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Topicality of doctoral thesis: 

 

Submitted thesis of Klára Zárybnická is focused on actual problems in materials science 
– cellular polymer nanocomposites. At present, the problems of such substrate have 
attracted continuous interest from both academic and industrial point of view. This 
dissertation thesis deals with the preparation and characterization of polymer 
nanocomposite foams with a focus on means to control their structure at multiple length 
scales and application in 3D printing in their fabrication. The aim of this work is to 
investigate polymer nanocomposite with hierarchical structure – from the nano-, through 
the micro to macro scale. Polystyrene filled with nanosilica was investigated in greater 
detail. These nanocomposites were used for the preparation of nanocomposite foams. 
The porous structure was achieved using a thermal chemical blowing agent 
azodicarbonamide. 

 

Meeting the goals set: 

The main goals could be summarized as follows: 

- Finding thermodynamic variables governing nanoparticle spatial organization in 
polymer solutions. 
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- Preparing two-component polymer blend nanocomposites with engineered dispersion 
of nanoparticles. 

- Optimizing preparation protocol for two-component polymer blend copolymer 
nanocomposite foams using chemical foaming agents employing 3D printing technology. 

- Analyzing structural-mechanical property relationships in cellular nanocomposites and 
identifying the role of individual structural variables in these relationships. 

 

The above mentioned goals were met with respect to the obtained results and their 
discussion, which were presented in the thesis. 

 

Problem solving and dissertation results: 

Study of Klára Zárybnická is original with scientific and applicable values. The 
experimental procedure and the analysis methods have been clearly described. The 
thesis itself is concisely written and obtained results are bringing the advancement into 
the studied subject. The results are summarized in seven scientific papers which were 
already published in well-known international journal. Moreover, one utility model and 
four conference papers are included in the thesis. Due to this fact, the role of reviewer is 
simplified with respect to thorough reviewing process made by editors in journals. 

 

Importance for practice or development of the discipline: 

Polymer foams are used in many applications because of their excellent thermal and 
sound insulation properties or because of the flexibility of generating desired 
morphologies to meet specific applications. On the other hand, foam applications are in 
many ways limited because of their inferior mechanical strength, poor surface quality 
and low resistance to high temperatures, and poor dimensional stability. Recently, 
polymer nanocomposite foams have received increasing attention in both scientific and 
industrial communities. The combination of functional nanoparticles and foaming 
technology has a high potential to generate a new class of materials that are lightweight, 
high strength, and multifunctional. 
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Formal adjustment of the thesis and language level: 

(4) The study is duly completed by a state doctoral examination and the defense of a dissertation, which 
proves the ability and readiness for independent activity in research or development or for independent 
theoretical and creative artistic activity. The dissertation must include original and published results or 
results accepted for publication. ) 

 

Thesis itself consists in 140 pages with well structured content and is presented in 
English language. The English language style is understandable and acceptable. 

 

Questions and comments: 

 

Which results could you expect for 3D printed foams in case of presence particles with 
different physical (size, shape) or chemical (hydrophilic surface treatment) properties? 

 

Conclusion: 

I would like to say, that thesis submitted by Klára Zárybnická is of a high quality level. I evaluate 
the presented work as a very valuable and useful contribution to the research in the studied 
field. 

In my opinion, the reviewed thesis fulfill all requirements posed on theses aimed for obtaining 
PhD degree. This thesis is ready to be defended orally, in front of respective committee. 

Thus, I recommend doctoral thesis of Klára Zárybnická to be accepted. 

 

 

In Zlín,    23. 8. 2021…………      

 

        ………………………………………… 

         doc. Ing. Marián Lehocký, Ph.D. 

 

    


