
TheMax Planck Institute of Colloids and Interfaces (MPIKG, Potsdam, Germany) and
the Institut Laue-Langevin (ILL, Grenoble, France) jointly invite applications for a three-
year PhD program focusing on

Understanding Viscosity Changes inOppositely ChargedBiopoly-
electrolyte - Surfactant Complexes

Oppositely charged Polyelectrolyte- Surfactant Complexes (OPSCs) have attracted much
interest over the past decades. Not last because of their relevance in numerous household
applications such as detergency and paints, or as rheological modifiers. Depending on their
exact composition and chemical nature some of these OPSCs can greatly increase the vis-
cosity of aqueous solutions upon addition of relatively small amounts of material on the
order of 1 wt%, while others have only very little effect.

This project will focus on elucidating
the underlying mechanisms responsible for
the increase in viscosity and their structural
prerequisites. This will be achieved by com-
bining neutron scattering experiments and
molecular dynamics simulations. While
small angle neutron scattering (SANS) will
be used to determine the mesoscopic struc-
ture of the solutions, neutron spin-echo
spectroscopy (NSE) will be applied to study
their dynamics. The starting point of the
project will be the previously studied system JR 400/SDS which is known to form large
network structures. JR 400 is a cationically modified hydroxyethyl cellulose while sodium
dodecyl sulphate is one of the most abundantly used surfactants and their mixtures can
change the viscosity of a semi dilute aqueous solution over four orders of magnitude The
samples under investigation will be custom made surfactants and polyelectrolytes, allowing
to systematically vary different parameters of the systems. The experimental work will be
accompanied bymolecular dynamics simulations taking advantage of the umbrella sampling
method.

Combining the results from experimental work and simulations will allow for a com-
prehensive understanding of the mechanisms involved in the modification of rheological
properties in some of these mixtures and the lack of such effects in others.

The PhD student will be inscribed at the university of Potsdam and located inGrenoble,
France. For the first year s/he will be paid by MPIKG and the remaining two years will be
financed by ILL. Applicants should have a degree in chemistry, physics, material science
or another related field. Academic knowledge of colloid science, scattering methods and
molecular dynamics will be appreciated.

Please send your applications to:

Dr. Emanuel Schneck, Max Planck Institute of Colloids and Interfaces Potsdam, Germany
email: schneck@mpikg.mpg.de

or

Dr. Ingo Hoffmann, Institut Laue-Langevin, Spectroscopy Group, Grenoble, France
email: hoffmann@ill.fr

1


