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Materials Chemistry

and Catalysis
3 assistant professors

3 full professors

9 technical/admin staff
4 postdocs

25 PhDs

6 MSc. students

1 BsC. student
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Our mission: Materials, Catalysis, Sustainability

Making existing processes cleaner, Design and make new catalysts and energy
consume less energy and materials materials for a sustainable future

Fuels, chemical
building blocks...

Chemical products, medicines,

plastics, fuels...

Water (H,O)
Carbon dioxide (CO,)
80-90% uses catalyst Nitrogen (N,)



Materials and Catalysis Research
Our research focusses on sustainability

Testing

Characterization Preparation



Scientific staff

Full Professors Assistant professors

Dr. Peter Ngene
Materials for energy

conversion and storage

Prof. Petra. E. de Jongh
Catalysts and energy materials

Dr. Nongnuch Artrith
Computational Materials
Science, Machine Learning

Prof. Frank M. de Groot
X-ray Spectroscopy of
Catalytic Nanomaterials

Dr. Jessi van der Hoeven
Electron microscopy and
colloidal catalyst design

Prof. Krijn de Jong
emeritus




Prof. Petra de Jongh

:

Preparation and testing of catalytic materials

Fundamentals of
catalyst preparation
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Catalyst
Characterization

Testing under relevant conditions

Methanol Synthesis

CO,/CO and H, to
oxygenates, olefins, aromatics
e Selective oxidation

e Selective hydrogenation

e Electrocatalysis

e Battery materials

e Hydrogen
hydrogen methanal
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X-ray Spectroscopy: theory and in situ measurements

« Use X-ray spectroscopy to understand the
electronic and structural properties of energy
materials and heterogenous catalysts

« Develop or use theoretical models to interpret

Prof. Frank de Groot results from X-ray absorption spectroscopy
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Materials for energy storage and conversion

« Preparation and characterization of
materials for energy conversion and
storage

- Batteries, H, storage, fuel cells,
electrochemical CO, reduction

Dr. Peter Ngene

Next generation
Hydrogen «+—— Electricity +<—>|  Dpatteries (novel
1 Co, N, electrodes and solid
. Fuels/Chemical l electrolytes)
Fuel cells’
NH; |

Novel materials for
reversible H, storage




Dr. Nong Artrith

» Storage for renewable energy
> Enable electric vehicles
» Improve portable electronics

G. Machine Learning & Data Scienca

» Data from simulation and
experiment (with collaborators)

» Accelerating DFT calculations

» Predicting materials properties

>

( 2. Energy Storage ) (3. Energy Conversion )

Data mining for materials discovery

\_

> Replace fossil fuels (oil/gas)
» Produce synthetic fuels using
renewable energy

Computational Materials Science and Machine Learning

Modelling and computational discovery of energy materials and interpretation of experimental
observations with atomistic first-principles methods and machine learning

4 4. Method Development
> Open-source ML modeling tools
http://nartrith.atomistic.net @net
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Parameter Formats
ML Methods
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Share Procedures



Dr. Jessi van der Hoeven

Colloid synthesis
of atomically precise
model catalysts

Mesoporous silica coated
&u core Pdshell nanorods
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Colloidal Catalysts and Advanced Electron Microscopy

Focus on the design of new catalyst structures using colloid synthesis, and
looking at them under operating conditions in the electron microscope
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As a student .....

 You are welcome in our group.
* You will have a challenging and exciting research project.

 You can get acquainted with all aspects of research (synthesis,
characterisation, application, theory), but can choose to focus on a
specific aspect.

* You can find information on
https://materialschemistryandcatalysis.org/ - have a look at the
pages of the PhD students and postdocs.

* You can mail Peter Ngene for more information on available projects.

« You are advised to follow Advanced Catalysis and Synthesis of
heterogeneous catalysts and energy materials if you are interested in
doing a masters project.



https://materialschemistryandcatalysis.org/
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Copper sulfide derived nanoparticles supported on carbon for the e
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Stability of Colloidal Iron Oxide Nanoparticles on Titania and Silica
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Designing Highly Conductive Sodium-Based Metal Hydride
Nanocomposites: Interplay between Hydride and Oxide
Properties
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