Catalytic methanation of CO2 in a dielectric barrier discharge (DBD) reactor
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[bookmark: _GoBack]The increasing carbon dioxide concentration in the atmosphere is assumed as the main culprit for global warming. The plasma-catalytic process of CO2 methanation is considered as a viable solution to store electrical energy and a feasible approach contributing to the mitigation of CO2 emissions in the atmosphere, through a closed carbon cycle.[1] Dielectric barrier discharge (DBD) plasma have been successfully coupled with Ni-ceria/zirconia catalyst[2] and Ni hydrotalcite-based catalyst[3] to produce CH4 from a stoichiometric amount of CO2 and H2 by Sabatier reaction. In this study, Ni-based catalysts were prepared in different particle sizes, and characterized by SEM, XRD, BET, TPR and TPD. The catalytic activity for CO2 methanation was tested in thermal-catalysis system and plasma-catalytic system respectively and the main result indicated that the use of a plasma-catalytic system allowed to reduce substantially the temperature and the pressure required to obtain a high and stable yield of CH4 compared to conventional thermal catalysis. To reduce the power consumption of the plasma reactor, the influence of parameters such as pressure, Gas hourly space velocity (GHSV) and size of catalytic particles was studied. Concerning the influence of the particle size, it was observed that the better performances in term of CO2 conversion were obtained surprisingly with the catalytic particles with the highest size (500 micrometers), what may indicate that the plasma discharge in the catalyst-bed is more homogeneous, which is favorable to the CO2 methanation. Concerning the pressure, a slight increase of the CO2 conversion of 2.6 % was observed with the increase of the absolute pressure inside the reactor from 1.0 atm to 3.0 atm. This is because the Sabatier reaction is a reaction with molecule decreased (5 to 1), increasing the pressure will shift the position of equilibrium to the right, towards the side of products, which help to increase the CO2 conversion.


References
[bookmark: _ENREF_1][1] R. Dębek, F. Azzolina-Jury, A. Travert, F. Maugé, Renewable and Sustainable Energy Reviews. 2019, 116, 
[bookmark: _ENREF_2][2] M. Nizio, A. Albarazi, S. Cavadias, J. Amouroux, M. E. Galvez, P. Da Costa, International Journal of Hydrogen Energy. 2016, 41, 27.
[bookmark: _ENREF_3][3] M. Nizio, R. Benrabbah, M. Krzak, R. Debek, M. Motak, S. Cavadias, M. E. Gálvez, P. Da Costa, Catalysis Communications. 2016, 83, 

