Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2023

A multi-faceted approach to probe organic phase composition in TODGA
systems with 1-alcohol phase modifiers

Supplemental Information

Allison A. Peroutka ¢, Shane S. Galley ¢, Jenifer C. Shafer ¢

SOIVENT EXTFACTION eeuuiiieiiiieniiieeirreeitteeiereaeertnesereeserenseresssessnssrasserensssssssssssssssessssssssssssssesenssssnsssssnssssansesansssssnssesns 2
Ll I 1 =T o - RN 6
LTI T=ex 1 o OSSP 6
(00 T4 YoV IR 2 T=Lor o ISRt 11

[ =T I =T [ 1T ol =TSSP 11
Fitted Carbonyl SPECIA COMPAIISONS ........ccccuveeeeerireeeieeesstseeaesteteeseteeesssesesasstssssassessssssesasssssasasssesssassenaesssseannins 17
OriginLab CarboNyl SPECLIA PEAK FitS ........ccccuueeeeeiiieeeieeeeetieeeeeettt e eetteaessttteesatteesessteassassesssssasssssstesssasseasessseeananns 21
NO MOAITIBES oo 21
Vo] B3 o 1<) =1 1 Lo | F PPN 37

LRV To b R =3V [ T | OO PRt 53

I Zo] b7 o Yot =] o o | AP PPP ROt 69

O R0 730 Bo Tex =1 Lo ISP 85
R0 730 Ro el =1 Vo] IN OSSO PR PRSPPI 101

1O RV o] b7 o ot - [ oI | AP USPUPPPRRRRRRE 117
Vo] B3 e [T or=Y a Lo | N 133

L0 o] b3 e [T or=1 s To | F PPNt 149
Vo] b3 e [ Yo [=Yor- [ Vo] IS PPPPRPRTPPPPRPRt 165



Solvent Extraction

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

vol% SF 1-dodecanol
0 Dy/Nd 58.5
Dy/Tb 2.38
s Dy/Nd 575
Dy/Tb 2.02
Dy/Nd -
30 Dy/Tb i

Table S2. Ratio of 1-dodecanol molecules per extracted H,O Molecules

vol% 1-dodecanol
5 18.58
30 -




Relation between TODGA, HNOj3, and H,O
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Figure S1. The ratio of co-extracted H,O 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 H,O 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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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.




FT-IR Spectra

Full Spectra
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Figure S4. IR spectra of fresh organic phases, (A) 1-hexanol, (B) 1-octanol, (C) 1-decanol, (D) 1-
dodecanol.
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Figure S5. IR spectra of organic phases after contact with 1 M HNOs, (A) 1-hexanol, (B) 1-

octanol, (C) 1-decanol, (D) 1-dodecanol.
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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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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% I-octanol, (bottom left)

15 vol% 1-octanol, and (bottom right) 30 vol% I-octanol.
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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.
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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% 5 vol% 30 vol% 5 vol% 30 vol% 5 vol% 30 vol% 5 vol%
1-alcohol | 1-hexanol 1-hexanol | 1-octanol  1-octanol | 1-decanol 1-decanol |1-dodecanol
TODGA 1662 1635/1661 1643 1648 1639/1659 | 1640/1664 1629/1652 1650
HNO, 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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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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Figure S11. IR carbonyl spectra of organic phases after contact with 1 M HNOs, (A) 1-hexanol,
(B) 1-octanol, (C) 1-decanol, (D) 1-dodecanol.
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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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Figure S13. IR carbonyl spectra of 1-octanol containing organic phases following Ln contact.
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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% I-octanol.
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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.
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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
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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
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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
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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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1-Dodecanol Carbonyl Fit
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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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OriginLab Carbonyl Spectra Peak Fits

No modifiers
Peak Analysis
Data Set:[carbonyltry2]Sheet1!B"fresh_ TODGA" Date:10/4/2022
BaselLine:Line
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Fitting Results
Peak Index Peak Type | Area Intg FWHM Max Height Center Grvty | Area IntgP
1 Gaussian -113.03841 30.52235 -3.47917 1662.31886 -100

