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PROGRAM SEMINARE ANM 2021
(24.-25. inor 2021) ONLINE

1. den - stfeda 24. iinora 2021
SKLARSKA SEKCE

Uvodni slovo (9:00-9:05)
1. Blok — soutéZni sekce (7 prispévkii) (9:05 — 11:35)
Predsedajici: doc. Dr. Ing. Martin Mika

Ing. Ale§ Mareska 0995092

Head Up displays in WS production

Ing. Tereza Kordova 99250945

Adhesion in automotive glass industry — effect of packaging paper properties and
storage conditions

Ing. Viclav Prochdazka 9451005

Glass defects in automotive industry

Piestdvka 10:05 — 10:15

Ing. Karolina Panova 115103

Natron glass — modelling the ancient glass technology

Ing. Kristyna Svagrova 10351055

The antibacterial effect of the multifunctional sol-gel coatings and monitoring of
the leached silver

Ing. Ingrid Czudkova 1051415

Precipitation during glass corrosion
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Ing. Petr Vardk 15113

Energy transfer from silver to rare-earth ions (Ho, Er, Tm) and near-infrared
photoluminescence enhancement in zinc-silicate glasses

PAUZA NA OBED (11:35-12:35)

VYHLASENI VYSLEDKU SKLARSKE SOUTEZNI SEKCE (12:35)

2. Blok — nesoutéZni sekce (3 prispévky) (12:40 — 13:40)
Ppredsedajici: doc. Dr. Ing. Martin Mika

Ing. Michaela Véeldkovd 1%40-13:00

Vliv stiibra na termické vlastnosti (GeS2)s0(Sb2S3)so

Ing. Monika Chladkova 13001320
Molybden ve fosfore¢nanovych sklech

Ing. Jan Smolik 13:20-13:40

Zmeény viskozniho toku skel vlivem osvitu

Ukonceni (13:45)
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2. den — ¢étvrtek 25. unora 2021
KERAMICKA SEKCE

Uvodni slovo (9:00-9:05)
3. Blok - soutézni sekce (9 prispévkii) (9:05 - 12:25)

Dpiedsedajici: prof. Dr. Willi Pabst

Ing. Sorna Hitbalova 99050925

New light scattering models for transparent ceramics with birefringent crystallites

Ing. Vojtéch Necina 09250945

Highly suppressed grain growth of spinel ceramics

Ing. et Ing. Pavla Dvordkova 09451005

Investigation of damage mechanism in calcareous ceramics

Piestavka 10:05 — 10:15

Ing. Viclav Dolezal 19151035

Dielectric properties of (Ca,Eu)CusTi4O12 ceramics prepared by a sol-gel method

Ing. Jan Havlicek 1035105

Development of scintillation material based on GdAIO3 perovskite

Ing. Tomas Thor 10551115

Preparation of Cu* - doped lithium aluminate scintillators

Prestavka 11:15 —11:25

Ing. Tomds Netolicky 11251145
Red upconversion emission of nanocrystalline Er®*-doped Ybs;GasO1, prepared by
sol-gel combustion synthesis

Ing. Lucie Pejchalovd 11451205

Why freeze-casting brings different phase composition of calcium phosphates?
5



ANORGANICKE NEKOVOVE MATERIALY ODBORNY SEMINAR DOKTORANDU
PROCESY — TECHNOLOGIE — VLASTNOSTI 24.-25. UNORA 2021, VSCHT, PRAHA

Ing. Vojtéch Marak 12951225
Fabrication and properties of rare-earth-doped barium titanate ceramics

PAUZA NA OBED (12:25-13:25)

VYHLASENI VYSLEDKU KERAMICKE SOUTEZNI SEKCE (13:25)

4. Blok - nesoutézni sekce (3 prispévky) (13:30 — 14:30)
piedsedajici: prof. Dr. Willi Pabst

Ing. Martina Novotng 1330-130

Vliv typu alkalického aktivatoru na vznik vykvett u geopolymernich materialti

Ing. Mykyta Borysenko 13:50-14:10
3D tisk biokeramiky metodou SLA

Ing. Mgr. Bc. Jan Ko¢i 1410-14:30
Zarovzdorn4 nanovlakna pro baterie s pevnym elektrolytem

Ukonceni (14:35)
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The Czech Glass Society: Student Contest
24 February 2021, UCT Prague, Section of ANM 2021

The winner of the student contest obtains a cash prize and the opportunity to write
an article in a magazine Sklar a Keramik.

The presentation duration will be 15 minutes, followed by questions from the jury
and the audience.

