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The resourceful use of carbon dioxide (CO2) is vital to achieving carbon
neutrality in Hong Kong by 2050 and will create a carbon-cycle economy
thereafter. The purpose of this project is to demonstrate in the laboratory that
sliding arcs can work with catalysts to reform CO2 and CH4 into high-value
liquid chemicals and fuels in one step at room temperature. This goal is
achieved mainly through the design of a novel reactor that generates a tornado-
like flow, allowing the arc to slide and disperse and then pass through a ceramic
honeycomb carrier coated with catalysts. This design can solve the current
problems with the synergy between the sliding arc plasma and the catalyst,
e.g., the arc plasma can deactivate the catalyst by acting directly on it, and the
active ingredients produced by the arc discharge do not make effective contact
with the catalyst. Furthermore, experiments are carried out to investigate the
influence of factors such as driving voltage, ratio and flow rate of the reactant
gases on the reactor performance. The project findings will further advance
the application of plasma-driven catalysts in the field of CO2 resource
utilisation.
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