Figure S20. Peak analysis via OriginLab for 0.04 M of fresh TODGA in n-dodecane without
phase modifier.
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Peak Analysis

Data Set:[carbonyltry2]Sheet11C"preegm_TODGA" Date:10/4/2022
Baseline:Line
Chi*2=2 .40392E-03 Adj. R-Square=9.97984E-01 # of Data Points=92
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Fitting Results
Peak Index | Peak Type Area Intg | FWHM | Max Height Center Grvty Area IntgP
1 Gaussian -107.84203 30.52369 -3.31909 1661.14153 -95.63584
2 Gaussian -4.92117 8.32191 -0.55554 1670.28306 -4.36416

Figure S21. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase
modifier after contact with 1 M HNOs.
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Peak Analysis

Data Set:[carbonyltry2]Sheet1!D"La" Date:10/4/2022
Baseline:Line
Chi*2=2.61913E-03 Adj. R-Square=9.97852E-01 # of Data Points=92
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Fitting Results
PeakIlndex | PeakType | Arealntg | FWHM | MaxHeight = CenterGrvty | ArealIntgP
1 Gaussian -75.99423 23.03552 -3.09921 1666.97455 -64.17701
2 Gaussian -18.83929 16.95407 -1.0439 1652.26816 -15.90975
3 Gaussian -23.57996 31.7393 -0.69793 1644.55537 -19.91324

Figure S22. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase
modifier after contact with 3 mM La(NOs;); in 1 M HNOs.
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Peak Analysis

Data Set:[carbonyltry2]Sheet1IE"Ce" Date:10/4/2022
BaselLine:Line
Chi?2=3.11387E-03 Adj. R-Square=9.97792E-01 # of Data Points=92
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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(NOs); in 1 M HNO:s.
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Peak Analysis
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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(NOj3); in 1 M HNO;.
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Peak Analysis
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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); in 1 M HNO;.
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Peak Analysis
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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(NOj3); in 1 M HNOs.
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Peak Analysis
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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(NOs); in 1 M HNOs.
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Peak Analysis
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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); in 1 M HNO;.
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Peak Analysis
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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(NOs); in 1 M HNOs.

30



Peak Analysis
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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(NOs); in 1 M HNO;.
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Peak Analysis
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Figure S31. Peak analysis via OriginLab for 0.04 M TODGA in n-dodecane without phase
modifier after contact with 3 mM Ho(NO3); in 1 M HNO;.
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Peak Analysis
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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(NO;); in 1 M HNOs.
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Peak Analysis
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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(NOs); in 1 M HNOs.
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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); in 1 M HNO;.
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Peak Analysis
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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(NOs); in 1 M HNO:s.
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5vol% 1-hexanol

Peak Analysis
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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 HNO;.
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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(NOs;); in 1 M HNOs.
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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(NOs); in 1 M HNO;.
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3 Gaussian -5.11661 15.22971 -0.31562 1611.60451 -4.36779

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(NO;); in 1 M HNOs.
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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(NOs); in 1 M HNOs.
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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(NO;); in 1 M HNOs.
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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(NOj3); in 1 M HNO;.
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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(NOs); in 1 M HNO:s.
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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); in 1 M HNO;.
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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(NOs); in 1 M HNOs.
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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(NOs); in 1 M HNOs.
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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(NOs); in 1 M HNO;.
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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(NO;); in 1 M HNOs.
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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(NOs); in 1 M HNOs.
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Peak Analysis
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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(NOj3); in 1 M HNO;.
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Peak Analysis
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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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Peak Analysis

Data Set:[hexanol30carb]Sheet1IC"preegm_TODGA" Date:10/4/2022
Baseline:Line
Chi*r2=9.87863E-04 Adj. R-Square=9.98454E-01 # of Data Points=105
SS=9.77984E-02 Degrees of Freedom=99
04 -
8
)
]
o)
3
8 -1x10° 4 .
]
o }
(]
-2x10° -
T T T T T
1500 1600 1700 1800
Baseline X
Fitting Results
Peak Index | Peak Type Area Intg | FWHM \ Max Height Center Grvty Area IntgP
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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 HNO;.
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Peak Analysis
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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(NOs;); in 1 M HNOs.
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Peak Analysis
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2 Gaussian -68.89703 34.05848 -1.90039 1651.72089 -51.94171

