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1

Materials-Envi Lab
Radek Zbořil



Who We Are
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ca 50 scientists from 12 countries
(Japan, Germany, Italy, India, Greece, Ukraine, Iran, Vietnam, China, Poland)

Teams composed of experts from prestigious institutions:
e.g. Max Planck Institute, Leibniz Institute, Karolinska Institutet, University of Tokyo, 
University of Trieste, University of Regensburg

❑ Over 700 publications; over 80 000 citations, h-index 132
❑ TO5 5 world scientists in water treatment – Google Scholar
❑ Highly Cited Researcher by Clarivate Analytics (US) – TOP 1%
❑ The most cited CZ materials scientist 2022-2025 - research.com
❑ Czech Republic’s Minister of Education Award (2011).
❑ the Werner von Siemens Award (2018)
❑ Visionary 2021 Award (2x) for Advanced Environmental Solutions
❑ the Czech Chemical Society Award (2023)
❑ Member of European Research Council (ERC) Evaluation Panels (2022-2025)
❑ Member of editorial boards of journals published by Nature fam., Wiley, Elsevier
❑ Prince Sultan Bin Abdulaziz International Prize for Water (PSIPW) - 2024

Scientific Director of
Nanotechnology Centre, Centre 
for Energy and Environmental 
Technologies – CEET, VSB-TUO

Head of Materials-Envi Lab
(established in 2021)



Who We Are

3

Dr. Yazhou Zhou
H=31

Moved from Max 
Planck Institute 
Mainz

Assoc. Prof.
Jagadeesh
Rajenahally
H= 35

Leibniz Institute for
Catalysis
3x Science
10x Nature family

Dr. Indrajit Ghosh
H=33

Moved from Uni
Regensburg
2x Science, 2xNature

Prof. Klaus Mullen
H=209
TOP 10 World
Chemists
20 years Max-Planck 
Mainz Director
e.g. 10 Science and 
Nature papers

Excellent Senior Researchers

Excellent Junior Researchers

Assoc. Prof. 
Štěpán Kment
H=45

PI of Horizon Europe
Project Sun4Fuel
e.g. Nature Catal.

Dr. A. Bakandritsos
H=47

4x PI/co-PI in Horizon 
Europe/Widera
PI of MERGE project
at VSB-TUO
e.g. Nat. Nanotech..



Research Focus – Chemistry/Catalysis

New Concepts in 
Organic Synthesis

Novel Heterogeneous 
Nanocatalysts

Nature Catalysis 5, 20, 2022.Nature Nanotechnology, 17, 485, 2022.

➢ The first heterogeneous iron-based
catalyst for hydrogenation of nitro-
compounds to amines

➢ Superior yields and selectivities
compared to homogeneous
catalysts; simple catalyst recovery

➢ Substitution of expensive noble
metals with CuFeS2

➢ No need for high pressures and
temperatures

➢ Superior TOF values for a broad
scale of substrates = new way for
production of anilines from
nitro-compounds



Research Focus – Energy Harvesting/Storage

in bulk

PLASMONICS
Nano Letters 20 (2020) 3663.

EES 17 (2024) 8874

BEYOND Li-BATTERIES

PHOTO/ELECTRO-CATALYTIC HYDROGEN 
PRODUCTION

NANO-MICRO LETTERS, vol. 17, article no. 1, 2025.



Research Focus – Biomedicine

in bulk

NEW ANTIMICROBIAL TECHNOLOGIESCATALYTIC MEDICINE

Adv. Sci. 8 (2021) 2003090. Adv. Mater. 36 (2024) 2410652.

Nat. Nanotech. 20 (2025) 554.

EcoMat. 7 (2025) e70009.



Research Focus – Biomedicine

in bulk



Research Focus – Environmental Technologies

in bulk

Water Treatment Waste Valorisation

Nature Comm. 14 (2023) 1373.

Nature Comm. 16 (2025) 3476.Chem (2025), https://doi.org/10.1016/j.chempr.2025.102785



Key Results
Over 90 publications/year
ca 2/3 (60 papers) in D1

e.g. Chemical Reviews (IF=72.0), 
Chemical Society Reviews (60.6), 
Nature Catalysis (41.8), 
Nature Nanotechnology (34.9), 
Advanced Materials (26.8), 
Energy Environ. Sci (38.5), 
Nano-Micro Letters (36.3), 
Advanced Energy Materials (26.0)
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Current Projects

Single-Atom Photocatalysts Enhanced by a Self-Powered 
Photonic Glass Reactor for Advanced Biofuels

Twinning Excellence in Management and Research for 
Green Energy and Chemicals Using Single-atom Catalysis 

Examples of Horizon Europe Projects

2024-2026
Total 3 mil. EUR

2024-2027
Total 1.5 mil. EUR

2022-2025
Total 1.5 mil. EUR

Single Atom Based Nanohybrid Photocatalysts for Green Fuels

Dr. Bakandritsos

Prof. Zbořil



Collaborations
Collaborations with ca 30 top institutions and universities

across the world, e.g.:

- University of Oxford (1st in THE ranking; 3rd in QS ranking)
- Imperial College of London, UK (2nd in QS ranking)
- California Institute of Technology, USA (7th in THE)

- Technical University of Munich, Germany (26th in THE)
- Karolinska Institute, Sweden (49th in THE)



What We Seek / Offer

12
12

The most powerful microscopic lab for analysis of materials with atomic scale precision

Scanning Electron 
Microscope with Focused 
Ion Beam (SEM/FIB)

High Resolution Scanning 
Electron Microscope combined 
with X-ray Photoelectron 
Spectroscopy (HRSEM/XPS)



What We Seek / Offer
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Cutting-edge labs with synthetic and spectroscopic 
techniques for atomic scale engineering 



What We Seek / Offer
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We seek for:

❑Materials testing in real-scale 
technologies

❑ Shift to higher TRL  
- proof-of-concept technologies 

❑ Involvement of students in 
development, characterization and 
applications of advanced materials

❑ AI-design and computational 
modelling of materials, their 

properties and mechanisms of action

We offer:

❑ Utilization of state-of-the-art 
infrastructure

❑ Tailored development of materials 
with exceptional optical, sensing, 

chemical, magnetic properties

❑ Development/optimization of 
various technologies in chemistry, 

energy, water treatment, sensorics, 
medicine

❑ Know-how sharing - joint project 
applications



Thank you for your
attention
Prof. RNDr. Radek Zbořil, Ph.D. 
radek.zboril@vsb.cz
https://mel.vsb.cz/en/

mailto:radek.zboril@vsb.cz