The commission will be composed of two members:

» prof. Ing. Ales Helebrant, CSc.
* doc. Ing. Jaroslav Klouzek, CSc.

The list of nominated competitors

* Ing. Ale§ Mareska

* Ing. Tereza Kordova

* Ing. Vaclav Prochazka
* Ing. Karolina Pénova

« Ing. Kristyna Svagrové
* Ing. Ingrid Czudkova

* Ing. Petr Varadk
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The Czech Ceramic Society: Student Contest
25t February 2021, UCT Prague, Section of ANM 2021

The winner of the student contest obtains a cash prize and the opportunity to write
an article in a magazine Sklar a Keramik.

The presentation duration will be 15 minutes, followed by questions from the jury
and the audience.

The commission will be composed of two members:

» doc. Ing. Jaroslav Klouzek, CSc.
* Ing. Hana Ovcacikova, Ph.D.

The list of nominated competitors

* Ing. Sona Hiibalova

* Ing. Vojtéch Necina

* Ing. et Ing. Pavla Dvorakova
* Ing. Vaclav Dolezal

* Ing. Jan Havlicek

* Ing. Tomas Thot

* Ing. Tomas Netolicky

* Ing. Lucie Pejchalova

* Ing. Vojtéch Marak
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Head Up displays in WS production
A. MARESKA
Department of Glass and Ceramics, University of Chemistry and Technology in Prague, Technicka 5, 166 28
Prague, Czech Republic
kontaktni email: mareskaa@yscht.cz

The head-up display (HUD) has permeated the automotive industry, and it’s a common
feature on a long list of new cars, ranging from humble commuters to high-end SUVs. It
displays data about the car and its surroundings right in the driver’s line of sight to reduce
distractions. HUD projects the essential information directly into the driver’s field of vision
without restricting it. The driver’s concentration remains on the road ahead, this not only
contributes to higher safety, it also reduced fatigue by decreasing the demand of switching
focus between the road and instruments.

There are several generations of head up displays in the automotive industry. Since the
requirements of the first generation of head up displays was not so challenging, newer
generation’s demands on quality are very high. Glass produced on the bending furnace must
be bent by the sheet by sheet bending technology to be able to get the proper shape,
especially in the HUD projection area. The local thickness deviation of the glass sheets,
respectively of the PVB sheet must be below 0.15 microns for NBM3 (the newest
generation of head up displays, the most challenging automotive business market).

There are two main parameters for the quality evaluation of the windshield with the head
up display technology: horisontal ghosting and vertical ghosting. Vertical ghosting is
caused mainly by the improper wedge angle of the HUD PVB sheet, while the horisontal
ghosting is created mainly by the glass or by the PVB thickness deviation in the horisontal
direction. Therefore the production of the HUD PVB must be well controlled and
automatized in some specific parts of the production. There is an automatical online
measurement tool for the wedge angle of the HUD PVB. There is an online thickness 3D
measurement of the glass shape after bending. And finally there is a machine that is able to
evaluate the horisontal and the vertical ghosting of the windshields.

There were produced first prototypes, but development is almost finished and serial
production can starts mainly for BMW and Daimler.

The optimization of the glass shape and of the PVB shape will be discussed on this
convention, including the development of quality measurement tools.
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Adhesion in automotive glass industry — effect of packaging

paper properties and storage conditions

T. KORDOVA
Department of Glass and Ceramic, University of Chemistry and Technology, Technicka 5, 166 28
Prague 6, Czech Republic
kontaktni email: kordovat@vscht.cz

Production of automotive glass consists of the float glass production, the float glass
processing and other operations where additional materials and parts are applied to the
glass.

The basis for joining materials is the science of adhesion, which includes chemistry,
mechanics and physics. The weakest bonding forces are the physical. Chemical (covalent,
ionic, metallic, etc.) and mechanical (e.g. mechanical interlocking) bonding forces are much
stronger.

To adhere the material to the glass surface, it is necessary that the basic requirements are
fulfilled. In general, the surface has to be clean, free from dust and grease; the adhesive has
to be able to wet the surface and to convert into a solid state; the joint has to be impervious
and the joint design has to be suitable for the intended use.

For this experiment, the surface condition is the most important topic so this presentation is
mainly focused on this. The production process, the environment and its conditions, and the
used materials for contact with glass and their properties affect the glass surface purity. The
experience has shown that the cleanliness of the glass at the end of the production process,
the type and properties of the packaging paper, and the storage conditions are the most
important for good glass surface condition. Paper directly affects the process of corrosion
of the surface of the material that is wrapped in it.

