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New approach: direct electrochemica
valorization of complex feedstock
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Most established processes use platform chemicals
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Central methodology: Alternating current electrolysis
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* Fast redox processes

* Local pH at electrodes

* Consecutive redox-events
* Highly activated surfaces
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Chemical conversion

Biogenic value chains

High added-value
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Varying substrate

Fixed synthesis target, complex
substrate mixture can vary

New Kolbe pathway:
Biradical recombination :

In acidic conditions

Reductive amination
towards pyrrolidones

Acrylonitrile from biomass
using Kolbe electrolysis
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Electrode
development

Surface modification to
generate desired reactivity

(Ru 5 Ti,)O, for Kolbe
- Amorphous carbon for
rapid alternating polarity (rAP)

Which components of
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Waste upgrading

compositions tolerated

Model for non-biogenic waste

Reductive amination _‘

complex biogenic feedstock
affect electrode surfaces?

How can surface
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and product
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mitigated or reversed?
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graphite grains and redox mediators:
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How can the product distribution
be controlled by reaction engineering?

Which reactor parts must be modular for
challenging substrates that foam or clog?
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Reaction engineering

From stirred beaker to flow
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Data-driven
engineering

Al-assisted processing of
data from diverse sources
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ML-driven optimization of high-
dimensional parameter spaces

FAIR data
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The junior research group intends to deepen
and extend its expertise in this area.

Collec- Opinions and recommendations:
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Engagement in the scientific system
Since 2025 Spokesperson of the Young Reaction Engineers,
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Scientific results

Total number of publications: 16 (First author: 9 h-index: 8)
Invited talks: 11 (+2 scheduled)

Conference contributions: 21 (Oral: 11 Poster: 10)
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