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TéEl/ Tel : 01 44 27 31 66
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Responsable équipe / Team leader : Marie Jardat

Site Web / Web site : www. phenix.cnrs.fr

Responsable du stage (encadrant) / Direct Supervisor : Marie Jardat & Vincent Dahirel
Fonction / Position : Professeur (M. J.) et Maitre de Conférences (V.D.)

Tél/ Tel : 01 44 27 32 65
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Période de stage / Internship period~ : ler février - ler juillet

Sujet | Title Numerical Simulations of polyelectrolytes dynamics

Projet scientifique (1 page maximum) / Scientific Project (maximum 1 page):
1. Projet / Project

Polyelectrolytes (polymers whose repeating units bear a charge) have applications in many industrial
fields including water treatment or oil recovery, and are essential elements of biological media. They
turn out to have a very rich and complex behaviour in particular from the dynamical point of view,
which is much less investigated than structural properties. In PHENIX laboratory, we seek to determine,
understand and predict the behavior of colloidal and porous systems from short (picosecond) to large
(hour) time scales, by using a unique combination of experimental and theoretical tools.

This internship deals with the modeling of the dynamical properties of polyelectrolytes in water. The
aim of this theoretical work is to build simplified but realistic models of polyelectrolytes, namely
coarse-grained models, whose dynamic properties in various conditions will be studied by numerical
simulations. The first system which will be investigated is the sodium polyacrylate. Some numerical
simulations of this polyelectrolyte in water have been carried out at the atomic scale. Experimental
determinations of the diffusion coefficient of the center of mass of the polyelectrolyte for several chain
lengths have also been conducted in the team. The goal of the internship is to derive effective coarse-
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grained models of the polyelectrolyte chain which account for its dynamical properties. Numerical
simulations based on a simplified description of the solvent (Multiparticle Collision Dynamics) wilwill
be used to compute the dynamic properties of the chain at the mesoscopic scale. A close collaboration
with experimentalists working on the same kind of systems in the lab will enable to assess the relevance
of the models.

2. Techniques ou méthodes utilisées / Specific techniques or methods

This internship consists in a theoretical work based on numerical simulations. Several simulation
methods will be handled (molecular dynamics at the atomic scale, Multiparticle Collision Dynamics at
the mesoscopic scale).
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