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Abstract:

The mitigation of carbon dioxide emissions to the atmosphere via catalytic
conversions to fuels poses a promising route to avoid the impacts of global
warming. The methanation of carbon dioxide using catalytic systems is a viable
route to CO2 valorisation, however,
significant energy inputs are required (conventionally using heat at ?400 °C).
The use of plasma (the fourth state of matter that occurs naturally in the form
of lightening or hot plasma in the sun) can aid in reducing this overall energy
input. This project endeavours to
design catalysts for the room temperature plasma conversion of carbon dioxide
into methane and water.
Overall, a suitable catalyst for this conversion remains elusive. Nickel is
considered as one of the most efficient metals for methanation. Under plasma,
Ni provides high activity for the methanation reaction however the support also
contributes to the overall catalyst performance. Commercially, alumina is
considered as the most effective support but in plasma catalysis it has been
found that mixed supports such as titania/alumina outperform alumina alone.

Research Environment:

The student undertaking this project will be working at the Particles and
Catalysis Research Group, School of Chemical Engineering, under the guidance
of Dr Emma Lovell, A/Prof Jason Scott and Prof
Rose Amal. For more information on this project please contact Dr Emma Lovell

Novelty and Contribution:

A novel approach to address some of the technical issues such as selection of
suitable active metal and/or promotor as well as the support that controls the
catalytic performance

Expected Outcomes:

The aim of the study is to screen the suitable metal and support with the
emphasis to develop understanding of plasma-based reaction in comparison to
thermal catalysis.
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