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Table S1. Emission wavelengths of lanthanides used in ICP-OES.

Wavelength Wavelength
Metal Metal
(nm) (nm)
La 398.852 Dy 353.171
Pr 422.293 Ho 345.600
Nd 430.358 Er 337.271
Sm 443.432 Tm 384.802
Eu 393.048 Yb 328.937

Gd 342.247 Lu 547.669
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Table S2. Calculated thermodynamic parameters for the reaction
M(€301)3 + NO3~ = M(€301),(NO3) + C3017 AG i calculated at a temperature of 298.15 K.

Metal AG AH AS
(kJ/mol) (kJ/mol) (J/mol-K)
Lanthanide
Ce 15.82 18.58 9.25
Pr 12.97 15.48 8.41
Pm 16.40 20.96 15.27
Sm 12.80 31.30 61.97
Eu 19.54 30.96 38.20
Tb 17.28 31.34 47.11
Dy 15.23 26.44 37.57
Ho 8.24 30.96 76.27
Er 6.90 27.20 67.95
Tm 4.48 31.34 90.17
Lu 6.95 26.19 64.68
Actinide
Am 19.04 21.84 9.29
Cm 18.62 22.51 13.01
Bk 23.22 29.16 20.04
Cf 21.09 27.07 20.08

Es 23.81 31.05 24.31
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Figure S1. Structure of 3,4,3-LI(1,2-HOPO).

%N%T@M?



S6

Figure S2. The pH corrected distribution ratio of the lanthanides Pr, Nd, Sm, Eu, Gd, Dy, Ho, Er,
Tm, Yb, and Lu with 0.5024 M HC301 at an average pCyy of 4.46. The value for ny, (1.13) was
obtained from radiotracer experiments with Eu.
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Figure S3. FTIR spectra of 20% tributyl phosphate (TBP) dissolved in n-dodecane following
contact with 15 M HNO;. The TBP organic phase contains 0.17 M H,O in this system. No broad
The band at 1648 cm™! is from the TBP-HNOj; species and no -OH stretch around 3000 cm™! is
observed. Water content was determined by Karl Fischer titration.
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[1] Ferraro, J.R., Borkowski, M., Chiarizia, R. and McAlister, D.R., 2001. FT-IR spectroscopy of
nitric acid in TBP/octane solution. Solvent Extraction and Ion Exchange, 19(6), pp.981-992.
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Optimized Geometries.

Coordinates are representative of the optimized structures of all lanthanide and actinide

complexes modeled.
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