
 
5th ISPCEM, 3rd - 7th July 2022, Liverpool, UK     

On the effect of promoters over Ni/CeO2 catalyst for plasma-catalytic CO2 
methanation 

 
Golshid Hasracka, M. Carmen Bacarizab, Carlos Henriquesb, Patrick Da Costaa,* 

aInstitut Jean Le Rond d'Alembert, Sorbonne Université, CNRS UMR 7190, 2 Place de la Gare de Ceinture, 78210 
Saint-Cyr-l'Ecole, France 

bCentro de Química Estrutural, Chemical Engineering Department, Instituto Superior Técnico, Universidade de 
Lisboa, Av. Rovisco Pais, 1049-001, Lisboa, Portugal  

*Corresponding author: patrick.da_costa@sorbonne-universite.fr 
 

CO2 hydrogenation to synthetic fuels and value-added chemicals has been lately proposed as a promising 
technology to stabilize the anthropogenic emissions of this greenhouse gas. CO2 hydrogenation or Sabatier 
reaction is one of these processes [1], which has been carried out by different types of metal-supported catalysts. 
Among all, Ni-based catalysts are the most used due to their high activity, availability and lower cost [2][3][4]. 
In terms of studied supports, cerium oxide (CeO2) can be considered as promising because of its favourable 
properties such as oxygen mobility, which enhances CO2 activation and hinders carbon deposition [3]. 
Moreover, it is well known that the use of promoters can improve catalytic activity and stability [5][6]. Plasma 
catalytic methanation has been proposed, since 2010, as an alternative to the conventional thermal process [3]. 
However, studies focused on identifying the best plasma catalytic system through plasma or catalyst’s design 
are still on-going. In the present work, non-thermal plasma (NTP)-assisted CO2 methanation was performed 
over 15Ni/CeO2 catalysts promoted with 5wt% of different metals, such as Co, Cu, Fe, La and Y.  
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Figure 1. a) CO2 conversion as a function of input voltage, b) CO2 conversion as a function of power at 14.5kV input voltage 

     The promotion effect of Co, La and Y in plasma was proved and could be mostly linked with the basic 
properties of the metal oxides formed. Also, it can be observed that 5 wt% of Y and La led to the higher CO2 
conversion (78%) and methane selectivity (99%) when compared to the other samples [5]. Also, one could 
note that, in the presence of Y and La, the consumed power is significantly lower, which leads to synergistic 
effects. The synergetic effect can be linked with the chemical and physical properties of the proposed catalysts. 
 
References 
[1] F.M. Baena-Moreno, M. Rodríguez-Galán, F. Vega, B. Alonso-Fariñas, L.F. Vilches Arenas, B. Navarrete, Energy Sources 

Part Recovery Util. Environ. Eff. 41 (2019) 1403–1433. 
[2] P. Da Costa, G. Hasrack, J. Bonnety, C. Henriques, Curr. Opin. Green Sustain. Chem. 32 (2021) 100540. 
[3] G. Hasrack, M.C. Bacariza, C. Henriques, P. Da Costa, Catalysts 12 (2022) 36. 
[4] M.C. Bacariza, M. Biset-Peiró, I. Graça, J. Guilera, J. Morante, J.M. Lopes, T. Andreu, C. Henriques, J. CO2 Util. 26 (2018) 

202–211. 
[5] M. Mikhail, P. Da Costa, J. Amouroux, S. Cavadias, M. Tatoulian, M.E. Gálvez, S. Ognier, Appl. Catal. B Environ. 294 (2021) 

120233. 
[6] P. Summa, K. Świrk, Y. Wang, B. Samojeden, M. Rønning, C. Hu, M. Motak, P. Da Costa, Appl. Mater. Today 25 (2021) 

101211. 
 


	On the effect of promoters over Ni/CeO2 catalyst for plasma-catalytic CO2 methanation
	Golshid Hasracka, M. Carmen Bacarizab, Carlos Henriquesb, Patrick Da Costaa,*
	Figure 1. a) CO2 conversion as a function of input voltage, b) CO2 conversion as a function of power at 14.5kV input voltage
	References

