OPONENTSKY POSUDOK DIZERTACNEJ PRACE
Mgr. Maryna Vorokhta:
»Structure and properties of TeO; and GeO; containing phosphate and

borophosphate glasses*

Predlozenu dizertaénu pracu na ziskanie vedecko-akademickej hodnosti
PhD. vypracovala Mgr. Maryna Vorokhta v rozsahu 112 stran na Katedre vSeo-
becnej a anorganickej chémie Fakulty chemicko-technologickej Univerzity

Pardubice pod vedenim skolitela prof. Ing. Petra Mosnera, Dr.

Hlavnym ciefom prace explicitne formulovanym v jej uvode sl syntéza
a experimentalne skimanie s$truktiry a vybranych vilastnosti novych fosfore¢nano-
vych a boritanofosfore¢nanovych skiel modifikovanych pridavkom oxidu telurici-
tého, resp. oxidu germanicitého.

Vzhladom k viastnostiam skumanych skiel, ktoré naznadéuju ich mozné
vyuzitie v réznych oblastiach, ako aj k sofistkovanym metédam skumania
struktiry (NMR, Ramanova spektroskopia) mozno jednoznaéne konstatovat, zZe
zvolené ciele prace su aktualne ariesené ulohy plne zodpovedaju suasnému
stavu poznania v Studovanej oblasti. Okrem prinosu pre zakladny vyskum,
oceriujem aj previazanost s potencialnym vyuzitim vysledkov pri vyrobe materialov
pre rézne $pecidlne aplikacie. Praca sa organicky zaclenila do vedeckého profilu
renomovaného skoliaceho pracoviska. Vyznamnou ¢&rtou predioZenej prace je aj

podstatny prispevok medzinarodnej spoluprace v oblasti NMR spektroskopie.

Specifickou pozitivnou &rtou predlozenej prace je skutoénost, 2e je
vypracovana v jazyku anglickom, €o vyrazne zvySuje jej vyznam najma pre

potencialnych zahraniénych spolupracovnikov.

V teoretickej Casti prace (kap. 2) su vrozsahu 35 stran zosumarizované
zakladné poznatky o strukture a vlastnostiach anorganickych skiel, podrobnejsie
sU diskutované boritanové, fosfore¢nanové, teluriCitanové, germanicitanove
a boritanofosforeénanové skla. Dalej su struéne charakterizované pouzité metody
skimania Struktury skiel (Ramanova spektroskopia a NMR) a pouzité termicke
metody.
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Pozornost si zaslGzi aj pomerne rozsiahly zoznam citovanej literatary (128

poloziek) s primeranym zastupenim prac najnovsieho data.

V experimentalnej ¢asti (kap. 3) su struéne a prehfadne opisané pouzité
experimentalne postupy pripravy skiel a skiumania ich Struktdry a vlastnosti.
Z tohto pohfadu treba vyzdvihnut mimoriadny rozsah experimentalnej prace —

skumalo sa 7 pomerne rozsiahlych kompozi¢nych sérii!

Diskusia ziskanych vysledkov je prezentovana oddelene podla skimanych
sUstav v kapitolach 4.1 az 4.5. Mimoriadna Sirka zaberu z pohladu skamanych
zloZzeni viedla k potrebe struénej a vystiznej prezentacie vysledkov podia
jednotlivych kompoziénych radov. Ziskané vysiedky jednozna&ne potvrdzuju
vyznamny vedecky prinos prace. O ich kvalite sved¢&i aj to, Ze boli publikované
v Siestich pracach uverejnenych v $pi¢kovych odbornych €asopisoch a suéasne
boli prezentované v 25 konferenénych prispevkoch na medzinarodnych

konferenciach.

K praci nemam Ziadne pripomienky zasadnejSieho charakteru. V diskusii by
som autorku rad poziadal o nazor na mozZnost kvantitativheho opisu ziskanych
zavislosti Struktury od zloZzenia v rdmci termodynamickych modelov, napr. typu
Sachmatkina a Vedis¢evy?

Zaverom konstatujem, Ze Mgr. Maryna Vorokhta v plnej miere preukazala
spdsobilost na tvorivid vedecku pracu. PredloZzena dizertaéna praca vyznamne
prispela novymi poznatkami k su¢asnému stavu poznania. Na zaklade uvedeného
odporiu¢am predloZzenu dizertacnl pracu prijat’ ako podklad k obhajobe na

ziskanie vedecko-akademickej hodnosti PhD.

- A

V Trencine 17.8.2015 Prof. Ing. Marek Liska, DrSc.
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Posudek diserta¢ni prace: Mgr. Maryna Vorokhta, ,, Structure and properties of TeO;
and GeQO; containing phosphate and borophosphate glasses“.