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(NOj3); in 1 M HNO;.
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Peak Analysis
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2 Gaussian -2.80086 9.6854 -0.27167 1646.2616 -2.09018
3 Gaussian -58.72339 33.63469 -1.64018 1654.50503 -43.82305

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(NO;); in 1 M HNOs.
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Peak Analysis
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2 Gaussian -70.08841 34.92746 -1.88515 1647.19894 -57.99841
3 Gaussian -1.86085 12.71921 -0.13744 1666.06193 -1.53986

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(NOs); in 1 M HNOs.
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Peak Analysis
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3 Gaussian -30.40317 28.13601 -1.01514 1657.10973 -22.48808

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(NO;); in 1 M HNOs.
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Peak Analysis
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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(NOj3); in 1 M HNO;.
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Peak Analysis
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1 Gaussian -65.97287 28.10111 -2.20551 1620.05198 -47.19695
2 Gaussian -49.05974 27.25369 -1.69109 1644.51959 -35.09731
3 Gaussian -24.74945 2564147 -0.90676 1663.02195 -17.70574

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(NOs); in 1 M HNO:s.
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Peak Analysis
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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); in 1 M HNO;.

62



Peak Analysis
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2 Gaussian -85.10551 38.43698 -2.08006 1648.07982 -60.15604

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(NOs;); in 1 M HNOs.
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Peak Analysis
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2 Gaussian -79.91851 36.3979 -2.06271 1649.73885 -55.0921

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(NOs); in 1 M HNO:s.
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Peak Analysis
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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(NOs); in 1 M HNO;.
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Peak Analysis
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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(NOs3); in 1 M HNOs.
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Peak Analysis
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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(NOs); in 1 M HNO:s.
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Peak Analysis
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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); in 1 M HNO;.
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5vol% 1-octanol

Peak Analysis

Baseline:Line
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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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Peak Analysis
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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 HNO;.
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Peak Analysis
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3 Gaussian -1.35892 15.20015 -0.08399 1605.34354 -1.15481

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(NOs); in 1 M HNO:s.
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Peak Analysis
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3 Gaussian -3.92335 16.68236 -0.22094 1609.99412 -3.2275

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); in 1 M HNO;.

72



Peak Analysis
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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(NO;); in 1 M HNOs.
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Peak Analysis
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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(NOs); in 1 M HNO:s.
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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(NO;); in 1 M HNOs.
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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(NOs); in 1 M HNO;.
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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(NOs); in 1 M HNO:s.
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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); in 1 M HNO;.
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Peak Analysis
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Gaussian -54.10541 29.00207 -1.75259 1657.30665 -45.0499

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(NOs;); in 1 M HNO:s.
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Peak Analysis
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1 Gaussian -71.99766 32.7169 -2.06735 1626.2767 -55.56964
2 Gaussian -57.56528 28.74337 -1.88144 1658.38637 -44.43036

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(NOs); in 1 M HNO:s.
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Peak Analysis
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1 Gaussian -64.40884 30.5294 -1.98196 1625.4711 -53.91965
2 Gaussian -55.04453 29.36407 -1.76103 1657.18949 -46.08035

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(NOj3); in 1 M HNO;.
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Peak Analysis
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1 Gaussian -66.3498 30.00948 -2.07706 1625.21945 -54.018
Gaussian -56.47926 29.8306 -1.77867 1657.35533 -45.982

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(NOs); in 1 M HNOs.
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Peak Analysis
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1 Gaussian -67.8021 30.2368 -2.10657 1625.66045 -56.45425
2 Gaussian -52.29886 28.83921 -1.70364 1657.85507 -43.54575