Based on my experience with packaging paper, it is known that problems with adhesion
between glass and bonded material can occur when using white sulphate paper or sizing
paper. Better results are obtained when brown, i.e. unbleached, paper is used. The aim was
to determine the differences between the papers, to determine their effect on the purity of
the glass surface and on the quality of adhesion in the process of gluing to the glass.
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Glass defects in automotive industry
V. PROCHAZKA

Department of Glass and Ceramic, University of Chemistry and Technology, Technicka 5, 166 28
Prague 6, Czech Republic
kontaktni email: prochazq@vscht.cz

In automotive industry, service centers receive large number of complaints every day, where
various glass defects represent a considerable amount. In contrast to other parts, glass
defects cannot be usually repaired and faulty parts must be replaced. There are few
exceptions, but these processes usually lead to the deterioration of product properties.
Important part of the repairing process is to determine if the fault is caused by material
failure or misuse of a final product.

Nowadays universal guidelines or standardized evaluation process are not available;
therefore, service technicians must determine the origin of a defect based only on their
expertise and the results can differ person to person.

Based on the contemporary regulation and frequency of defect occurrence, several types of
common defects were defined. Test methods of optical and physical properties were chosen
to correspond with contemporary legislative. Some of the defects were simulated in
controlled environment and evaluated. The results will serve as part of data base to modify
contemporary process standards and to develop defect evaluation tools.

12
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Natron glass — modelling the ancient glass technology

K. PANOVA, O. KLOTH, D. ROHANOVA
Department of Glass and Ceramic, University of Chemistry and Technology, Technicka 5, 166 28
Prague 6, Czech Republic
kontaktni email: panovaka@yscht.cz

Ancient sodium-calcium glasses can be divided into two groups, each characterized by their
chemical composition as well as by the specific flux agent. High magnesium and potassium
glasses (HMHK), produced with the plant ash flux, are specific for Bronze Age, Islamic,
and Venetian production; glasses with low content of magnesium and potassium (LMLK
glass) were produced with the mineral natron acting as a flux. Natron glasses dominated the
glass production for more than two millennia (from 14th century BC to the middle of 9th
century AD). Beads, buttons and fragments of vessels made from natron glass are quite
common archaeological finds in Moravia and Bohemia.

A series of experiments were performed to determine a way to model the raw natron as a
flux agent from common laboratory-grade chemicals. Then, model glass was prepared,
using the modelled natron and other natural raw materials, and compared to archaeological
finds from the Great Moravia period. Viscosity and thermal dilatation of the model glass
were measured and the glass was also used for chemical durability tests.

This work opens up a field of study in historical glasses that have not been properly explored
and plays a significant role even for local archaeological finds. Via model glasses, we can
better understand the production technology of ancient glass and its challenges.
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The antibacterial effect of the multifunctional sol-gel coatings

and monitoring of the leached silver

K. SVAGROVA
Department of Glass and Ceramic, University of Chemistry and Technology, Technicka 5, 166 28
Prague 6, Czech Republic
kontaktni email: svagrovk@yscht.cz

Silver in the different forms is known as an antimicrobial agent against gram-negative and
gram-positive bacteria. The antimicrobial action of silver or silver compounds is
proportional to the silver ions (Ag+) released and its availability to interact with bacterial
or fungal cell membranes. However, long-term inhalation or ingestion of soluble silver
compounds or colloidal silver may cause argyria and/or argyrosis. Therefore, we must
monitor not only the antibacterial effect of eg implants or surgical instruments containing
silver but also the amount of leached silver, which then enters the human body. In the
present work, four types of coatings were prepared based on tetra-n-butyl-orthotitanate with
the addition of silver, calcium and phosphorous using sol-gel method. The experimental
conditions, which included chosen reagents, ageing time, the coating speed, dwell time, heat
treatment, were selected based on previous experiments.

The aim was to test the antibacterial effect of prepared coatings on titanium substrate and
monitor the amount of leached silver. All the coatings containing silver demonstrated very
good antibacterial effect against both bacteria (E. coli and S. epidermidis) after 1-h, 2-h and
5-h interaction. The coatings without silver showed a partial antibacterial effect. The
amount of the leached silver was observed in physiological solution by ICP-OS to
approximate the conditions of the antibacterial test and, for comparison, also in the
simulated body fluid used for in vitro tests. The values did not exceed the amount of silver
normally taken in by breathing, drinking, etc. The concentration of the leached silver was
higher in the simulated body fluid compared with physiological solution.
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Precipitation during glass corrosion

