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Extended Abstract 
The main feature of cerium dioxide is the oxygen storage capacity, allowing release and accommodation of oxygen 

depending on the reaction conditions. The reduction of cerium dioxide results in formation of O vacancies, which is 

accompanied by reduction of two Ce4+ cations to Ce3+. This behavior of cerium dioxide is found to depend strongly on the 

nanostructuring of the material [1,2]. In order to clarify the specific properties of nanosized particles of cerium dioxide we 

performed series of quantum chemical calculations of model systems containing pristine ceria nanoparticles, supported 

platinum species as active phase, doped structure with other metal ions, as well as intermediate surface species.  

 We investigated deposited platinum clusters and isolated ions on cerium dioxide support as well as adsorption and 

oxidation of CO or NO on them [3]. The relative stability of several reduced and oxidized structures as well as different 

locations of the platinum was modelled.  

As surface intermediates for NO conversion we considered various structures of nitrites, nitrates, as well as some novel 

structures as new types of surface species as azides and nitric oxide dianion [4,5].  

Acknowledgements: The work is performed in the frame of the project EXTREME, funded by the Bulgarian Ministry 

of Education and Science (D01-76/30.03.2021). The computational resources are provided by the Avitihol supercomputer. 

 

References 
[1] A. Migani, G. N. Vayssilov, S. T. Bromley, F. Illas,  K. M. Neyman, Chem. Commun., 46, 5936 (2010). 

[2] G. N. Vayssilov, Y. Lykhach, A. Migani, T. Staudt, G. P. Petrova, N. Tsud, T. Skála, A. Bruix, F. Illas, K. C. Prince, V. 

Matolín, K. M. Neyman, J. Libuda, Nature Mater. 10, 310 (2011). 

[3] H. A. Aleksandrov, K. M. Neyman, K. I. Hadjiivanov, G. N. Vayssilov, Phys. Chem. Chem. Phys. 18, 22180 (2016). 

[4] M. Y. Mihaylov, E. Z. Ivanova, H. A. Aleksandrov, P. St. Petkov, G. N. Vayssilov, K. I. Hadjiivanov, Molec. Catal. 451, 

114 (2018). 

[5] M. Y. Mihaylov, V. R. Zdravkova, E. Z. Ivanova, H. A. Aleksandrov, P. St. Petkov, G. N. Vayssilov, K. I. Hadjiivanov, 

J. Catal. 394, 245 (2021). 


