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The presented thesis consists of 106 pages divided into 7 chapters. The thesis´s main objective 

was to investigate the preparation, properties and applications of surface-modified textiles with 

electrical conductivity, EMI shielding, ohmic heating capability, and antibacterial properties. 

The thesis has standard parts - Introduction, Thesis objectives, Literature review, Methodology, 

Results and discussions, Conclusions and Future works. In the end, there are References and a 

List of author´s publications. The author´s list of publications is extensive.  

 

First pages 

Before the introduction, there are Contents, List of tables, List of figures, List of abbreviations, 

and List of symbols. The last two lists are incomplete, and the list of symbols contains only 4 

symbols, and even very strange.  

  

Thesis significance, scope and objectives 

The author made here an introduction to his work and explained the objectives of the study. 

The work was split into four major parts – an deposition of Cu particles on plain woven cotton 

fabrics; an deposition of Ag particles on cotton fabric and knitted fabric; electroless platting on 

NPs coated woven fabrics; development of tribo-electic generators for energy harvesting 

(platting of Ag on stretchable knitted fabrics). Unfortunately, these topics look as four various 

subjects without any unification bridge.  

 

Literature review 

There is a sufficient number of literature sources divided into ten parts. Even the whole chapter 

is well written, some parts and Figures are disputable. Directly, Fig.1 shows a range of electric 

resistivity for different materials, but the ranges are too broad to me (e.g., metals are always in 

a range of 10-5 or smaller resistivity, not from the value in the presented interval); Fig. 2 shows 

just basis of Ohm´s law, which is too basic for the PhD. thesis. Part 3.5 (Research on electrically 

conductive metalized fabric) presents many figures. I think the literature part should explain 

previous work and the most critical literature findings related to the topic. It should not repeat 

figures published previously (at least in such quantity).   

 

Methodology 

There is a vast variety of methods used for the preparation, characterization and application of 

the fabrics. Four different materials were prepared – Cu particles on textiles, Ag particles on 

textiles, Cu plating on coated fabrics and electrode Ag plating. There are other methods like 

antibacterial testing, heating performance, and durability besides electric and electromagnetic 

testing. I am not sure if all these methods are essential for the final topic of the thesis.     

 

Results and discussions 

The chapter summarizes all results of the thesis. For each conductive structure, several 

measurement was performed – electric conductivity, SEM analysis, mechanisms of attachment, 



electromagnetic shielding, antimicrobial properties, and durability of fabrics. Figure 33 repeats 

the scheme of Fig.22, and again in the chemical formulae, the student shows an ignorance of 

basic chemical nomenclature (Cu+2, etc.). His knowledge of chemistry, based on many errors 

in the text, is too basic.  

 

Conclusions 

This chapter summarizes the findings of the previous chapters. The author repeated major 

conclusions for each material, but generalization of the results and especially comparing 

different techniques is missing. I expected more conclusions from the study – get advantages 

and drawbacks of each technique and their detailed comparison from various points of view. 

The future work planned here is also in terms of individual studies of particular techniques.  

    

Referee remarks, question and conclusions 

QUESTIONS 

1. Prior deposition of Ag particles, cotton fabric was dipped into NaOH. According to Fig. 

23, for this pretreatment Na+ ions are essential. Why? What were the mechanisms of 

this step? 

2. Antibacterial tests in Fig. 36: Has the student performed the tests? Describe details about 

the 95% confidence interval. Was is determined from the repetition of the experiments? 

How many parallel experiments have you carried out? Are the error bars calculated 

separately for each of the values?  

3. Equation (9) and (10): I do not understand these equations? Could you give an example, 

how equation (9) works? The stability constant equation is also wrong. 

4. Cathode reactions mentioned on page 79 considers the complete deprotonation of 

EDTA. This deprotonation depends on the solution pH. At which conditions, such a 

situation appears? 

 

Imperfections and recommendations 

The thesis is written in good English but with significant typing errors.  

Example on p.13: Micrometric metal are did not cause…; nanoparticles are shown displayed 

in…; was dip. Chemical formulae are sometimes wrongly written (e.g., p.18, Cu+2, SO4
-2, e for 

electron w/o the negative charge).  

 

Referee´s conclusion 

The presented thesis of Azam Ali has all the formal parts and shows the author is able to carry 

out scientific work. The thesis shows four different techniques of fabrics´ surface modification, 

various characterization techniques and potential applications. The work significantly 

contributes to knowledge in the subject. The work´s fundamental disadvantage is in 

fragmentation, where the general idea is the application of various techniques, but without their 

comparison and generalization. The author also showed a problem with the understanding of 

chemical processes applied in the thesis. The language is acceptable and entirely 

understandable.  

 

Besides imperfections, errors and weak points, the thesis meets the criteria to be taken to the 

defense.  

 

        

In Liberec (Czech R.) on February 14, 2021       
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