I. CZUDKOVA, A. HELEBRANT, H. PENAKOVA
Department of Glass and Ceramic, University of Chemistry and Technology, Technicka 5, 166 28
Prague 6, Czech Republic
kontaktni email: czudkovi@vscht.cz

Glass corrosion can be described with three simultaneous processes — leaching of movable
ions from the glass surface, dissolution of SiO. glass network, and the precipitation
of components from glass and/or from the solution. Significant efforts have been made into
understanding glass corrosion, but there is still a lot of unknown about the formation of
precipitates, mechanisms, and Kinetics of precipitation during glass corrosion. The main
objective of this work was to obtain the basic data about the corrosion of two types of glass.
In this study, two glass types with different composition were tested (silica glass, container
glass for pharmaceutical products). Static corrosion tests were conducted on glass grains
in demineralized water at ratio S/V (surface area to solution volume ratio) 440 or 2200 m™*
and the constant temperature of 60 °C. In solutions, the pH values were measured and
changes in corrosion medium were analyzed using the AAS technique. The values of the
time dependence of the normalized leach amount of glass components (NL;) and the
normalized rate of dissolution (NR;) were computed and they were compared to the data
obtained from the kinetic model developed by Department of Glass and Ceramics (UCT
Prague). The changes in the appearance and composition of samples were evaluated with
optical microscopy (OM) and SEM-EDS technique. The precipitated products were
characterized by X-ray diffraction (XRD).

The results have shown that the experimental values of NL; are in accordance with data
obtained from the kinetic model of Department of Glass and Ceramics (UCT Prague).
As follows from experimental time dependencies NL;, the silica glass dissolves
congruently. After 10 days of dissolution, in both S/V ratios for silica glass, there is a
decrease of the NL values of silicon, which is caused by the precipitation of silicon dioxide.
The container glass dissolves incongruently. That was caused by the production of
precipitates. From the XRD analysis of precipitated products, it was found the combination
of two types of zeolites — zeolite X and zeolite SSZ-24. The NR; of glasses is decreasing
with the time of leaching.
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Energy transfer from silver to rare-earth ions (Ho, Er, Tm) and
near-infrared photoluminescence enhancement in zinc-silicate

glasses

P. VARAK, S. VYTYKACOVA, P. NEKVINDOVA
Department of Inorganic Chemistry, ICT Prague, Technicka 5, 166 28 Prague 6 — Dejvice, Czech Republic
kontaktni email: varakp@vscht.cz

This presentation focuses on the study of the effect of various silver species, such as ions,
molecular clusters and nanoparticles on the near-infrared photoluminescence properties of
rare-earth-doped zinc-silicate glasses. Rare-earth (RE) ions such as Er®*, Ho®* or Tm®* are
perspective luminophores for use in photonics. Er** ions display emission at 1.5 um, which
corresponds to the 3rd telecommunication window, and are therefore used in optical fiber
amplifiers. Ho®* and Tm®* with strong emission around 2 um, corresponding to absorption
of water, have application in the construction of fiber lasers for medicine, atmospheric
sensing, or materials processing. In order to achieve the best photoluminescence
performance of RE ions, the choice of a suitable host matrix is of great importance. Silicate
glasses are frequently used in practical applications due to excellent material properties
(resistance against mechanical stress, thermal shock, or chemical corrosion). However, the
spectroscopic properties of RE ions in silicate glasses are severely limited by high phonon
energy of silica network and low solubility of RE ions. Transition metals such as silver are
perspective sensitizers for the photoluminescence of RE ions in silicate glasses. Silver
nanoparticles can enhance the photoluminescence of RE ions via surface plasmon resonance
(SPR) effect, whereas silver ions and molecular clusters (dimers) can participate in energy
transfer to RE ions. Majority of studies in this field have been so far limited to Er¥* ions,
while the research concerning the effect of silver on photoluminescence of Ho®* or Tm®*
ions remained relatively scarce and focused mainly of photoluminescence in visible region.
In this work, zinc-silicate glasses doped by RE®* ions (RE = Er, Ho, Tm) were prepared by
standard melt-quenching technique. Silver was introduced in the glasses using the ion-
exchange method, its oxidation state was controlled by employing different heat treatment
programs. The effect of silver in various oxidation states and forms (ions, molecular
clusters, and nanoparticles) on the near-infrared photoluminescence properties of Er®*, Ho®*
and Tm®* was evaluated, the mechanism of energy transfer was studied in detail, and will
be discussed in this presentation.

