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ABSTRACT

During the last decades, CO, hydrogenation towards methane stands out as a promising strategy,
with the dual purpose of utilizing captured industrial CO, emissions and excess RES-powered
electrolytic H,. Consequently, the produced synthetic CHs is considered as a carbon neutral energy
carrier, effectively harnessing the intermittence of renewable energy sources, such as solar and
wind™. Among the most explored catalysts for this process, nickel-ceria systems are characterized
by many advantageous characteristics, such as their enhanced redox properties, abundant oxygen
vacancies, thermal stability and are easily tuned, while their low-cost compared to noble metal
based catalysts facilitates their further scalability®. Recently, it has been demonstrated that
nanostructured ceria, namely ceria nanorods, exhibit superior catalytic behavior due to their
exposed crystal facets that comprise various beneficial redox and electronic properties®l. On the
other hand, although modifications in the metallic phase could lead to higher dispersions and more
active centers, it could also favour the CO production through the rWGS reaction . Therefore, a
balance between the particle size and optimal metal-support interactions should be achieved to
develop highly active and selective catalysts for CO, methanation. In this work, the remarkable low-
temperature CO; methanation activity of Ni/CeOz-nanorod catalysts with variable particle size
induced by the citric acid concentration during their synthesis is reported. Various complementary
characterization techniques, namely N2 physisorption, XRD, Raman spectroscopy, HR-TEM, H»-TPR,
CO,-TPD, H,-TPD, and XPS, were employed to assess the structure sensitivity of the developed
catalysts for the CO; methanation reaction.
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