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Table 1 Non-bonded LJ interaction parameters for AnO;Jr — water interactions. LJ parameters for SPC/Fw, TIP3P, TIP4P, and TIP5P water
models are taken from previous work by Rai et al !,

SPC/Fw SPC/E TIP3P TIP4P TIP5P

GAn_Ow (M) 0325 0306 0325 0278 0.326
€an_ow (KJ/mol) 0270  0.587 0270 1390 0.260
GoAn_Ow (NM) 0300 0350 0300 0307 0.292

€oan—ow (kJ/mol) 1.080 0.192 1.080 0.850 1.470

Table 2 Mean squared error (MSE) to see the quality of fitting of LJ+Coulombic functional form for AnOZ*-SPC/E water interactions to
ab-initio PES

AnO3"  UO5" NpO3" PuO;" AmO5" UO, NpO; PuO; AmO,
MSE 256 224 273 31.0 331 343 302 283

To account for the effect of simulation box size on the hydration free energy, hydration free energies of
the same ion (UO%*) in the same water model (SPC/E) were calculated in 5 different box sizes as plotted
in Fig. 1. From the plot, we see that the hydration free energy gets almost independent at large box sizes.
Since we used 3.12 nm box size to calculate hydration free energies in the main paper, thus we added -2.2
kJ/mol to the calculated hydration free energies to make them box size independent. Note that the effect
of box size on the final value of hydration free energy was only studied for dication in SPC/E water. We
assumed that a similar trend will follow for other ions and in other water models, and the same correction
of -2.2 kJ/mol was employed in all the values of hydration free energies calculated in cubic box length of
3.12 nm for the dications. A similar procedure was used to obtain a correction of -1 kJ/mol to be added to
the hydration free energies for monocations.
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Fig. 1 Effect of cubic box length (L) used on AGpyq of UO%Jr in SPC/E water using MD simulations.
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