N
N

N

HAL

open science

Electrolytes for divalent cation batteries: development of
simulation methods and study of solvation environments

Mathieu Cancade, Camille Pelgrin-Morvan, Alessandra Serva, R. Vuilleumier,
Agilio Padua

» To cite this version:

Mathieu Cancade, Camille Pelgrin-Morvan, Alessandra Serva, R. Vuilleumier, Agilio Padua. Elec-
trolytes for divalent cation batteries: development of simulation methods and study of solvation
environments. PEPR Batteries Day, Jan 2025, Paris, France. hal-04919152

HAL Id: hal-04919152
https://hal.science/hal-04919152v1
Submitted on 29 Jan 2025

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial 4.0 International License


https://hal.science/hal-04919152v1
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://hal.archives-ouvertes.fr

s [ ]
||. Shrmix  PASTEUR. @
FRANCE \ PROGRAMME
= w7y,

DE RECHERCHE

— e h)
—  —
——
ENS DE LYON

Q SORBONNE
b UNIVERSITE

| PSL* CBP:

ENS

Electrolytes for divalent cation batteries:
development of simulation methods and
study of solvation environments

Mathieu Cancade*, Camille Pelgrin-Morvant, Alessandra Servat, Rodolphe Vuilleumier #, Agilio Padua®

* Laboratoire de Chimie (LCH), Ecole Normale Supérieure de Lyon, CNRS, 69364 Lyon, France
T Laboratoire Physico-Chimie des Elect[olytes et Nano-Systemes Interfaciaux (PHENIX), Sorbonne Université, CNRS, 75005 Paris, France
T PASTEUR, Département de Chimie, Ecole Normale Supérieure, Université Paris Sciences et Lettres, Sorbonne Université, CNRS, 75005 Paris, France

Corresponding author: agilio.padua@ens-lyon.fr

An Electrolyte Library for the Next
Generation of Divalent lon Batteries

LEGEND Project

Polarizable Molecular Dynamics

Solvation
properties )
Drude induced
dipoles
Dispersion and induction are separate
Data
g mining =P > Uns = Upaw + Ucoum
composition, / N\ K
erformances...
P Ugisp Uina
Machine learning 20
property prediction, ' € AR
optimization... exky ——
10 | 4
Interfacial 33 o
properties > 00 -
Runin X;g Uy = 41(2) - (&)
Objective: to develop a library of new divalent ion A0 T
electrolytes through a machine learning approach L L L L
combined with experiments, classical and quantum 0 2 /GA 8 10 12
r

molecular dynamics simulations.

m Initial request
4

~

config.mmcif N

field.xml —

T packmol simbox.xyz
w\{olxml )

config-p.mmcif
or config-p.pdb field-p-sc.xml |

| OpenMM
1 script

I
I
I
I
0
I
field-p.xml |
I
I
I

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

Solvation structures
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Glyme-based electrolytes

Radial distribution functions (RDF) and
coordination numbers (CN) offer a structural
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polarizable water model
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Comparison of the structure obtained from the classical simulation
and a geometry optimization at the Density Functional Theory level
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