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Reviewer’s Report on the Ph. D. Thesis  
Ing. Jan Mrazek 

 
Preparation of metallic nanoparticles and their application in 

photonics 
 

 The Ph.D. thesis of Ing. Jan Mrazek consists of 77 pages detailing his results in the 
synthesis of ZnxTiyOz phases, their characterization and application to the fabrication of thin 
films and optical fibers. The motivation for studies of such compounds is their application in 
optoelectronis and photonics. This field at the borderline of inorganic materials chemistry and 
physics is currently a research area of exceptional activity. The work is based on four papers 
published in peer-reviewed journals. It would be useful to attach copies of these papers as 
appendices. The work presented in the thesis does not correspond with the thesis title. Even 
though the reason for this discrepancy is explained in the Preface on page 5, it would have 
been better to apply in advance to the Graduate Studies Board for a change of the title. 
 

The Introduction succinctly introduces the background on optical properties of 
materials and chemical and structural parameters of the studied phases. Basic information on 
the employed methods is provided. Synthesis of powders, films and fibers is described in 
sufficient details.  

Results describe the outcome of reactions in variable Zn/Ti stoichiometric ratios, 
product characterization by diffraction and spectroscopic methods, studies of thermally 
induced crystallization and its kinetics, and measurements of optical properties of the 
resulting nanopowders, including effects of Eu doping. Based on this knowledge, author 
succeeded in synthesizing thin films and studied their morphological and optical properties. 
Finally he fabricated Zn/Eu doped fibers and recorded their optical characteristics. 
 

English grammar in this work would deserve more attention and editing. The author 
does not follow the general pattern of English sentence construction – SVOMPT – and some 
sentences are without a subject. The use of indefinite articles with plural nouns is a mistake of 
introductory English course level. Agreement in number of verbs with their nouns is often 
broken. Passive voice and present continuous are often exchanged. Contracted forms of 
negative verbs should not be used in scientific texts. Than/then is exchanged. Verbs and 
nouns are exchanged – grow/growth. Errors are made in irregular verbs.  
p. 6 Citations start form [4], reference to [1-3] is missing. 
p. 10 Tab. 1 What is the relation of anatase structure to β-tin? Units of nm should have been 
placed in the table heading. 
p. 17 Bragg’s law should be with sine function of theta. What is meant by ....X-rays interfere 
with the surface of the sample.....? 
p. 19 Fig. 6 Functions S1 and S2 are not defined? 
What is meant by...electron beam is reflected from the sample surface...? 
p. 21 Silicon wafers were doped by boron not bore. 
p. 23 ...a solution was drop wised... should read ...a solution was added drop wise.... 
The chemical equation is not numbered. 
p. 24 Volume units cm3 should be used instead of ml. References to Fig. 9 a,b,c should read 8 
a,b,c. Was the annealing of powders, films and fibers (Fig. 8) done under air, oxygen or 
nitrogen? 



 2

p. 26 There are three thermoanalytical methods listed: TA, TG, and DSC, but TA includes 
both latter methods. 
p. 29/34 There are references to chapters 5.1.2 and 5.1.3.2, but no numbering is used in this 
work. 
p. 32 References to Fig. 9a, b should read to Fig. 13. 
p. 36 S.d.s in Tab. 9 should be rounded off to one decimal place. 
p. 37 Symbol X in Fig. 18 is not explained. 
p. 42 Tab. 10 Heading should read 7FJ not 5FJ. 
p. 43 Fig. 26 ...pretreated at 300 °C, but in the text at 400 °C? 
p. 50 bottom, The reference to Fig. 14 is in error. 
p. 56 Figs. 38 and 39 are used in an inverted order? 
p. 57 Summary contains two identical sentences. 
p. 72-77 A year of publication missing at refs. 5, 9, 10, 11, 21, 24. Pages missing at refs. 17, 
54, 55. 
 

I have the following questions concerning this work: 
 

• Is there any formation of the Zn-O-Ti bonds in the CP and DH processes and if so then 
what is the condensation mechanism? 

• What is the basic principle of SEM imaging? 
• What is the grain size of silica frit used for the fabrication of optical fibers? 
• What is the mechanism of Ti4+ reduction to Ti3+ in the titania-silica glasses? 
• Were the samples analyzed by ICP for the Zn/Ti content? 
• Why were the TG/DSC measurements to analyze organics burnout done under N2 

while annealing of powders, films and fibers was done in air or oxygen (I assume)? 
• What reaction leads to the formation of bidentate acetate bridges on Ti (p. 31)? Are 

there any heterometallic bridging acetates spanning Zn and Ti centers? 
• On p. 37, the preparation of a pure r-ZnTiO3 is claimed. However, in Fig. 18 (bottom) 

the line at 35 °2θ shows a shoulder that could belong to the strongest line of Zn2TiO4 

and the diffractogram is cut at 30 °2θ which prevents observation of absence/presence 
of the second strongest line of Zn2TiO4. Any comments? 

• The better product purity in the DH process is ascribed to the formation of the 
TixOy(OH)z species in the CP reactions. However, the Ti sources are very similar in 
both methods and these species could be formed in either one reaction. Is there any 
other explanation for the difference?  

 
 The presented work of Ing. Jan Mrazek is focused on a very topical area of materials 
based on mixed Zn-Ti oxides/Eu-doped with a large application potential. Synthetic 
experiments led to the preparation of a number of nanocrystalline phases (Zn2TiO4, c-, r-
ZnTiO3) with controlled composition, particle size, and morphology. Important results were 
obtained in the studies of crystallization of xerogels and the fabrication of films and fibers. 
The author demonstrated his ability to carry out both synthetic experiments and a wide array 
of characterization measurements, such as XRD, IR, UV-vis, luminiscence, microscopic 
techniques, and thermal analysis. More importantly, the author is also capable of analyzing 
obtained data and of drawing reasonable conclusion based on experimental facts. Figures, 
photos, tables, and graphs presented throughout the work clearly convey information to a 
reader. Unfortunately, there is a considerable number of typos and errors in the thesis which I 
marked in the reviewer copy. The number (96) and the time-span of references show that the 
author possesses a good comprehension of the current status of the field and its recent 
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development. Four published papers in reputable international journals describe the obtained 
research results. These peer-reviewed publications demonstrate author’s ability to summarize 
and clearly communicate his scientific findings. Furthermore he is the first author of three of 
these contributions.  
 
 In conclusion, I can declare that the overall amount and quality of this work is 
sufficient for a doctoral thesis.  I recommend this work to be accepted in partial fulfillment of 
requirements for a Ph. D. degree. 
 
 
 
 
 
Brno, May 18, 2011      Jiri Pinkas, Ph.D. 
       Professor of Inorganic Chemistry 
       Masaryk University Brno 
 
 
 