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(NOs); in 1 M HNO:s.
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Peak Analysis
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1 Gaussian -56.8192 29.66803 -1.79918 1626.63427 -53.01035
2 Gaussian -50.36591 29.70144 -1.59304 1657.93158 -46.98965

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); in 1 M HNO;.
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10vol% 1-octanol

Peak Analysis
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1 Gaussian -33.84667 23.46751 -1.35493 1630.70072 -37.89076
2 Gaussian -55.4803 30.39169 -1.71495 1655.63258 -62.10924

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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Peak Analysis
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1 Gaussian -90.23387 39.13737 -2.16594 1637.004438 -73.47699
2 Gaussian -32.57175 24.91763 -1.22801 1660.25993 -26.52301

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 HNOs.
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Peak Analysis
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1 Gaussian -79.90759 37.30396 -2.01234 1631.86939 6417725
2 Gaussian -44.60318 27.55343 -1.52075 1658.28664 -35.82275

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(NOs); in 1 M HNOs.
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Peak Analysis
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1 Gaussian -82.14572 38.05901 -2.02766 1629.06988 -62.27076
2 Gaussian -49.77128 28.67867 -1.63038 1657.56986 -37.72924

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(NOj3); in 1 M HNO;.
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Peak Analysis
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3 Gaussian -2.92004 12.69907 -0.21602 1610.79126 -2.31429

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(NO;); in 1 M HNOs.
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Peak Analysis
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1 Gaussian -68.37624 32.565632 -1.97305 1649.03769 -51.33412
2 Gaussian -7.15303 15.84334 -0.42414 1665.90623 -5.37021
3 Gaussian -57.66916 30.66367 -1.7668 1619.43621 -43.29567

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(NOs); in 1 M HNO:s.
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Peak Analysis
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1 Gaussian -64.0065 30.96186 -1.94207 1621.15785 -48.03745
2 Gaussian -69.23642 32.97036 -1.97278 1652.57955 -51.96255

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(NO;); in 1 M HNOs.
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Peak Analysis
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1 Gaussian -60.89369 30.2798 -1.88924 1621.98698 -51.08651
2 Gaussian -58.30351 31.72017 -1.72674 1654.21359 -48.91349

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(NOs); in 1 M HNO;.
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Peak Analysis
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1 Gaussian -59.04898 29.8894 -1.85594 1622.82527 -51.85202
Gaussian -54.83082 30.8325 -1.67064 1654.25813 -48.14798

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(NOs); in 1 M HNO:s.
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Peak Analysis
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1 Gaussian -65.46746 28.03422 -2.19384 1620.66808 -47.25365
Gaussian -73.07729 34.6325 -1.98229 1652.03965 -52.74635

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(NOj3); in 1 M HNO;.
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Peak Analysis

Data Set:[oct10carbonyl]Sheet1IL"Dy" Date:10/5/2022
Baseline:Line
Chi*2=1.38110E-03 Adj. R-Square=9.98169E-01 # of Data Points=92
SS=1.18774E-01 Degrees of Freedom=86

04 4

-1x10°

Subtracted Data

-2x10°

T Lt T ¥ T 5 T 5
1550 1600 1650 1700 1750
Baseline X
Fitting Results
Peak Index | Peak Type Area Intg | FWHM Max Height Center Grvty Area IntgP
1 Gaussian -73.2561 32.14543 -2.14088 1624.45451 -56.59849
2 Gaussian -56.17509 29.90832 -1.76449 1655.25232 -43.40151

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(NOs;); in 1 M HNOs.
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Peak Analysis
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1 Gaussian -76.36909 31.87257 -2.25096 1624.93606 -56.36613
2 Gaussian -59.11847 30.0511 -1.84812 1655.53875 -43.63387

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(NOs); in 1 M HNOs.
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1 Gaussian -71.99804 30.27649 -2.234 1624.53739 -53.75457
2 Gaussian -61.9404 30.94993 -1.88011 1654.61208 -46.24543

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(NOs); in 1 M HNO;.
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Peak Analysis