Disertace je vénovana stdle aktualni problematice studia fosfatovych a
borofosfatovych skel, ktera obsahuji TeO, a GeO,. Na strankach 2 — 35 disertace je uvedena
literarni reSer3e, struéné zmitiujici problematiku sklotvornosti a nékterych aspekti struktury
skel, problematiku skel relevantnich ke studovanym sklim a jsou struéné popsany zaklady
pouzitych diagnostickych metod. V experimentalni &asti, str. 36 — 41, jsou vyjmenovany a
struéné komentovany uzité experimentilni metodiky a na str. 42 — 98 jsou shmutyr a
diskutovany experimentalni vysledky. Zavér price a seznam literatury jsou na str. 103 — 106.
V praci je téZ uveden seznam symbola a seznam praci autorky. Prace je sepsdna v angli¢ting,
logicky, argumentace v &asti vysledky a diskuze je dobfe akceptovatelnd a je v souladu se
soudasnym pohledem na tento typ skel. Doktorandka pracovala ve skupiné prof. Koudelky a
prof. Mosnera, kterA ma nejen dlouhodobou a kvalitni spolupraci v oblasti NMR
s Univerzitou v Lille, ale ma i bohaté zku3enosti v problematice pfipravy skel, Ramanovy
spektroskopie, zakladni termoanalytické charakterizace materialt, a je velmi produktivni
tato disertaéni prace predstavuje velmi extenzivni praci zejména v oblasti pfipravy materialt a
nasledné samoziejmé v jejich zakladni charakterizaci.

Autorka odvedla pozoruhodné mnoZstvi experimentalni prace. Pfipravila nejméné 46
skel na nichZ byla provedena fada fyzikaln& chemickych méfeni: méfeni hustoty, studium
chemické odolnosti skel, studium termickych vlastnosti, studium Ramanovych spekter a
MAS NMR spekter. Disertantka je spoluautorkou celkem 8 praci publikovanych v solidnich
zahraniénich &asopisech, z nich 7 praci bezprostiedné souvisi s disertaci a je spoluautorkou
25ti piispévkd na mezinirodnich a narodnich konferencich. To jsou nepochybné velmi

pozoruhodna ¢isla.

K praci mam n&€kolik dotazii nebo poznamek:

1. Zajimal by mne nazor autorky na pfistup Mirgorodského a spol. (A. Mirgorodsky et al., J.
Solid St. Chemistry 190 (2012) 45), kde s odkazem na ,,solid state chemistry principles® se
zda byt problematické, zda viibec v systémech, kde jsou z hlediska sily chemické vazby jako
sklotvorné anionty ,,silné anionty, napf. boraty, fosfaty, je moZné ve sklech obsahuyjicich

TeO, hovofit o ,.tellurite glasses®, u nich, jak plyne z nazvu, by bylo asi nutné implicitné



pfedpokladat pfitomnost napf. orthoaniontu TeOs” aZ aniontii typu [Te303]4' a [Te4013]10' ?

2. M4 autorka je$té jinou byt literarni indicii pro konstatovani, Ze s rostoucim obsahem Ag,O
probiha konverse TeOy tbp na TeO; tp, str. 59? Lze vyloudit, Ze zmé&na poméru TeOq tbp a

TeOs tp je ovlivnéna také koncentraci TeO,, které klesa s ristem koncentrace AgxO?

3. MuaZe autorka komentovat rust indexu lomu, napf. tab. 7, str. 60, s rostoucim obsahem

TeO,?

4. Str. 83 - pii jakych teplotach prob&hla krystalizace vzorki skel, obr. 507

5. Str. 94 - neni mi jasné, jak zobr. 56 plyne, Ze pomér GeO4/GeOs jednotek roste

s rostoucim obsahem GeQO».

6. Formalni drobnosti — napf. na str. 36 ma byt AgNOs, na str. 74 ma byt patrné GeO4-O-P a
ne Ges-O-P, v mém exemplafi disertaéni prace byly strany 104 a 105 identické a chybély
reference 70 — 104.

Zaveér

Posuzovana disertadni prace pifina$i mnostvi novych poznatki a informaci, ma
charakter extenzivniho vyzkumu a jeji vysledky budou, véfim, vyuZivany v dal¥im studiu
téchto zajimavych skel. Podle mého nazoru by bylo dobré pokusit se v n&kterych pfipadech o
kvantitativngj$i zhodnoceni ziskanych materialovych charakteristik. V praci jsem nehledal
formalni nedostatky, ty, kterych jsem si v§iml jsou uvedeny vbodu 6. Mé poznamky a
pfipominky nesnizuji pfinos prace, ktery spo&iva zejména v piipravé velkého mnoZstvi
novych skel a v jejich dikladné zékladni charakterizaci.

Autorka prokazala znaGnou pracovitost, experimentdlni zru¢nost, schopnost zhodnoceni
velkého souboru dat i schopnost jejich solidni interpretace. Prace je disertabilni a doporuduji

ji k ptijeti a PhD obhajobg&.

Ladislav Tichy
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H A H Prof. Ing. Jaroslav Sestak, Dr.Sc. dr.h.c.
Akademie véd C R, v.v.i. Emeritni badate! AVCR. Email: sestak@fzu cz.

The opponent report on the dissertation work by Mgr. Maryny Vorokhty

“Structure and properties of TeO; and GeO2 containing phosphate and
borophosphate glasses* submitted in the studying program P 2833 "Chemistry and
technology of Materials "to the Faculty of Chemical Technology of the University of
Pardubice.

