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The need to reduce the concentration of CO; in the atmosphere is becoming increasingly necessary
since it is considered the main factor responsible for climate change. Carbon Capture and Utilization
(CCU) technologies offer the opportunity to valorise CO; as a raw material to produce a wide range
of chemicals. In this work, the innovative catalytic Non-Thermal Plasma (NTP)-assisted
hydrogenation of CO, to CHs4 (methanation reaction) in a Dielectric Barrier Discharge (DBD) reactor
was investigated. The reactor is made up of two coaxial quartz tubes: the outer tube has an external
diameter of 24 mm, an internal diameter of 22 mm and a length of 400 mm. The inner tube has an
external diameter of 6 mm, an internal diameter of 4 mm and a length of 400 mm. Different
monometallic (10%wt.-Ni_yAl,03, 0.5%wt.-Rh_yAl,03, 0,5%wt.-Ru_yAl,O3) and bimetallic (0.5wt%-
Ru-0.5wt%Rh_yAl,03, 0.5wt%-Rh-0.5wt%Ru_yAl,03) catalysts prepared starting by Al,Os spheres
with a diameter of 1 — 2 mm were tested by varying the gas hourly space velocity (GHSV) in the
temperature range 180 — 400 °C at atmospheric pressure. The results showed that it was possible
to carry out the CO, methanation reaction at temperatures lower than the traditional processes’
ones. Moreover, especially with the bimetallic catalysts, it was possible to achieve CO;, conversions
up to 97% and CHa selectivity of approximately 98% at temperatures of 190 °C as it can be seen from
Errore. L'origine riferimento non é stata trovata. a). These results have been compared with the
ones obtained in a thermal test, and it has been found that comparable CH4 yields have been
obtained at temperatures approximately 100 °C lower than the ones needed for the conventional
thermal process (Errore. L'origine riferimento non é stata trovata.b) thanks to NTP. Starting by these
findings, a preliminary mathematical model was implemented by considering in the used equations
the main features of plasma, and the results confirmed the lowering of the apparent activation
energy in the NTP-assisted system with respect to the conventional one.