Data Set:[oct10carbonyl]Sheet110"Tm" Date:10/5/2022
BaseLine:Line
Chi"2=1.34711E-03 Adj. R-Square=9.98223E-01 # of Data Points=92
SS5=1.15852E-01 Degrees of Freedom=86

04 -

8
©
(m]
0 _
E -1x10
©
&
o
=]
w
-2x10° 1 .
-3)(100 T i T T T i T i
1550 1600 1650 1700 1750
Baseline X
Fitting Results
Peak Index | Peak Type Area Intg \ FWHM | Max Height | Center Grvty | Area IntgP
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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(NOs3); in 1 M HNOs.
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Peak Analysis

Data Set:[oct10carbonyl]Sheet1IP"Yb" Date:10/5/2022
BaselLine:Line
Chi*2=1.00408E-03 Adj. R-Square=9.98645E-01 # of Data Points=92
S5S=8.63507E-02 Degrees of Freedom=86
0 . .
B!
[}
= 0
:gj -1x10° —
y
a
3
»n
-2x10° .
-3x10° T T T T T T T r
1550 1600 1650 1700 1750
Baseline X
Fitting Results
Peak Index | Peak Type Area Intg FWHM | Max Height Center Grvty Area IntgP
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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(NOs); in 1 M HNO:s.

99
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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); in 1 M HNO;.
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Peak Analysis
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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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Peak Analysis
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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 HNO;.
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Peak Analysis

Data Set:[oct15carbonyl]Sheet1ID"La" Date:10/5/2022
Baseline:Line
Chi"2=8.05702E-04 Adj. R-Square=9.99143E-01 # of Data Points=92
SS=6.92904E-02 Degrees of Freedom=86

04 -

8
@©
(]
0 _
B -1x10
©
&
a
=1
w
-2x10° .
-3)(100 T T T T T T T T
1550 1600 1650 1700 1750
Baseline X
Fitting Results
Peak Index Peak Type Area Intg | FWHM | Max Height Center Grvty Area IntgP
1 Gaussian -95.49319 39.2348 -2.28649 1630.46023 -67.24021
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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(NOs); in 1 M HNOs.
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Peak Analysis
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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); in 1 M HNO;.
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Peak Analysis
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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(NO;); in 1 M HNOs;..
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Peak Analysis
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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(NOs); in 1 M HNOs.
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Peak Analysis
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Figure S106. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% I-octanol in n-
dodecane after contact with 3 mM Sm(NO;); in 1 M HNOs.
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Peak Analysis
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Figure S107. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% I-octanol in n-
dodecane after contact with 3 mM Eu(NO3); in 1 M HNO;.
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Peak Analysis
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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(NOs); in 1 M HNO:s.
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Peak Analysis
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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(NOs); in 1 M HNO;.
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Peak Analysis
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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(NOs); in 1 M HNO:s.
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Peak Analysis
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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(NOs); in 1 M HNOs.
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Peak Analysis
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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(NOs); in 1 M HNO;.
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Peak Analysis
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Figure S113. Peak analysis via OriginLab for 0.04 M TODGA with 15 vol% I-octanol in n-
dodecane after contact with 3 mM Tm(NOs); in 1 M HNOs.
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Peak Analysis
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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(NOs); in 1 M HNO:s.
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Peak Analysis
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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(NOs); in 1 M HNO;.
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30 vol% 1-octanol

Peak Analysis
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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 HNO;.
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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(NOs); in 1 M HNOs.
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Peak Analysis
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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(NOj3); in 1 M HNO;.
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Peak Analysis
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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(NOj3); in 1 M HNOs.
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Peak Analysis
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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(NOs); in 1 M HNO:s.
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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(NO;); in 1 M HNOs.
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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(NOj3); in 1 M HNO;.
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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(NOs); in 1 M HNO:s.
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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(NOj3); in 1 M HNO;.
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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(NO;); in 1 M HNO:s.
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Figure S127. Peak analysis via OriginLab for 0.04 M TODGA with 30 vol% I-octanol in n-
dodecane after contact with 3 mM Ho(NOs); in 1 M HNOs.
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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(NOj); in 1 M HNOs.
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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(NOs); in 1 M HNOs.

