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The presented thesis consists of 118 pages divided into 5 major chapters all including
References and List of Publications. The thesis deals with preparation of TiO; nanoparticles,
their stabilization on cotton and their characterization. Chapter 1 is an introduction to the
problem, chapter 2 summarizes state of the art, chapter 3 is about used materials and methods
and chapter 4 discussed results, which are afterwards summarizes in the chapter 5.

List of Abbreviation

List of abbreviation at the beginning of the thesis shows imperfections which later appears in
the whole Ph.D. thesis. The list is not alphabetically arranged, trivial units (members of SI
units) are evident and should not be included, “j” for joule instead of “J is used....

Introduction

This part starts is overall description of the problem — synthesis of TiO, nanoparticles and
their fabrication in textile. The chapter also specifies research objectives and outlines. My
recommendation is, if you define the abbreviation, use it! Do not define it repeatedly.

Chapter 2
deals with overview of the current state of problem. This part is not problematic. There is

enough of literature sources and up-to-date literature is used.

Chapter 3

deals with materials and methods. Here problematic parts start. Why do you repeat table like
3-2 (3-4, 3-6) if the table content is the same? What is the a value, which is not defined? Is it
the standard deviation? Why do you use brackets is formulas (3, 7), where they are not

needed.
Whats is source of Figure 3-5? Do photons turning?

Chapter 4
deals with results and discussions. As I understand, 3-factors CCD matrix defines

experimental variables for TTIP, EG, Time (Table 3-1). TTIP has values of 4, 6 and 8, but in
Fig. 4-1 and later the optimal TTIP value is 10 mL. How is it possible?

In chapter 4.1.3. the resulting NP (RNP) are formed, but why the CCD matrix table (4-2) is
different form table 3-2, which defined parameters for NP formation?



Eq.8 (page 42) is statistically correct, but it has no physical meaning. It is just game with
the numbers (fitting exercise) and I think Ph.D. student should be able to understand the
nature of the processes and try to interpret the results based on physical phenomena.

I thing, graphical interpretation of the results in Figure 4-8 is wrong. Firstly, according to
above mentioned statement, the optimal value of TTIP is 10, but this value is not used here.
Why? Please, tell me a value for left-bottom corned of Fig 4-8c from the measurement and
compare it with value in the graph. Similarly for both right corners of Fig 4-8b. I think the
differences between plotted values and real results are bigger than 10%. It is in contrast with
value in the table and plotted in Fig 4-9.

Also, pls, could you calculate the Predicted value in Table 4-2 for the line 7 (8, 3, 3). Is it
really 91%?

What is the unit in Table 4-4?

Washing durability chapter speaks about absorption peak at 289 nm. Figure 4-15 shows major
peak at about 320 nm. Why?

Pls, could you calculate Y 1=Incorporated TIO2 on cotton for sample No.l and 3 (according to
€q.9) and compare it with measured values in Table 4-5? Why there are such big differences?
Why there are no differences in Table 4-19 for these values?

Degradation studies. Is it based on single values only? Did you study repeated experiments to
estimate experimental error?

Chapter 5

Conclusion summarizes all results of Ph.D. work. In the part, where results of NPs stabilized
on cotton are recapitulated, covalent bonding of NPs on cotton is mentioned. Have you any
evidence of covalent binding?

Referee remarks, question and conclusions

QUESTIONS (repetition of above mentioned questions).
1. What is the o value in tables 3-2, 3-4, 3-6? Is it standard deviation?
2. The optimal TTIP value is 10 mL. Is it inside of CCD matrix defines experimental
variables for TTIP, EG, Time (Table 3-1)?
3. Have you physical interpretation of the results, not only fitting exercise?
4. Calculate the value for left-bottom corned of Fig 4-8c and compare it with value in the
graph. Similarly for both right corners of Fig 4-8b.
Recalculate the Predicted value in Table 4-2 for line 7 (8, 3, 3). Is it 91%?
What are the units in Table 4-4?
7. Washing durability chapter speaks about absorption peak at 289 nm. Figure 4-15
shows major peak at about 320 nm. Why?
8. Calculate Y1=Incorporated TIO2 on cotton for sample No.l and 3 (according to eq.9)
and compare it with measured values in Table 4-5?

o

Referee’s conclusion
The presented thesis of Muhammad T. Noman has all necessary parts required for appropriate
dissertation thesis. But, the thesis shows just fitting exercise of the results without effort to




physically understand the problem, influence of variables and interpret the results in bigger
context. According to my opinion, there are also mistakes and errors. So, I think the quality of
thesis is very disputable and the candidate should answer all question and try to convince the
board about quality of his work.

So, I recommend the thesis for a defence with significant doubts.

In Liberec (Czech R.) on April 13, 2019 Professor Miroslav Cernik



Oponentsky posudek diserta¢ni price.
Autor price: Muhammad Tayyab Noman, M.Sc.

Nizev price: Stabilization of Sono S ynthesized Photocatalyst on Textiles and
Development of Multifunctional Nanocomposites.

PredloZena disertaéni price se zabyva stile aktudlnim fenoménem, jakym je
fotokatalyticky efekt nanoé&astic nékterych oxidi kovii — tomto pFipad& oxidu titani¢itého.

