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The thesis subject of ceria based catalysts is highly relevant, also in the worldwide context. The 

thesis is organized into several chapters that describe the background art, experimental details, 

as well as actual results and their interpretation. The descriptions are somewhat brief yet 

provide adequate references to the literature including also publications where the candidate 

participated. Employed methods and methodology of the thesis are appropriate for the given 

subject. The work achieved a number of valuable results such as universal method for preparing 

reduced ceria films in ordered form and in otherwise unstable structures by using CeO2 buffer 

layer and consequently enabling more precise Ce
3+

 evaluation and control as well as ordered 

form of W doped ceria films by annealing of ultrathin layer. The results are evidenced also by 

published articles in international journals. In spite of some, mostly formal issues (as described 

further below) the work accomplished in my opinion the intended aim of providing new 

knowledge for experimental control of Ce
3+

 concentration and demonstrated the candidate’s 

capability of scientific work. Thus I fully support awarding PhD title to the candidate. 

Nevertheless, there are several minor questions and comments that should be addressed: 

1. The candidate’s own contribution to the presented work should be presented briefly, e.g. 

apparatus construction, experiments performed, data interpretation, article writing etc. From 

the thesis it is not fully obvious. As there is only 1 published article, where the candidate is the 

first author, a list of mentioned publications under preparation would be helpful for this 

assessment. 

2. Is there some evidence for the mentioned charge transfer between: i) Ce
3+

 / W
6+

, ii) Ce
3+

 / 

oxide substrate (e.g. by using control samples without W, Ce or different substrate materials)? 

3. Ordering of the layers seems to be evaluated merely by eye from LEED and STM images. 

Would be some quantitative parameter possible for more convincing comparison on the scale 

from fully amorphous to fully ordered? 

4. How do XPS chemical contrast and peak shapes arise? Are there some specific problems 

with interpretation on ceria films, e.g. due to charging, structural inhomogeneity, etc.? 

5. Scope and objectives describe what has been done rather than aims and objectives of the 

thesis. Introduction is describes prior art rather briefly (albeit with abundant references). 

Consequently, foundation and motivation for the present work is not fully obvious. Starting 

points, motivation, aims, and objectives should be briefly summarized during the thesis defense 

so that the actual thesis results stand out more clearly. 

6. Description of STM (one of the key methods in the thesis) misses information about STS and 

ballistic transport that can provide kind of chemical contrast as well as specific challenges of 

STM measurements on metals, semiconductors, insulators and ultrathin films. 

7. The thesis is not so well logically ordered. For instance: ceria is partially described 

repeatedly in 1.2, 1.3, 1.6; there are partially repetitive introductions in Results; methods and 

actual setups would have been better described together.  

8. Minor English errors, e.g. imagine = image, etc. 
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