130



Peak Analysis

Data Set:[oct30carbonyl]Sheet1IP"Yb" Date:10/5/2022
BaselLine:Line
Chif2=1.35254E-03 Adj. R-Square=9.98536E-01 # of Data Points=92
S5=1.16319E-01 Degrees of Freedom=86
0 -
o
©
= 0
E -1x10° .
5
o
3
@»
-2x10° .
-3)(100 T u T T T T T T
1550 1600 1650 1700 1750
Baseline X
Fitting Results
Peak Index Peak Type | Area Intg | FWHM Max Height | Center Grvty Area IntgP
1 Gaussian -69.41614 29.87256 -2.18301 1623.18296 -49.79237
2 Gaussian -69.99507 34.88771 -1.88479 1650.92137 -50.20763

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(NOs); in 1 M HNO:s.
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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(NOj3); in 1 M HNO;.
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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 HNOs.
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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(NOs); in 1 M HNO:s.
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Peak Analysis
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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(NOj3); in 1 M HNO;.
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Peak Analysis
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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(NO;); in 1 M HNOs.
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Peak Analysis
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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(NOs); in 1 M HNOs.
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Peak Analysis
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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(NO;); in 1 M HNOs.
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Peak Analysis
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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); in 1 M HNO;.
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Peak Analysis
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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(NOs); in 1 M HNO:;.
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Peak Analysis
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2 Gaussian -50.43699 31.03845 -1.52657 1656.6746 -47.3459

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(NOs); in 1 M HNO;.
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Peak Analysis
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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(NOs;); in 1 M HNO:s.
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Peak Analysis
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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(NOs); in 1 M HNO:s.
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Peak Analysis
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1 Gaussian -57.45982 30.10404 -1.79311 1624.68603 -55.09099
2 Gaussian -46.84002 28.96091 -1.5194 1657.63674 -44.90901

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(NOs); in 1 M HNOs.
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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(NOs); in 1 M HNOs.
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Peak Analysis
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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(NOs); in 1 M HNO:s.
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Peak Analysis
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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(NOj3); in 1 M HNO;.
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30 vol% 1-decanol

Peak Analysis
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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 HNOs.
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Peak Analysis
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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(NOs); in 1 M HNOs.
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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); in 1 M HNO;.
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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(NOj3); in 1 M HNOs.
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Peak Analysis

Data Set:[Book1]Sheet1!E"Nd"
BaselLine:Line
Chi”r2=9.80855E-04
SS8=8.43535E-02

Date:10/15/2022

Adj. R-Square=9.98557E-01
Degrees of Freedom=86

# of Data Points=92

-1x10°

Subtracted Data

-2x10°

T
1700

T T T
1550 1600 1650 1750
Baseline X
Fitting Results
Peak Index \ Peak Type | Arealntg | FWHM \ Max Height |  Center Grvty Area IntgP
1 Gaussian -48.62737 26.30796 -1.73645 1619.56285 -38.73848
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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(NOs); in 1 M HNO:s.
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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(NO;); in 1 M HNOs.
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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(NOj3); in 1 M HNO;.
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Peak Analysis
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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(NOs); in 1 M HNOs.
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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(NOj3); in 1 M HNO;.
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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(NO;); in 1 M HNOs.
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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(NOs); in 1 M HNO:s.
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Peak Analysis

Data Set:[Book1]Sheet1IL"Er" Date:10/15/2022
BaseLine:Line
Chi"2=8.83512E-04 Adj. R-Square=9.98561E-01 # of Data Points=92
SS=7.59821E-02 Degrees of Freedom=86

04 4

-1x10°

Subtracted Data

-2x10°

T T T T T T T T
1550 1600 1650 1700 1750
Baseline X
Fitting Results
Peak Index \ Peak Type Area Intg | FWHM | Max Height Center Grvty Area IntgP
1 Gaussian -44.84467 27.25619 -1.54566 1618.65305 -37.13124
2 Gaussian -75.92877 37.82977 -1.88556 1649.38304 -62.86876

