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Liberec, 6th March, 2012 

Ph.D Thesis Review Report

Thesis by: Wannes Sambaer, M.Sc.
Area: Nanofiber based filters, Tomas Bata University in Zlín
Title: Applied Rheology for Characterization of Polymeric Nanofiber Based Filters
This thesis deals with a subject highly challenging in science and critically important in practical applications.   

The thesis, in “Theoretical background” subsection, offered a rather complete review of the current research activities and the cutting edge on nanofiber application as filters, characterization of nanofibrous media internal morphology and filtration modeling. Especially the existing models of filtration phenomena and experimental investigation of filter media morphology are discussed. Next parts of the work offer the goals of the doctoral study following by reprints of two already published papers and two manuscripts of submitted works for publication.     
The main focus of the candidate’s own research is employing the SEM images for realistic morphological/structure modeling of nanofibrous filtration media by using newly introduced experimental method.  The candidate developed a novel 3D filtration model based on Maze et al. work.  Experimental data have also been generated to confirm and verify the model based theoretical predictions.

Over the period of thesis work, the candidate has produced 11 total publications/conference proceedings, abstracted on Web of Science and Scopus databases. Wannes Sambaer also participates at 6 research projects.  This is a great achievement for a researcher at this stage. 
Some issues for discussion
Undoubtedly, a subject of the magnitude, as filtration is, cannot be completely accounted for by a single thesis, or a single person or group, or even a single generation. Naturally, there are some unsettled issues from this reviewer, just for academic exchanges, for example: 

1. The filtration process and mechanisms are, in my opinion, at the thermodynamic level purely understood and should be the focus for a future research, e.g. the influence of temperature, relative humidity and air pressure should be addressed ;
2. Can we derive an analytical/mathematical model for filtration phenomena in macro-scales that is complementary to the developed modeling at nano-scales?  If not, what caution or modification has to be taken? 
More specific comments and questions

1. The candidate should indicate more clearly what are the existing work done by previous researchers, and what are the advances made by the candidate personally in this project; the statements in the thesis are not very clear on this;
2. The work of Maze at al. should be introduced and explained in more details. Particularly, the meaning of individual terms in equations describing a particle and fluid flow dynamics, vide Equations (1-4) in Paper I,  that resembles molecular dynamics approach should be elucidated. It seems me also; the algorithm used has to accumulate numerical error, which value depends on a chosen time interval
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 and the number of simulation steps. There is a lack of comments to this matter in the work.  
In general, it is my opinion that this thesis has met, or even exceeded, the expectation for a doctoral degree by any university standard worldwide.

Prof. RNDr. David Lukáš, CSc.
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