This work was supported from the grant of Specific university research - grant
No. A2_FCHT_2020_058
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ABSTRAKTY

Nesoutézni sekce
(Sklarska)
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Vliv stiibra na termické vlastnosti (GeS2)s0(Sb2S3)s0
M. VCELAKOVA, P. KOSTAL, P. HONCOVA

Katedra obecné a anorganické chemie, Fakulta chemicko-technologickd, Univerzita Pardubice, Studentska 573,
Pardubice, CR
kontaktni email: michaela.vcelakova@student.upce.cz

Chalkogenidova skla jsou anorganické materidly zalozené na prvcich 16. skupiny
periodické tabulky, krom¢& kysliku. Jejich struktura tedy obsahuje jeden nebo vice
chalkogeni jako jsou sira, selen a telur. Pfidanim dalSich prvki 14. a 15. skupiny jako
germanium, antimon nebo arsen mohou vznikat stabilni skla. Chalkogenidova skla jsou
materialy, které maji velky aplikacni potencial. Diky svym vlastnostem a propustnosti v
infraCervené oblasti spektra mohou byt pouzity jako opticka vladkna, senzory pro snimani,
¢ocky, v integrovanych obvodech nebo v piepisovatelnych pamétich. Jejich uplatnéni v
praxi je stale Castéjsi [1, 2].

Diky Sirokym moznostem vyuziti chalkogenidovych skel jsou vlastnosti téchto material
jiz nékolik desitek let intenzivné studovany. Jednou z dulezitych vlastnosti skel je jejich
viskozita. Viskozita hraje vyznamnou roli pfi zpracovani a vyrob¢ skla. Ma také vliv na
studenou krystalizaci v oblasti podchlazené taveniny a dlouhodobou stabilitu skelnych
vyrobkil. Méfeni viskozity neni principialn€ slozity proces. Experimenty v§ak mohou byt
komplikovany dlouhym relaxa¢nim ¢asem jednotlivych méfeni nebo studenou krystalizaci
vzorkd. Existuje fada metod méfeni viskozity. I kdyz viskozitu ovliviyji i jiné veliCiny,
dominantné je studovana jeji teplotni zavislost.

Tato prace se zabyva méfenim viskozity chalkogenidovych skel dopovanych stiibrem.
Vzorky o slozeni Agy[(GeS2)s0(Sh2S3)50]100-x (x = 0; 5; 7,5; 10; 15) byly ptipraveny
pfimou syntézou z Cistych prvki a naslednym prudkym ochlazenim taveniny. Na téchto
vzorcich byla méfena viskozita pomoci termomechanického analyzatoru (TMA) dvéma
metodami, penetracni metodou a metodou paralelnich desek. V intervalu 107-1013 Pa.s
byla pouzita metoda penetrace, konkrétné penetrace valcem a polokouli. Metoda
paralelnich desek byla pouZita v intervalu 105-108 Pa.s [3]. Pro metodu stanoveni viskozity
pomoci paralelnich desek je nutné znat koeficienty teplotni roztaznosti. Tyto koeficienty
byly stanoveny také pomoci TMA. Viskozity byly nasledné spocitany podle ptislusnych
rovnic a ziskand experimentalni data byla popsana pomoci rovnic popisujicich teplotni
zavislost viskozity. Teploty skelné transformace =ziskané pomoci dilatometrickych,
viskozitnich i DSC méfeni byly porovnany a diskutovany. Byly také stanoveny hodnoty
kineticke fragility.
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Tato prace vznikla za podpory projektu SGS_2021_006 Interni grantové agentury Univerzity Pardubice a projektu
Modernizace praktické vyuky a zkvalitnéni praktickych dovednosti v technicky zamérenych studijnich programech,
reg. ¢islo CZ.02.2.67/0.0/0.0/16_016/0002458 operacniho programu Vyzkum, vyvoj a vzdélavani.

Reference:
[1] J. L. Adam, X. Zhang, Chalcogenide glasses, Preparation, properties and application,
(2014)

[2] A.B. Seddon, Journal of Non-Crystalline Solids 184 (1995) 44-50
[3] P. Kostal, T. Hofirek, J. Malek, J. Non-Crystalline Solids, 480 118-122 (2018)
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Molybden ve fosfore€nanovych sklech
M. CHLADKOVA, J. HOLUBOVA, Z. CERNOSEK

Katedra obecné a anorganické chemie, Fakulta chemicko-technologickd, Univerzita Pardubice, Studentska 573,
Pardubice, CR
kontaktni email: monika.chladkova@student.upce.cz

