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S1 Figures

Fig. S1 Atom types and partial atomic charges of the DMDOHEMA molecule. For clarity, partial
atomic charges have been written in the same color as the atom type, i.e., C (cyan): sp2 C
carbonyl group; CT (gray): sp3 aliphatic C; HC (green): H aliphatic bonded to C without
electron-withdrawing group; H1 (purple): H aliphatic bonded to C with 1 electron-withdrawing
group; N (blue): sp2 nitrogen in amide groups; O (red): carbonyl group oxygen; OS (pink): ether
oxygen.
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Fig. S2 Radial distribution functions (solid line) and corresponding coordination numbers (dashed
line) calculated for (a) U – Oeq, (b) U – Heq, (c) U – Oyl, and (d) Oyl – HW. Theoretical radial
distribution functions calculated from the experimental metrical parameters are also plotted
(dashed dotted line).
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Fig. S3 (Top) k3-weighted EXAFS spectra corresponding to the (a) U – Oyl and (b) U – Oeq

distances and (bottom) Fourier transform (FT) obtained from k3-weighted EXAFS spectra for a k
range of 1.7 to 16.9 Å−1 corresponding to the (c) U – Oyl and (d) U – Oeq distances. The
experimental results are presented in black and the theoretical results are presented in blue and
red for the URA1 and URAnew models, respectively.
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S2 Tables

Table S1 UO2+
2 – H2O first shell structural parameters calculated from MD simulations using the

URAnew model for UO2+
2 as a function of the simulation temperature

EXAFS 298.15a 400a 500a 550a 600a

N(Oyl)b 2 2 2 2 2 2
R(Oyl)c 1.77 1.78 1.78 1.78 1.78 1.77
σ2(Oyl)d 0.0018 0.0010 0.0013 0.0017 0.0018 0.0020

N(Oeq)b 5.3 ± 0.5 5 5 5 5 5
R(Oeq)c 2.42 2.43 2.43 2.43 2.43 2.43
σ2(Oeq)d 0.0080 0.0044 0.0060 0.0078 0.0086 0.0094
a Temperature (in K). b Number of oxygen atoms. c Distance (in Å). d Debye-Waller Factor
(in Å2).
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Table S2 Configurations in organic phase calculated from MD simulations at 298.15 K

Configuration % (number)

0 water molecule

UO2(NO3)2(DMDOHEMA)2(H2O)0 13.95% (6)
UO2(NO3)2(DMDOHEMA)3(H2O)0 4.65% (2)

[UO2(NO3)3(DMDOHEMA)1(H2O)0]
− 2.33% (1)

[UO2(NO3)3(DMDOHEMA)2(H2O)0]
− 4.65% (2)

1 water molecule

UO2(NO3)2(DMDOHEMA)1(H2O)1 2.33% (1)
UO2(NO3)2(DMDOHEMA)1.5(H2O)1 9.30% (4)
UO2(NO3)2(DMDOHEMA)2(H2O)1 23.26% (10)

[UO2(NO3)3(DMDOHEMA)0(H2O)1]
− 2.33% (1)

[UO2(NO3)3(DMDOHEMA)1(H2O)1]
− 9.30% (4)

[UO2(NO3)4(DMDOHEMA)0(H2O)1]
2− 2.33% (1)

2 water molecules

UO2(NO3)2(DMDOHEMA)0(H2O)2 2.33% (1)
UO2(NO3)2(DMDOHEMA)1(H2O)2 16.28% (7)

3 water molecules

[UO2(NO3)1(DMDOHEMA)1(H2O)3]
+ 2.33% (1)

UO2(NO3)2(DMDOHEMA)0(H2O)3 2.33% (1)

4 water molecules

[UO2(NO3)1(DMDOHEMA)0(H2O)4]
+ 2.33% (1)
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