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Nazev prace:  Synthesis and characterization of zeolites with controllable location of active sites

A. Komentéi k odbornému zaméreni, napini a rozsahu bakaléiské préce (BP)

The thesis describes synthesis of IWW and ITH germanosilicate zeolites by seeding method followed by
substitution of the framework germanium ions by aluminium, titanium and tin.

Introduction of the thesis is well written with clear identification of the project goals, justification of the
work and details of analytical techniques used for the study of the synthesized materials. The student also
collected a substantial amount of data, which is described in results and discussion of the work.

Preparation of ITH zeolites and their analysis was well done. Follow up substitution of Ge+4 for
aluminium also appears reasonable. As discussed by the student attempts for substitution of Ge+4
for tin and titanium resulted in deposition of extraframework SnO2 and TiO2.

However, I do not agree with the student that IWW-4 and IWW-6 zeolites were prepared pure nor that
samples IWW-8 and higher formed the desired zeolites. XRD patters presented on page 31 contain
additional peaks, which are not present in the reference IWW zeolite. Intensity of the peaks also does not
match, which should not be the case if the sample was properly homogenised and contained only the
expected IWW zeolite. For samples IWW-8 and higher some signals (e.g. at missing peak at 20 = 4° and
7°) of the expected IWW zeolite are missing so I do not agree that they were successfully prepared as
claimed.

The student also claims that IWW zeolites can be prepared by the described method with Si/Ge
ratio of 10. However, ICP elemental analysis shows Si/Ge ratio of only 8 instead of the claimed
10 in the given sample.

Following on the miss assignment of IWW zeolites purity displacement of the germanium ions

1. Hodnoceni odbor né ¢asti BP

A — metodicky pfimétena, data dobie zpracovana a interpretovana, rozsahem vykonané prace adekvatni

B — omezena rozsahem, s drobnymi metodickymi nedostatky nebo nejasnostmi v interpretaci dat

,Z C — nedtsledna nebo s ¢etnymi metodickymi nedostatky ale odpovidajici pozadavkiim kladenym na BP

N — odbor né nedostateéna, neodpovidajici pozadavkiam kladenym na BP




B. Bodové hodnoceni jednotlivych ¢asti/aspekti prace

1. Rozsah bakalarské préace (BP) ajgi ¢lenéni

s

A — ptiméefeny, odpovidajici charakteru BP a vyznamu jednotlivych ¢asti

B — ¢lenéni neni zcela logické nebo rozsah jednotlivych ¢asti nekoresponduje s vyznamem

C — vyrazné€ nevyrovnany, rozsah nékterych ¢asti zdsadné nedostacuje

N — nedostateéné ve vice ohledech

2. Odborné spréavnost

24

B — velmi dobra, s ojedinélymi drobnymi vadami (nejasnosti, chyby ve vzorcich nebo

X

chemickych nazvech, nedokonaly popis metod nebo ziskanych vysledki)

C — uspokojiva, s ¢etnéj§imi drobnymi vadami

N — nedostadujici, s hrubymi chybami

3. Uvod do problematiky a uvedeni pouZitych literarnich & jinych zdroja

X

A — bez ptipominek, vSechny pfevzaté tidaje citovany, pocet citaci odpovida charakteru BP

B — uspokojivy, misty nedostatecné propracovany nebo s celkové nizSim poctem citaci

C — rozsahem neadekvatni charakteru BP nebo s vaznéjsimi zavadami

(napf. pfevazuji "nestandardni" odkazy na ucebnice, prednasky, webové stranky)

N — nevyhovujici, velmi malo citaci event. rysy plagiatu

(Casté opomijeni odkazu na zdroj pievzatych dat, popt. opsani velkych ¢asti textu)

4. Jazyk prace

X

A — vyborny, prace je napsana Ctivé a srozumitelné, bez zavaznych gramatickych a pravopisnych chyb

B — velmi dobry, ojedinélé stylistické neobratnosti, gramatické nebo pravopisné chyby

C — upokojivy, ¢etn&jsi neobratné nebo nejasné formulace, gramatické nebo pravopisné chyby

N — nevyhovujici; nelogické nebo nespravné formulace, ¢etné hrubé chyby

5. Formalni a graficka aroven préce

A — vyborna, bez pteklept a chyb ve formatovani

ad

B — velmi dobra, ojedin€lé chyby formatovani, preklepy, chybégjici zkratky apod.

wrvr

N — nevyhovujici, s éetnymi hrubymi chybami




Pripadny slovni komentar k bodam B1-5.

Formally the work is well written and presented but the data is misinterpreted with regards to the synthesis
of IWW zeolites. Data interpretation of zeolites ITH is reasonable.

C. Obhajoba BP

Dotazy k obhajobé

Can the student discuss the results related to IWW zeolites but this time taking into account that the original

zeolites are not pure? How does this affect interpretation of the XRD data of modified zeolites, adsorption
isotherms, comparison of acidity measurements etc.?

Minor question: Why was the sample for substitution with AI3+ treated differently to the one intended for
Ti4+ and Sn4+ incorporation?




Stanovisko k opravé chyb: opravny listek/oprava v textu NENI  podminkou piijeti prace
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	A: The thesis describes synthesis of IWW and ITH germanosilicate zeolites by seeding method followed by substitution of the framework germanium ions by aluminium, titanium and tin.
 
Introduction of the thesis is well written with clear identification of the project goals, justification of the work and details of analytical techniques used for the study of the synthesized materials. The student also collected a substantial amount of data, which is described in results and discussion of the work. 
 
Preparation of ITH zeolites and their analysis was well done. Follow up substitution of Ge+4 for aluminium also appears reasonable. As discussed by the student attempts for substitution of Ge+4 for tin and titanium resulted in deposition of extraframework SnO2 and TiO2.  
 
However, I do not agree with the student that IWW-4 and IWW-6 zeolites were prepared pure nor that samples IWW-8 and higher formed the desired zeolites. XRD patters presented on page 31 contain additional peaks, which are not present in the reference IWW zeolite. Intensity of the peaks also does not match, which should not be the case if the sample was properly homogenised and contained only the expected IWW zeolite. For samples IWW-8 and higher some signals (e.g. at missing peak at 2θ = 4° and 7°) of the expected IWW zeolite are missing so I do not agree that they were successfully prepared as claimed.
 
The student also claims that IWW zeolites can be prepared by the described method with Si/Ge ratio of 10. However, ICP elemental analysis shows  Si/Ge ratio of only 8 instead of the claimed 10 in the given sample. 
 
Following on the miss assignment of IWW zeolites purity displacement of the germanium ions from the framework by aluminium, titanium and tin is dubious. Attempts to displace germanium ions by aluminium ones in IWW-4 seem to result in purification of the IWW zeolite. Unfortunately, quality of the XRD patters on tin and titanium substituted samples is poor and no conclusions can be drawn from them. With the exception of IWW-x/Sn zeolite measurements of UV-vis. spectra, used to identify framework incorporated ions, show signs of saturation, which makes the assignment difficult. However y-scale units are not shown so I cannot be sure. Due to miss-assignment of the original IWW XRD patters I believe that discussion of the effect of attempted substitution should also be reconsidered e.g. IWW-4/Al shows greater pore volume, which I believe is due to purification of the structure and pore opening rather than effect of the ion exchange. 
 
 Nevertheless, it is clear that the student put a lot of effort into the work and ITH zeolite synthesis and analysis was reasonably well done and SEM images show beautiful seeded grown crystals, which was the goal of the thesis. XRD patterns and other analyses of IWW zeolites should be discussed in detail in the Thesis defense.
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