Ph.D. positions

The Rheology of Colloidal Suspensions:
Shape and Charge anisotropy
Keywords:
Anisotropic colloids, rheology, electrostatics, Stokesian dynamics, SAXS experiments
Academic context:
These Ph.D. positions are part of the NEMESIS project (2016-2019), a chair attributed to
Jeff Morris (Levich Institute, City College of New York) at the University of Toulouse.
Project summary:
Many industrially relevant complex fluids are constituted of a Newtonian liquid and small
objects called colloids (suspensions of clay platelets, rod-like viruses, proteins...). When
these suspensions are forced to flow, the relative positions and
orientations of the particles, referred as “microstructure”, are
modified. They can form amorphous or crystalline phases
depending on the particle shape, surface charge and shear rate.
This has direct applications to driven assembly of colloids or flowassisted crystallization. Moreover, this microstructure determines
the rheology of the suspension [Vermant & Solomon, J. Phys.:
Condes. Matter 17 (2005)].
Two Ph.D positions are opened to investigate the effect of colloidal
anisotropy on the out-of-equilibrium phase diagram and on the
rheology of colloidal suspensions. The first Ph.D. will be concerned by the effect of shape
anisotropy, keeping the surface charge uniform. The second Ph.D. will be focused on the
effect of surface charge heterogeneities on simple spheres, this heterogeneity being either
intrinsic to the colloids (e.g. proteins) or due to local charge regulation effects.
These investigations will be carried out both numerically and
experimentally. Simulations resolved at the particle scale will
be undertaken to understand the local physics at play,
accounting for both many-body hydrodynamic and electrostatic
interactions with Stokesian dynamics and Poisson-Boltzmann
computations. X-ray scattering (SAXS) experiments will be
conducted in parallel to provide complementary information
and assess the predictive character of the simulations.
Profile:
The two Ph.D. students can have either an experimentalist or a numericist profile. They
will work in a team involving a post-doctoral researcher responsible for the main numerical
developments. They should however be able to run simulations, and post-process the
simulation and SAXS results. They should also have a good understanding of - and a
motivation to study - the underlying physics, i.e. rheology, low-Reynolds hydrodynamics,
and electrostatic interactions.
Academic supervisors:
Jeff Morris (CCNY), Yannick Hallez, Martine Meireles & Kevin Roger (University of Toulouse)
Administrative aspects:
Job location: Toulouse at the Laboratoire de Génie Chimique (www.lgc.cnrs.fr); Duration: 3
years; Net salary including social security: ~1500 euros/month.

Contact: Jeff Morris (morris@ccny.cuny.edu), Yannick Hallez (yannick.hallez@univtlse3.fr), Martine Meireles (martine.meireles-masbernat@univ-tlse3.fr), Kevin Roger
(kevin.roger@ensiacet.fr)

