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The Van 't Hoff laboratory for Physical and Colloid Chemistry is specialized in physical
chemistry and colloid science. Its staff members teach courses on physical chemistry
across the bachelor and master curricula, and they apply their knowledge to unravel
physical phenomena that involve colloidal systems and other soft matter.

Associate prof. Ben Erné studies electrical double layers, for instance now developing
a new type of Donnan-effect sensor to characterize the charge of soft matter, with
R&D and quality control applications in food, coatings, and waste-water treatments.

Associate Prof. Martin Haase aims to advance renewable energy, address water
scarcity, and cut industrial CO, emissions. His group improves filters, batteries, fuel
cells, and reactors by innovating chemical technologies based on bicontinuous liquid
networks stabilized by interfacially jammed colloidal particles (“bijels”, see also his
research group homepage and YouTube channel).

Assistant prof. Marlous Kamp develops colloidal nanolenses that further boost the
chemical detection potential of Surface-Enhanced Raman Scattering, by guiding the
light emitted from a point source toward the microscope’s objective.

Full prof. Willem Kegel (see his lectures on YouTube) focuses on the (statistical)
thermodynamic description of self-assembly in soft matter and in biological systems.
Examples are cooperative ligand-mediated transitions, similar to oxygen binding onto
hemoglobin, self-assembly of viruses, and genetic transcription regulation.

Associate prof. Andrei Petukhov studies colloidal matter via small-angle X-ray
scattering methods, from colloidal particles at liquid interfaces to self-assembled
amphipolar molecules and crystals of monodisperse microspheres.

Student projects in the Van 't lab are typically aimed at elucidating the physical
chemistry of a well-defined colloidal or soft matter system. The tackled problems
range from purely fundamental to application-driven questions. Interested students
should have an affinity for theoretical physical chemistry, since in the end, what
drives us is to increase the understanding of physical behavior. The day-to-day
research activities often consist of chemical synthesis and characterization, or
physical measurements on existing chemical systems, or the development of
theoretical models, or combinations of the three, depending on the project.

Our laboratory is well equipped for experimental work in this field. It has chemical
synthesis facilities and a wide range of colloidal analysis techniques, including state-
of-the art confocal microscopes, commercial and home-built light scattering setups,
analytical centrifuges, and various other techniques (rheological, electrical, magnetic).
Most x-ray scattering experiments are performed at the European synchrotron ESRF
in Grenoble, France.


https://www.youtube.com/channel/UCV_C7d_B5EWdCmVx6M5AD9A
https://martinhaase.com/
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Within UU, PCC collaborates with other groups of the Debye Institute, via shared
weekly seminars and co-supervision of PhD students, for instance with the Soft
Condensed Matter group, CMI (colloidal particles), and MCC (electrochemistry). The
Van 't Hoff lab. is embedded in the national and international colloids and soft matter
communities, for instance collaborating with former PhD students now prof. in
Oxford and at NYU. Martin Haase's research on batteries and filters has support from
several companies (batteries: E-Magy, Leyden]ar, LionVolt, E-Lyte; filters: Pentair X-
flow, Surflay Nanotec, Lenntech, Solsep). Marlous Kamp regularly is in Cambridge (UK)
for a week or two, collaborating on new optical methods. Andrei Petukhov
collaborates with Debye groups and abroad on small-angle scattering techniques,
often attending experiments and high-level board meetings at ESRF in Grenoble.
Willem Kegel collaborates on biological physics with groups at Caltech, UCLA and at
UU (biochemistry and pharmacy). Ben Erné collaborates with NIZO food research,
which co-finances a PhD project and where several master’s students have done their
master’s internship. PCC students have also done their internship at other companies
or universities with which we have contacts (AkzoNobel, Campina, Canon, ESRF, Penn
State, Oxford, Lund...).

Recommended courses

Within the Chemistry and Physics departments, students can choose from several
courses that focus on physical chemistry and soft matter. PCC staff members give
3.75 EC courses on Transport Phenomena (SK-MTRPH), Nonequilibrium
Thermodynamics (SK-MNOTH), Colloidal Dispersions (SK-MCODI), and Colloidal
Analysis Techniques (SK-MCOAT). Physics courses (requiring proper prior knowledge
of physics and mathematics) include Fundamentals of Soft Matter (NS-TP449M),
Experimental Soft Matter (NS-EX432M), Theory of Soft and Active Matter (NS-TP458M),
Modelling and Simulation (NS-TP432M), Fundamentals of Biophysics (NS-TP464M),
and Stochastic Processes in Biophysics (NS-TP465M).

Contact Details

To apply for a project, please contact the coordinator of PCC. You may also contact
one of the staff members directly, but in that case, please put the coordinator in the
cc.

The PCC group is in the North wing on the 7% floor of the Kruyt building. When you
arrive on the 7 floor, a lab member must let you in, since there is a locked door that
requires an electronic access card. Please make an appointment before you come.

More information about the group and an overview of projects explicitly searching for
students can be found at: https://www.uu.nl/en/research/physical-colloid-chemistry
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