\\W}}’ Utrecht

UA:

AA!\\%Q University

@W/

INORGANIC CHEMISTRY AND CATALYSIS (ICC)

As part of the Institute for Sustainable and Circular Chemistry (ISCC), our group
focuses on characterization, performance, and synthesis of inorganic functional
materials with special emphasis on well-defined heterogeneous catalysts for energy
storage and sustainable physicochemical conversion processes in the fields

of thermal catalysis, photocatalysis and electrocatalysis. We specialize in the
development of operando and in-situ (time-resolved) spectroscopy and microscopy
techniques to develop structure-performance relationships and understand, for
example, the function and deactivation of solid catalysts. Further focal areas include
plastic recycling, industrial catalysis, environmental analysis, plasmonic sensing, and
data mining. Current staff members are prof. Bert Weckhuysen (operando
characterization of heterogeneous catalysts), prof. Eelco Vogt (refinery catalysis), dr.
Florian Meirer (data mining and micronanoplastics), dr. Eline Hutter (photovoltaics
and -catalysis), dr. Ina Vollmer (chemical recycling of plastics), dr. Laurens
Mandemaker (environmental analysis), dr. Matteo Monai (small molecule activation)
and dr. Ward van der Stam (electrocatalysis). The overarching focus of the different
research lines is to to establish the relationship between the structure and
functionality of heterogeneous catalysts and related materials with emphasis on
sustainability challenges.

A stronghold of the ICC group is the variety of characterization techniques that are
used to establish structure-function relationships. For example, advanced
spectroscopic in-situ techniques, such as Raman, infrared, UV-Vis, (single molecule)
fluorescence, atomic force microscopy and synchrotron X-ray microscopy and
spectroscopy, are being developed and applied to study the catalyst material under
real reactionconditions. The ultimate goal is to obtain single molecule and single
atom information of individual reaction events within a solid catalyst underoperando
conditions. The catalysts range from metal oxides to noble metals, supported on high
surface micro and mesoporous materials, such as zeolites and metal organic
frameworks. Current processes under study are methane and light alkane activation,
olefin polymerization, Fischer-Tropsch synthesis as well as selective oxidation,
dehydrogenation, and hydrogenation reactions, amongst others. Furthermore, the
ICC group studies the development of new catalysts and conversion routes for the
valorization of biomass (e.g. lignin, chitin, sugars, oils and alcohols) and municipal
waste (e.g. plastics) to chemicals and fuels. To this extent, liquid-phase in situ
spectroscopic techniques are being developed and applied. The group is also working
on the design of new heterogeneous photo- and electrocatalysts for the production
of solar fuels (e.g. CO2 activation) and on chemical recycling of plastics for a
sustainable future and always applies advanced spectroscopic techniques to study
the reactions involved in those processes. Finally, data mining and environmental
analysis (e.g. micronanoplastics) is performed at ICC, studying samples ranging from
aerosols to paintings to tissue using advanced characterization methods.
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Collaborations

Many of the projects in our group are part of international collaborations and/or
involve industrial partners, such as Shell, Dow, BASF, ExxonMobil, AkzoNobel,
Albemarle, SCG, Clariant, BP, Total, Croda and Avantium. The group facilitates
traineeships in the chemical industry, Dutch governmental organizations and foreign
universities, based on intensive contacts with researchers from national and
international companies and universities. If you have a specific scientific topic in the
field of catalysis in mind, we will do our best to find the right project or internship for
you.

Recommended courses

The ICC staff members are involved in various courses in the Chemistry bachelor
programme, as well as in the SCC and Nanomaterials master programmes. In many
of these courses, the topic is very related to the research performed at ICC. Examples
include (Advanced) Catalysis, Spectroscopy of Molecules and Materials, (Advanced)
Electrochemistry, Polymer Chemistry. Depending on the topic of your preferred
research project, the recommended courses might differ. Please consult with the staff
member involved in your project or with the ICC research coordinator (Ward van der
Stam, w.vanderstam@uu.nl).

Contact Details

For more information, please contact dr. Ward van der Stam (w.vanderstam@uu.nl,
David de Wied gebouw, kamer 4.86), or consult our website:

https://inorganic-chemistry-and-catalysis.eu/information-for-students/
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