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The presented PhD. Doctoral Thesis is basically composed of a collection of four original papers already published  (papers  I, II) or submitted for publication (papers III, IV) in  renowned international journals, namely Polymer Testing and Chemical Engineering Science.  All the papers are devoted to various aspects of nanofiber nonwovens prepared by electrospinning methods. In particular, experimentally prepared nanofiber webs have been studied by original experimental methods and image analysis. Thus, the relation between web morphology and corresponding mechanical behavior could be established (paper I). Further, an elaborated 3D model has been developed and applied for the description of a complex rheological behavior of the webs, filter clogging in particular (papers II – IV).  Even if these papers contain also material produced by someone other than the candidate, Wannes Sambaer appears as the first author at all of them. This indicates his substantial contribution to the experimental and theoretical results of these works and their interpretation. The participation of the supervisor, Prof. Martin Zatloukal, is quite logical and the co-authorship of Dušan Kimmer, an experienced scientist with a research institute in Zlín, indicates the practical importance of the study.
The set of articles is introduced by abstracts in English and Czech and a  comprehensive introduction giving a theoretical background of preparation and application of nanofiber nonwovens. The introductory part is accompanied by a list of references (81 items) showing that the author is well oriented in the field of nanofiber nonwovens. Unfortunately, references related to the research and development accomplished in Liberec (Patents and papers of Technical University, production of Elmarco) are missing.  Nevertheless, the introduction is well written and its English style is good (as far as I can judge it). Besides, the text is accompanied by well selected informative pictures. I have only one remark: Electrostatic spinning and meltblowing are not equivalent techniques as erroneously stated on page 7. The situation should be clarified during the defense.
Sambaer’s study contributes decisively to the research of  attractive nanomaterials on one hand, theoretical and applied rheology on the other.  Theoretical and experimental  research in rheology has been carried out in Zlín already for several recent years. The very positive influence of the supervisor and his previous work is here quite obvious. 
In sum, the thesis represents an important original contribution to the study of an important class of progressive polymeric materials. The goals of the doctoral study, as specified on page 33, have been successfully achieved. Clearly, the obtained results will be useful for the future research at the Faculty of Technology.

I have some questions to the author that can initiate discussion during and after the defense.

(1) Compare briefly the basic nonwoven polymeric webs  (spunbond, meltblown, nanoweb) used for filter applications. Characterize their preparation, typical fiber thickness and mechanical properties.
(2) Typically,  nanofiber webs are deposited  onto various substrates. Describe the support layer used in the present study and its effect on the mechanical and rheological behavior of the whole system.

(3) In air filtration electrostatically charged nonwovens are sometimes used, as it enhances the filtration efficiency. (On the other hand it may decay under service conditions.) Can principally the electrostatic attraction between particle and fiber surface be incorporated into the present 3D model ?

These questions do not deny the original work of the candidate and the very good standard of the presented thesis. The candidate has proven an expertise in polymer materials science,  theoretical and applied rheology, originality and independence in his scientific work.  Besides, the amount of work is quite substantial. I recommend the thesis for the award of PhD. degree by Tomas Bata University in Zlín
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