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Praha, 07. 09. 2018 
 
To whom it may concern, 
 
hereby I review the thesis "Role of surface defects in ceria-based catalysis", written by              
Mgr. Andrii Tovt (the applicant). I would like to offer my comments and questions for               
consideration by the committee and the applicant. 
The thesis is, in general, a scientific summary of a broader-context investigation performed in              
the home workgroup of the applicant. The thesis itself is essentially collated from individual              
publications that follow the research line of the group, with purposefully written introductions to              
each of the papers or drafts, and supported generously by additional information and plenty of               
resources. The impression is that all the parts fit well within the scope of the topic of the thesis,                   
which is certainly of great interest. The choices of the measurement and analysis methods are               
most appropriate for the investigated phenomena, and benefit from combining various local and             
non-local information. Every major part of the thesis brings some important contribution to the              
field. 
The introduction and the methods sections are well-written and concise, the language is simple              
and clear. The experimental techniques are explained to sufficient extent, it is understood that it               
has been extensively explained in the literature. The references are abundant and leave no              
doubt about the efforts made to find the relevant sources of information. The fact that the                
presented publications, except for the drafts, have undergone scrutiny in the referee process             
proves the novelty and quality of the scientific results. Since the already published work is               
predominantly a team effort, it demonstrates the ability of the applicant to work in a large group                 
of both young and seasoned researchers. His experience with work at a synchrotron beamlines              
abroad definitely improves his career prospects. 
The results reveal some highly interesting properties of ceria catalyst model systems, that can              
have direct consequences for the applications in catalysis. Exactly such kind of precise             
understanding is the advantage that research can offer to technology. In particular, the first              
paper aims to quantify the charge transfer between Pt nanoparticles and its carrier, a relevant               
parameter of its catalytic properties. The next paper is investigating stabilization of the             
catalytically active single-Pt ions on ceria substrate and brings insights on the role of step               
density. Further work investigates a positive effect of annealing Pt/Ceria in oxygen on the              
stabilization of dispersed Pt2+ ions (PtO4 units). The last two parts of the thesis investigate water                



splitting on ceria and reveal a bulk channel for bulk ceria oxidation by water and an elementary                 
study of inverse model catalyst. 
There some aspects of the thesis that deserve a comment. First, in the three published papers,                
the applicant is listed as a contributing author. While I am not discussing the importance of the                 
applicant's contribution to these papers, I'd like to point out that this might unfortunately slow               
down the progress of the applicant in the near future. Therefore I sincerely encourage a soon                
publication of both manuscripts where the applicant is the first author, which will increase his               
chances to get funding and have a broader selection of post-doc opportunities. 
Second, the thesis is really hard to read, because of its layout, very much defined by the choice                  
of publishing the already formatted papers. Condensing the pages into the margins of the thesis               
unfortunately makes the letters almost unreadable, e.g. the Methods parts in the Nat. comm.              
paper goes below 1mm! I also do not understand why the manuscripts have not been formatted                
the same way as the introduction of the thesis (line spacing. margins, etc.). 
 
I have some questions that I 'd like the applicant to address during his upcoming public                
defense talk: 
 
Q1) Can you provide guidelines to estimation of the error in the step density derived from a                 
particular image? How uniform are the samples used in both the XPS and STM experiments? 
 
Q2) The work is done on CeO(111). To put the work in a broader perspective, can you give a                   
brief literature update and outlook for the behaviour on other significant crystal terminations,             
please? 
 
Q3) The work has been done in UHV, what would be the surface reaction and catalytic activity                 
at atmospheric or near-atmospheric pressure of the relevant reactants in the water-splitting or             
other catalysis? 
 
 
 
Finally, as specifically requested, I'd like to explicitly state that the thesis is evidencing the ability                
of Mgr. Andrii Tovt to perform creative work on his own. 
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