
1. Molecular dynamics simulations

216 water molecules Temperature: 298 K Length of the cubic box: 18.643 Å
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Parametrization of a model potential for molecular dynamics simulations. 
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Context
Aqueous Radio-Chemistry in nuclear fuel cycles, waste disposals and environment

Objectives

Methodology First results
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La-OH2 distance (Å)

2 d(La-OH2)= 5.1 Å

1 d(La-OH2)= 10 Å

3 d(La-OH2)= 4.5 Å

5 d(La-OH2)= 2.6 Å

4 d(La-OH2)= 3.4 Å

1st shell 2nd shell

O-La (Å) CN O-La (Å) CN

Molecular dynamics 2.60 ± 0.01 8.75 4.84 ± 0.01 ~16
Ab initio calculations 2.6 ± 0.1 8 4.5 ± 0.1 -
Published data 2.54 ± 0.02 [3] 9.2 ± 1.5 [3] 4.63 [4] 16.0 [4]

Parameterization of the Tosi-Fumi potential
Comparison between molecular dynamics simulations, 
ab initio calculations and published data

Conclusion Prospect

Fitting the Tosi-Fumi potential 
on ab initio quantum-mechanics calculations
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2. Ab initio calculations
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Potential:

1. Definition

Model potential:

The Coulomb electrostatic term is given by:

Polarisation…

Short-range interactions were accounted for by using12-6 Lennard-Jones Potential:

and Tosi-Fumi Potential [1,2] with parameters fitted in the present work

2. Parametrization:
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