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Fig. S1 The RDF of CI, N atom of NO3, C atom of CO3~ around An3*#* in 20 ns sampling simulations.
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Fig. S2 The free energy integral from window number 0—40 in the FEP calculations of CI", NO3, and CO7.
The window number 0-20 represents the perturbation of vdW interaction, while 21-40 represents the perturbation of electrostatic interaction.
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3 Correlation function of residence time
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Fig. S3 The residence time of 1% coordination shell water during the 20 ns MD simulations for tetravalent cations
(left, Th** in black, U*' in red, Np*" in green and Pu** in blue) and trivalent cations (right, Am3* in black and Cm?®" in red).
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