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Abstract

Rising levels of atmospheric carbon dioxide (COz2) are prompting significant environmental concerns and are
driving the scientific community to develop innovative mitigation strategies. A promising approach involves the
use of residual CO2 as a carbon source for producing value-added chemicals and fuels.[1] The methanation
reaction (also known as Sabatier reaction), which allows the formation of methane (CH4) and water via metal-
catalysed CO:2 reduction, shows great potential for advancing carbon recycling and renewable energy
storage.[2-4] In this contribution, we present a nickel-based catalyst, enhanced with ceria and supported on
v—0-Al, 03, that exhibits great low-temperature performance (80% CO, conversion and >99% methane
selectivity) even when operating at 250 °C and atmospheric pressure. Through DoE, we explored the
influence of nickel content, support material, reaction temperature and GSHV, thereby identifying the
parameters with the greatest impact on CO2 methanation. Subsequently, we investigated our catalyst’'s
behaviour using a series of experimental characterizations.

References

[11 I Hussain, A.A. Jalil, N.S. Hassan, M.Y.S. Hamid, Journal of Energy Chemistry, 62 (2021), 377-407.

[2] C. Vogt, M. Monai, G.J. Kramer, B.M. Weckhuysen, Nature, 2 (2019), 188-197.

[3] J.Ren, H. Lou, N. Xu, F. Zeng, G. Pei, Z. Wang, Journal of Energy Chemistry, 80 (2023), 182—206.

[4] O.E. Medina, A.A. Amell, D. Lépez, A. Santamaria, Renewable and Sustainable Energy Reviews, 207
(2025), 114926.