V rozsihlé reSerni &isti shrnul doktorand dosavadni zdkladni poznatky o studovaném
jevu. Ze 135 citovanych praci byla, aZz na nepatrné vyjimky, podstatna vétSina
publikovina po roce 2000, coz svédéi o stalé aktudlnosti FeSené problematiky.

Vramci experimentilnich praci byla predeviim provedena syntéza nanoéistic oxidu
titani¢itého za vhodnych podminek. Byly ziskiny nanoéistice oxidu titanicitého
v krystalové modifikaci ¢istého anatasu. Velikost téchto nanodistic byla cca 4 nm, pro
srovnini s komerénim produktem Degussa P25, ktery ma velikost cca 20 nm. Mensi
velikost syntetizovanych &astic  se priznivé projevila i pFi hodnoceni jejich
fotokatalytického ucinku.

Bavinéni tkanina byla upravena syntetizovanymi nano¢dsticemi dvojim zpisobem.
V prvém pripadé byla suspenze nanoéistic nanesena na bavinénou tkaninu klocovacim
postupem a nasledné byly &astice TiO2 na tkaniné fixovany pusobenim UV zifeni. Ve
druhém pFipadé byla syntéza nanoéastic TiO:» provedena bezprostfedné na bavinéné
tkaniné - nanokompozit.

Jak samotné ¢stice, tak pFipravené »nanokompozity“ byly studoviny Fadou fyzikdlnich
i fyzikdlné-chemickych metod, které potvrzuji predeviim velikost pFipravenych
nanocastic i jejich krystalovou modifikaci. Velmi zajimavi je vysoka stalost v prani
s ohledem na mnoZstvi nanoéastic TiO2 na vzorku pripraveném dodateénym nsinosem
nanocastic a jejich fixaci UV zafenim. Zde mohly byt alespoii nazna¢eny zminéné mozné
interakce nanodastic TiO: s hydroxylovymi skupinami celulézy.

Fotokatalytickda — samodistici - u€innost nano&stic TiO2 byla hodnocena na roztoku
methylenové modfe v porovnini s komerénim produktemP25 — piiznivy vliv
zmensSujicich se nanoéistic je zjevny,

Obdobnému analytickému hodnoceni i »samocisticim“ schopnostem byly podrobeny
vzorky baviny dodatetné upraveni nanoé&isticemi TiOz . I v tomto pripadé komeréni
vzorek P25 vykazoval nizsi Géinnost.

Srovnatelnych vysledki s pFedchozi variantou bylo dosazeno i pFi hodnoceni
wnanokompozitu“ kde byl také ovéFovan jeho antimikrobiilni efekt viidi dvéma druhiim
mikroorganizmii: Staphylococcus aureus a Escherichia coli. U obou mikroorganizmi
byla prokizana jejich snizena viabilita na povrchu upraveném nanoéisticemi TiOa.



Antimikrobialni u¢innost by bylo moZno studovat i klasickymi metodami pouZivanymi
v mikrobiologii. Tyto zpusoby hodnoceni viak zcela neodpovida predpoklidanému
zpiisobu pouZiti textilii upravenych nanodasticemi.

K prici mam nékteré dotazy a pripominky, které mohou byt diskutovany v priabéhu

obhajoby.

1. Bylo by mozné metodu pro pripravu nano&astic TiO2 pouzitou v dizertaéni praci
po ur¢ité modifikaci pouZit i pro primyslovou vyrobu tohoto produktu?

2. Je realna pramyslova vyroba bavinénych tkanin (nebo tkanin z jinych materiald,
nebo netkanych textilif) dodate¢né upravenych nanafenim nanodastic TiO2 ?

3. Jaka je moznost degradace nosnych tkanin fotokatalytickym u¢inkem nanesenych
nano&stic pii dlouhodobém osvitu pFi aplikaci?

4. V realnych podminkich je znecisténi povrchii mnohem komplikovanéjsi, vedle
organickych sloucenin (tuk, barviva) pribyvaji také anorganické pigmenty (saze,
silikaty, uhli¢itany apod.).

5. Jaky je predpokladany ucinek studovanych nano¢astic na lidsky organismus?

Celkové je disertatni prace zpracovina na velmi dobré odborné i formalni drovni. Za
vyznamné poklidim tu skutecnost, 7¢ byly vyvinuty dva matematické modely pro
aplikaci TiO2 na bavinu a pevnost v tahu baviny po UV ozifeni. Modely byly dale pouzity
k potvrzeni ziskanych vysledku.

Disertaéni prace predstavuje velky objem dobfe provedené a vyhodnocené
experimentalni prace. Zajimava je i myslenka v zapo¢até praci pokratovat — predeviim
ve studiu nano&astic oxidd jinych kovii a jejich nanaSeni a fixaci na jiné typy tkanin.

Doktorand prokdzal schopnost samostatné a systematické védecké price, vysledky
zpracovat a piredloZit odborné vefejnosti formou publikaci i pFednasek na konferencich.
Zakladni poznatky byly publikovany v prestiznich odbornych &asopisech s vysokym
impakt faktorem (viz. Seznam publikaci).

Price splituje viechny naroky na ni kladené, doporuéuji ji k obhajobé.
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