Prechodné kovy se Casto pouzivaji jako elektropozitivni slozka fosfore¢nanovych skel, ale
samotné chemii Casto neni vénovana dostate¢nad pozornost. Zatimco u sa p prvka lze
s vysokou pravdépodobnosti piedpoveédét jejich interakei s fosforeénanovou skelnou siti, v
vyskytovat ve vice oxidac¢nich stavech a vytvaret rizn€ koordinované ionty, které se mohou
koordina¢nimi vazbami zapojovat do vytvareni a zpevihovani sklotvorné sité. Chemické
chovani ptechodnych kovil v prostfedi fosforecnanové taveniny nelze prfedem snadno
predpovidat. Je proto vhodné zaméfit detailnéj$i pozornost na chemii pfechodnych kovl ve
fosfore¢nanovych sklech, protoze literarni idaje jsou casto rozporuplné, a ne zcela
dostacujici. Jednim z prvki, ktery se mize vyskytovat v riznych oxidacnich stavech a ktery
vytvaii komplexni kationty, je molybden. Ten je bézné stabilni ve dvou oxidacnich stavech,
MoV' (d° a MoV (d!) a mize vytvaiet molybdenyly (Mo*QO2)X#* a (Mo*0)*-2*, kde X je
6 nebo 5.

Z uvedeného je zfejmé, ze existuje fada kompozi¢nich moznosti k podrobnéjsimu studiu.
Jako vychozi sklo studovanych fad byl zvolen metafosforeénan vapenaty a vapnik je
postupn¢ nahrazovan molybdenem. Pro tuto praci byla zvolena fada, ve které se slozeni skel
méni od metafosforeénanu véapenatého k difosfore¢nanu molybdenylu s molybdenem
v oxidaénim stavu V, (M00O)4(P.07)s. Cilem bylo zjistit stupeit redukce molybdenu a
chemické slozeni aniontové i kationtové slozky skel. Byla ptipravena skla xMoOs-(50-
0.875x)Ca0-(50-0.125x)P.0s, kde x = 0, 1, 10, 20, 30, 40, 45, 50, a 57,14. Vsechna skla
s molybdenem byla zabarvena zelen¢ komplexnimi ionty pétimocného molybdenu a sytost
zabarveni se s rostoucim obsahem molybdenu zvySovala. Slozeni skel bylo ur¢eno pomoci
XRF. Mira redukce molybdenu byla uréena pomoci elektronové paramagnetické rezonance
(EPR) a bylo zjisténo, ze mnozstvi zredukovaného molybdenu nebylo vyssi nez 7% a proto
Vv prvnim pfiblizeni nebylo detailn¢€ uvazovano pii hodnoceni chemické struktury.
Struktura aniontové ¢asti sité byla studovana pomoci 3P MAS NMR a vysledky byly dale
korelovany s ramanovskymi spektry. Bylo zjisténo, Ze se zvySujicim se formalnim obsahem
MoOsz  metafosforecnanova  sitt  Castené  pfechdzi na  difosforecnanovou.
Metafosforeénanova struktura je vSak nadale dominantni i u skla s nejvyssi koncentraci
molybdenu, 69 % metafosforecnanti a 31 % difosfore¢nani. Dale bylo zjisténo, Ze
molybden se do struktury piipravenych fosfore¢nanovych skel vestavuje ve vyrazné
prevazujici mife jako molybdenyl (MV'0,)?*. Ziskané vysledky ukazuji, Ze se molybden ve
formé& molybdenylu zapojuje do tvorby kationtové-aniontové skelné site.
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Zmeény viskézniho toku skel vlivem osvitu
J. SMOLIK

Y Katedra obecné a anorganické chemie, Fakulta chemicko-technologicka, Univerzita Pardubice, Studentska
573, Pardubice, CR
2 Spolecna laboratoi chemie pevnych latek, Fakulta chemicko-technologickd, Univerzita Pardubice, Studentska
84, 532 10 Pardubice, Ceska republika
kontaktni email: jan.smolik@student.upce.cz

Viskdzni tok je dtlezitou vlastnosti skelnych materidlti ovliviiujici celou fadu procest i
samotnou aplikaci skel. Viskézni tok m&d mimo jiné vliv napf. na samotnou piipravu
objemovych vzorkil skel (napi. ovlivituje velikost pfipravenych skel, schopnost tvorby
skelnych vlaken, rozsah pracovnich teplot pro zpracovani a tvarovani skel apod.), strukturni
relaxace, krystalizaci ¢i taveni. Znalosti a schopnost kontrolovat zmény visk6zniho toku
nachazeji z vyse uvedenych divodiu nezbytné misto jak ve vyzkumu, tak i v pramyslu [1].
Vedle teploty [2] muze byt viskdzni tok skel ovlivnén také zafenim o vhodné energii a
intenzit€ (napf. Se [3] ¢i As2Sz [4]). Studium zmeény viskdzniho toku zplisobené osvitem je
dalezité predevsim pro aplikace v optice (pfiprava a modifikace optickych vlaken ¢i
mikrooptickych prvkli — mikro€ocky apod.).

