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An Electrolyte Library for the Next
Generation of Divalent Ion Batteries
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Objective: to develop a library of new divalent ion
electrolytes through a machine learning approach
combined with experiments, classical and quantum
molecular dynamics simulations.
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Workflow

Damping functions are used to overcome overpolarization
issues encountered during simulations of systems with divalent
cations.

Dispersion and induction are separate

𝑈./ = 𝑈012 + 𝑈3456

𝑈1789 𝑈7:1
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Lifetimes

Species lifetimes can be assessed
using autocorrelation functions,
which illustrate the stability of
structures and the temporal
evolution of electrolyte composition.
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Diffusion coefficients

Solvation structures

Radial distribution functions (RDF) and
coordination numbers (CN) offer a structural
characterization of the charge carriers’
environment within the bulk electrolyte.

(10-5 cm2.s-1)

Experiment* This study

Ca2+ + 2 Cl- 1.20 1.09 ± 0.18

Mg2+ + 2 Cl- 1.15 1.06 ± 0.23

Zn2+ + 2 Cl- 1.14 1.08 ± 0.18

* Yu et a l., J. Chem . Theory Com put. 2010 , 6  (3), 774–786.
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Electrode/electrolyte interface

Zn(0001)/water interface: Constant potential classical MD simulations

Comparison of the structure obtained from the classical simulation 
and a geometry optimization at the Density Functional Theory level 

In progress: optimization of the Van der
Waals interactions to correctly describe
the H2O structure at the Zn electrode.
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https://gitlab.com/ampere2/metalwalls
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