M HNO3.
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5 vol% 1-decanol

Figure S132. Peak analysis via OriginLab for 0.04 M of fresh TODGA with 5 vol% 1-decanol in 
n-dodecane.
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Figure S133. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 1 M HNO3.
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Figure S134. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM La(NO3)3 in 1 M HNO3.
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Figure S135. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Ce(NO3)3 in 1 M HNO3.
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Figure S136. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Pr(NO3)3 in 1 M HNO3.
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Figure S137. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Nd(NO3)3 in 1 M HNO3.
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Figure S138. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Sm(NO3)3 in 1 M HNO3.
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Figure S139. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Eu(NO3)3 in 1 M HNO3.
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Figure S140. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Gd(NO3)3 in 1 M HNO3.
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Figure S141. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Tb(NO3)3 in 1 M HNO3.
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Figure S142. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Dy(NO3)3 in 1 M HNO3.
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Figure S143. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Ho(NO3)3 in 1 M HNO3.
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Figure S144. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Er(NO3)3 in 1 M HNO3.
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Figure S145. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Tm(NO3)3 in 1 M HNO3.
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Figure S146. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Yb(NO3)3 in 1 M HNO3.
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Figure S147. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-decanol in n-
dodecane after contact with 3 mM Lu(NO3)3 in 1 M HNO3.
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30 vol% 1-decanol

Figure S148. Peak analysis via OriginLab for 0.04 M of fresh TODGA with 30 vol% 1-decanol 
in n-dodecane.
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Figure S149. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 1 M HNO3.
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Figure S150. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM La(NO3)3 in 1 M HNO3.
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Figure S151. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Ce(NO3)3 in 1 M HNO3.
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Figure S152. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Pr(NO3)3 in 1 M HNO3.
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Figure S153. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Nd(NO3)3 in 1 M HNO3.
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Figure S154. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Sm(NO3)3 in 1 M HNO3.
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Figure S155. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Eu(NO3)3 in 1 M HNO3.

156



Figure S156. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Gd(NO3)3 in 1 M HNO3.
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Figure S157. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Tb(NO3)3 in 1 M HNO3.

158



Figure S158. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Dy(NO3)3 in 1 M HNO3.
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Figure S159. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Ho(NO3)3 in 1 M HNO3.
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Figure S160. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Er(NO3)3 in 1 M HNO3.
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Figure S161. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Tm(NO3)3 in 1 M HNO3.
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Figure S162. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Yb(NO3)3 in 1 M HNO3.
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Figure S163. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% 1-decanol in n-
dodecane after contact with 3 mM Lu(NO3)3 in 1 M HNO3.
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5 vol% 1-dodecanol

Figure S164. Peak analysis via OriginLab for 0.04 M of fresh TODGA with 5 vol% 1-dodecanol 
in n-dodecane.
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Figure S165. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 1 M HNO3.
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Figure S166. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM La(NO3)3 in 1 M HNO3.
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Figure S167. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Ce(NO3)3 in 1 M HNO3.
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Figure S168. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Pr(NO3)3 in 1 M HNO3.
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Figure S169. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Nd(NO3)3 in 1 M HNO3.
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Figure S170. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Sm(NO3)3 in 1 M HNO3.
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Figure S171. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Eu(NO3)3 in 1 M HNO3.
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Figure S172. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Gd(NO3)3 in 1 M HNO3.
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Figure S173. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Tb(NO3)3 in 1 M HNO3.
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Figure S174. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Dy(NO3)3 in 1 M HNO3.
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Figure S175. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Ho(NO3)3 in 1 M HNO3.
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Figure S176. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Er(NO3)3 in 1 M HNO3.
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Figure S177. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Tm(NO3)3 in 1 M HNO3.
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Figure S178. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Yb(NO3)3 in 1 M HNO3.
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Figure S179. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 3 mM Lu(NO3)3 in 1 M HNO3.
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