Non-Thermal plasma promoted bulk chemical synthesis

Non thermal plasmas (NTPs) present exciting new opportunities to inject energy into reacting
chemical systems using clean renewable electricity. Opportunities to both make and break
bonds (that would be hard to achieve with traditional heating or photochemical activations)
abound. However these are presently rarely investigated — particularly in NTP-catalyst promoted
processes. Industry is desperate to enact such new leading-edge ‘cold plasma’ promoted
transformation in organic synthesis and catalysis, but the basic research needed to achieve this
is missing. Ourtheme is dedicated to both explore the basics of these exciting new opportunities
in the chemical sciences and to develop new enabling chemical transformations.

Figure 1: NTP-catalysis is a novel technology driving innovation in sustainability in chemical processes, for instance in
CO: reduction

NTP is a partially ionized gas consisting of high energy electrons with ions, radicals and other
excited species remaining close to room temperature. This non-equilibrium nature of the plasma
allows synthesis through activation of stable molecules like N, and CO,. The effect is further
enhanced through catalysis. The synergy that arises has shown selectivity in the chemical
pathways that are unlocked. This multidisciplinary theme on NTP catalysis investigates and
optimizes this for a variety of (industrial) chemical processes that are currently energy intensive
and unfeasible at room temperature conditions unlike NTP.

Potential PhD projects could involve:

e Discovery of new catalytic processes for attaining nitrogen-containing organic
compounds

e Selective functionalisation of organic molecules via C-X (X = H, heteroatom) activation

e Preparation and functionalization of nhew types of polymers

e Understanding and optimisation of NTP-catalyst interactions and activations

e Surface and materials processing

e Control of environmental pollutants

e Carbon dioxide reduction and use

Research staff involved: Elmar Slikboer (NTU, lead), George Dimitrakis (UoN), Demos
Koutsogeorgis (NTU), Anabel Lanterna (UoN), Valeria Puddu (NTU), Pete License (UoN) and
Simon Woodward (UoN)
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