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(NOj); in 1 M HNOs.
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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(NOs); in 1 M HNOs.
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i Gaussian -64.49484 28.61147 -2.11764 1624 4727 -55.11174
2 Gaussian -52.53075 29.61215 -1.66652 1653.63542 -44.88826

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(NOs); in 1 M HNO:s.
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Peak Analysis
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1 Gaussian -42.70204 25.06377 -1.60055 1622.2842 -39.51475
2 Gaussian -65.36403 38.46867 -1.59625 1650.28993 -60.48525

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(NOj3); in 1 M HNO;.
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Peak Analysis
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Peak Index | Peak Type | Area Intg | FWHM | Max Height | Center Grvty \ Area IntgP
1 Gaussian -144.89613 48.35718 -2.81525 1650.56907 -100

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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Peak Analysis
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Fitting Results
Peak Index | Peak Type Area Intg | FWHM Max Height Center Grvty Area IntgP
1 Gaussian -58.66347 27.84912 -1.9789 1659.23201 -64.26718
2 Gaussian -32.61714 24.82368 -1.23438 1633.80001 -35.73282

Figure S165. Peak analysis via OriginLab for 0.04 M TODGA with 5 vol% 1-dodecanol in n-
dodecane after contact with 1 M HNOs.
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Peak Analysis
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1 Gaussian -39.82384 24.09903 -1.55243 1661.97571 -41.12475
2 Gaussian -57.01283 36.35176 -1.47338 1636.66321 -58.87525

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(NOs); in 1 M HNOs.
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Peak Analysis
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1 Gaussian -565.22131 27.78916 -1.86681 1660.17897 -50.56761

Gaussian -50.46074 33.13622 -1.4306 1632.20312 -46.20823
3 Gaussian -3.52088 15.30689 -0.21609 1607.37859 -3.22416

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(NOj3); in 1 M HNO;.
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Peak Analysis
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3 Gaussian -4.2505 16.20619 -0.24639 1610.68162 -5.04671

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(NO;); in 1 M HNOs.
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Peak Analysis
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Fitting Results
Peak Index \ Peak Type Area Intg FWHM | Max Height Center Grvty Area IntgP
1 Gaussian -45.43808 35.04962 -1.21788 1624.60896 -50.64601
2 Gaussian -44.27893 28.88293 -1.4402 1658.80951 -49.35399

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(NOs); in 1 M HNO:;.
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Peak Analysis
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1 Gaussian -57.56198 31.54236 -1.71439 1622.20198 -47.9085
2 Gaussian -62.58784 30.47485 -1.92937 1657.62544 -52.0915

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(NO;); in 1 M HNOs.
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Peak Analysis
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Peak Index \ Peak Type Area Intg | FWHM \ Max Height Center Grvty \ Area IntgP

1 Gaussian -55.31579 30.01834 -1.73113 1622.27691 -48.87291
2 Gaussian -57.86714 30.45681 -1.78491 1657.20432 -51.12709

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(NOs); in 1 M HNO;.
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Peak Analysis
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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(NOs); in 1 M HNO:;.
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Peak Analysis
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Gaussian -49.93368 30.27935 -1.54923 1657.77506 -48.90029

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(NOj3); in 1 M HNO;.
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Peak Analysis
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2 Gaussian -54.3765 29.51241 -1.73091 1657.39407 -48.08873

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(NOs); in 1 M HNO:s.
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Peak Analysis
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2 Gaussian -48.92323 29.98522 -1.53277 1657.61713 -51.51185

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(NOs); in 1 M HNO:s.
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Peak Analysis
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1 Gaussian -54.83546 27.92849 -1.84451 1623.94966 -50.22854
2 Gaussian -54.33647 29.77386 -1.71445 1658.13431 -49.77146

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(NOs); in 1 M HNOs.
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Peak Analysis
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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(NO;); in 1 M HNOs.
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Peak Analysis
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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(NOs); in 1 M HNO:s.
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Peak Analysis
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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); in 1 M HNO;.
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