The dissertation consists of 112 pages and 128 references, which are missing,
however, the titles of cited papers which complicate the inter-correlation. The text is written
clearly and the author shows a good overview of the concept of the current state of solution
problematic, which in the recent years acquired a considerable amount of theoretical work and
moreover experimental results revealing the leading position of the university (UPCE).

The work is written in English (which gives it the necessary internationalist character,
which I do welcome in general), is suitably designed and straightforward readable though the
text in certain places becomes demandable to be fully understood in details (e.g. a specific
paragraph related to the glass preparation as to better define the extent of quenching and way
of glass powdering). At the work I am also missing a Czech written summary as well as
discussion needed on the definition of dissertant personal opinion for the processes
optimization, including estimates of the prospects for further development. The list of
symbols and abbreviations is somehow convenient to complete by listing figures.

I have following comments:

In 2.3. — It would be worth adding some explanation regarding the theory of bridging and
non-bridging oxygens showing its basis (e.g. Jaroslav Sestak, Marek Liska, Pavel Hubik:
Oxide glass structure, non-bridging oxygen and feasible magnetic properties due to the
addition of Fe/Mn oxides, in the book 'Glassy, amorphous and nanocrystalline materials.
thermal physics, analysis, structure and properties’”. (Sestak J, Mare§ JJ, Hubik P, editors )
Berlin: Springer; 2011 (ISBN 978-90-481-2881-5), p. 199-216..

P. 3 a 31 — It may be significant to add the Czech based theory on glass formation upon the
Hruby glass-forming coetficients (Ky) from 1972 completed by two other criterions as
Weinberg (Ky) [1994 - An assessment of glass stability criteria. Phys. Chem. Glasses 35:119-
123, and Lu-Liu (K. ;) [2002 - 4 new glass-forming ability criterion for bulk metallic glasses.
Acta Mater. 50: 3501-3512] where it possible to simplify by inserting m = T,,/T, and r =
T/T, (where m>1, r=1 a m>r) finding their inter-relation and degree of individual sensitivity,
(e.g. Kozmidis-Petrovic AF (2010) Theoretical analysis of relative changes of the Hruby,
Weinberg, and Lu—Liu glass stability parameters with application on some oxide and
chalcogenide glasses. Thermochim. Acta 499: 54-60).

P. 3 a 31 - It is worth of noting that Netzsch DTA 404P is not an instrument making directly
available a DSC kind of measurements; it works merely in an operation mode called DSC.
Try to explain the difference between DTA and true DSC.



P. 39 — In studying the particle size would it be possible to use a limiting sample fashion
while prepared by direct casting glass-forming melt in the sample holder

P. 40 — Would it be beneficial to include data on Kinetic constructions via methods designed
by Illekova or Czech Malek, see e.g.:

P. Simon, E. Illekova, S.C. Mojumdar Kinetics of crystallization of metallic glasses studied
by non-isothermal and isothermal DSC. J. Therm. Anal. Calorim. 83 (2006) 67-69.

E. lllekova, J. Sestak., Crystallization of metallic micro-, nano- and non-crystalline alloys.
Chapter 13 in the book: Thermal Analysis of Micro-, Nano- and Non-crystalline Materials (J.
Sestdk, P. Simon. Editors), pp. 257 — 290, Springer Berlin 2013.

Malek, J. Shanélova. Crystallization kinetics in amorphous materials studied by means of
calorimetry, microscopy and dilatometry. Chapter 14 in the book: Thermal Analysis of Micro-
. Nano- and Non-crystalline Materials (J. Sesték, P. Simon. edts), pp. 291 — 324, Springer
Berlin 2013,

P. 40, Fig. 29 — What means the shape factor? Is it related to that proposed by Malek as a
shape index, i.e., the ratio of intersections, b; and b,, of the in inflection slopes of the
observed peak to be linearly interpolated to the peak baseline The index should show a linear
relationship of the kind /b, = 0.52 + 0.916 {(T;;/Ti)-1}, where T;’s are the respective
inflection-point temperatures [J. Malek, Thermochim. Acta 267(1995)61].

Let me notice some supplementary station worth of reading, such as:

Gedeon O, Liska M, Machacek J. Connectivity of Q-species in structure of binary sodium-
silicate glasses. J Non-Cryst Sol 354 (2008) 1133-1136

Chroméikova M., Liska M, Machac¢ek J. Structure of Na20O-MgO-CaO-SiO2 glasses by
combined Raman spectroscopy and thermodynamic modeling approach. J. Thermal Anal
Calor 118 (2014) 835-840

In conclusion I am well satisfied with the presented text and its scientific and expert
contents ranking the dissertation above the standard average of comparable presentations
within similar material specializations.

The work meets the requirements for a doctoral thesis specified both by the Ministry
of Education, Sport and Young (MSMT) and the University of Pardubice, and therefore
recommending the work for an appropriate support and positive defense realization as well as
the dissertant to be granted by a PhD degree.

Best regards, yours 4

/’/’ // "V /

83, ' < [ /Jaroslav Sestak
% — Section of S¢lid-State Physics, Institute of Physics AV CR
Centre of New Technologies, West Bohemian University in Plzefi