Cilem této prace je proto zkoumani vlivu svétla na viskdzni tok modelového skla As;Sa,
kdy ziskané informace by mohly ptispét k objasnéni a lep§imu pochopeni mechanismu
vzniku mikrocoéek. M¢éfeni viskdzniho toku byla provadéna pomoci upraveného
termomechanického analyzatoru penetraéni metodou (F = 500 mN, polomér hrotu R = 1,02
mm) pti riznych teplotach pod teplotou skelného ptechodu (Tq) zkoumaného materialu. Pi
stejnych teplotach byla sledovana zména viskdzniho toku vyvolana pasobenim ridznych
kontinualnich laserovych zdroji (A = 532 a 650 nm). Pisobenim fotonu laserového zatreni
dochdzelo ke zvyseni rychlosti penetrace hrotu do vzorku, coz se nasledné projevilo zménou
viskézniho toku. Vliv zéfeni na velikost pozorovanych zmén klesal s rostouci teplotou.
Zaroven vlivem osvitu doSlo pro stejné rychlosti ohifevu kposunu Ty na
termomechanickych kfivkadch smérem k niz§im teplotam. Ziskané vysledky jsou v dobré
shodé¢ s jiz v literatufe publikovanymi daty [3, 4]. Znalosti vlivu zafeni na zménu viskdzniho
toku modelového skla budou vyuZity pro dal$i vyzkum tvorby mikro¢oéek i v oblasti
oxidovych skel.

Tato prdce vznikla za podpory Grantové Agentury Ceské Republiky (No. 19-11814S) a Univerzity Pardubice
(SGS_2021_002).
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New light scattering models for transparent ceramics with

birefringent crystallites
S. HRIBALOVA, W. PABST
Department of Glass and Ceramics, University of Chemistry and Technology Prague, Technicka 5, 166 28,
Prague
kontaktni email: hribalos@vscht.cz

Transparent ceramics have traditionally been based on cubic and thus optically isotropic
crystallites or grains (MgAl,O., MgO, Y203, YAG), since due to the absence of
birefringence there is no scattering at grain boundaries. On the other hand, in the last two
decades transparent ceramics have been successfully prepared also on the basis of non-cubic
crystallites, e.g. alumina (trigonal), even though light scattering at grain boundaries does
occur in this system. This is possible because the birefringence of alumina is not too large,
but the key to transparency is grain size control, more precisely the possibility to attain a
grain size distribution that does not affect the in-line transmittance. Contrary to light
scattering due to pores or second-phase inclusions [1], where Mie theory provides an exact
benchmark at least for a low concentration of spherical pores or inclusions (cases that have
been studied extensively), no rigorous solution exists for light scattering due to a space-
filling array of birefringent randomly oriented crystallites, and only very few authors have
made serious attempts to provide light scattering predictions in dependence on grain size
distributions. In this contribution we explain why the classic paper by Apetz and van
Bruggen is incorrect and, based on our recent paper [2], propose a correct version of the
Apetz van Bruggen model and compare the latter with the Pecharroman model. However,
in addition to these models, which all fail for small grain size, we propose alternative models
using the full Rayleigh-Gans-approximation (instead of its large-size limit, the Jobst
approximation) and show how grain size information can be implemented in these models.

References:
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Highly suppressed grain growth of spinel ceramics
V. NECINA
Department of Glass and Ceramics, University of Chemistry and Technology Prague, Technicka 5, 166 28,
Prague
kontaktni email: necinav@vscht.cz

Grain growth is almost inevitable in ceramics if high density is desired. However, smaller
grain size leads generally to better mechanical properties. This is of high importance, for
example, in the case of transparent spinel (MgAl,O4) ceramics in the application as
transparent armor. Usually, lithium fluoride (LiF) is utilized as a sintering additive to
achieve high transparency (complete densification) of spinel ceramics, but it results in
significant grain growth. On the other hand, as shown in this work, sodium fluoride (NaF)
efficiently suppresses grain growth of spinel ceramics, resulting in a very fine — and at the
same time — dense microstructure. Samples of spinel ceramics with or without addition of
LiF and NaF were prepared via SPS (spark plasma sintering) and grain size was determined
via image analysis on SEM (scanning electron microscope) micrographs. Moreover, grain
growth characteristics were studied.
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Investigation of damage mechanism in calcareous ceramics

