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Bachelor Thesis

Electrochemical & Thermocatalytic Upgrading of Biomass-Derived Molecules
to Primary Amines using Carbon-Supported Noble Metal Catalysts

Lignin is the most abundant natural source of
aromatic compounds globally. In contrast to
the conventional, fossil fuel-based aromatic
feedstock, a biorefinery based on lignin
valorization offers a promising sustainable
pathway for highly functionalized key- and
drop-in chemicals. One especially desired
group of chemical intermediates are primary
amines, and they can be synthesized from
biomass-derived molecules through reductive
amination at elevated temperatures and
pressures using hydrogen and ammonia.
These biomass-derived amines can address
the demand for sustainable monomers and crosslinkers in the adhesive industry for the
production of biobased polymers and foams.

In this bachelor thesis, new carbon black-supported noble metal catalysts are synthesized
using state-of-the-art procedures, e.g., Incipient Wetness Impregnation, and characterized
structurally and physiochemically. The new materials will be employed as heterogenous
catalysts and electrocatalysts, after electrode preparation. You will learn to independently
operate a dual pressure reactor setup consisting of a thermocatalytic and an electrocatalytic
reactor, as well as conducting modern high-performance liquid chromatography (HPLC) for
product analysis.

Key topics: catalysis, electrochemistry, biomass valorization, hydrogen, catalyst synthesis,
carbon materials, HPLC

Qualifications:
e Some chemical background knowledge is helpful
o First experience with electrochemistry can be helpful, but is not necessary
e Ability to work independently as well as in a group environment
e Personal initiative and creativity in new fields of research; open to learning new things
o Ciritical thinking and interpretation, as well as presentation of research results
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