P. DVORAKOVA
Department of Glass and Ceramics, University of Chemistry and Technology Prague, Technicka 5, 166 28,
Prague
kontaktni email: Pavla.Dvorakova @vscht.cz

Calcareous ceramic bodies are typical for contemporary production of ceramic tiles and also
for historical luxury ceramics. The amount of the calcium component and the ratio of the
other phases together with the firing temperature are responsible for the final properties of
the ceramic body. The amount of the calcium component has a fundamental effect on the
relative expansion of the ceramic body after firing and also during long-term usage or
eventually during storage. The expansion behaviour is mainly associated with the planarity
of the final product which is required in the case of large-format tiles. Expansion of the
ceramic body is also related to the long-term stability of historical ceramics, especially
glazed ceramic objects. In the case of low-fired porous ceramics moisture expansion of the
ceramic body occurs due to a humid environment. It is a process of
rehydration/rehydroxylation of unstable non-crystalline residues which remain from clay
minerals in the ceramic body after firing. Ceramic body expansion by the action of air or
soil moisture is the main indication of the rehydration/rehydroxylation process which can
lead to the deterioration of the ceramic body or the glazed surface. It is a spontaneous
irreversible process that begins immediately after firing and lasts for many years. Body
expansion is mainly affected by the composition and porosity of the shard, as well as by the
surrounding environment and the way the ceramic product is used. This process can be
suppressed with a suitable mineralogical composition of calcareous ceramics. The main aim
of this work is to study moisture expansion behaviour of calcareous ceramic bodies with a
focus on historical ceramics.
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Dielectric properties of (Ca,Eu)CusTisO12 ceramics prepared by

a sol-gel method

V. DOLEZAL?, J. PETRASEK?, K. RUBESOVA?, V. JAKES?, O. JANKOVSKY?, P.
CTIBOR?
Y Department of Inorganic Chemistry, University of Chemistry and Technology Prague, Technickd 5,
Prague 6, 166 28, Czech Republic
2 Faculty of Electrical Engineering, Czech Technical University, Technickd 2, Prague 6, 166 27, Czech
Republic
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The ACusTisO12 (Where A = Ca, Sr, Ba) material belongs to the oxides with perovskite-
based structure. The CaCusTisO12 was first synthesized in 1967 by Alfred Deschanvres, but
no physical properties were measured until 2000, when it was found that this material — in
the form of bulk ceramics — exhibits giant dielectric permittivity values as high as = 10,000
for frequencies up to 1 MHz. However, the origin of this phenomenon is still not well
understood. One suggested explanation is the mixed valence state of copper and/or the
presence of secondary phases that are always formed during the synthesis (some authors
proposed that the CaCusTisO12 is not stoichiometric). In any case, as acknowledged in other
perovskite dielectrics, partial or full substitution in the ABO3 stoichiometry can lead to a
significant change in dielectric characteristics. Possible substitution of the alkaline earth
metals in a dodecahedral position by europium(ll), showing similar ionic radius and
electronegativity but differing in valence shell configuration, has not been studied yet.

In this work, we focused on the mixed oxides CaCusTisO12 and (Ca,Eu)CusTisO12. The
powder precursors, prepared by sol-gel or evaporation methods, were pressed (uniaxially
or isostatically) and sintered in air at 1120°C to obtain the desired ceramics. The phase
composition of the ceramics was determined by XRD and the thermal behavior was
measured by means of thermal analysis. Further, the microstructure and dielectric properties
of the material were studied.

This work was financially supported by SGS20/058/0HK?3/1T/13 and specific university research (MSMT No 21-
SVV/2021).
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Development of scintillation material based on GdAIOs

perovskite

J. HAVLICEK?, K. RUBESOVA!, R. KUCERKOVA?, M. NIKL2
% Department of Inorganic Chemistry, University of Chemistry and Technology, Technicka 5, Prague 6, 166 28,
Czech Republic
2 Institute of Physics of the Czech Academy of Sciences, Cukrovarnicka 10, 16200 Prague, Czech Republic
kontaktni email: havlicej@vscht.cz

Scintillation materials are used for the energy conversion of high energy particles to
UV/VIS light in detection systems. One of commercially used scintillators is the
YAIO3z:Ce* perovskite (YAP:Ce) produced as a single crystal. YAP:Ce has suitable
properties for application in electron microscopy, gamma spectroscopy, X-ray and gamma
counting and X-ray imagining screens. On the base of commercial success of YAP:Ce, other
materials with the perovskite structure were studied with the aim to find a material with
higher density and/or better scintillation properties.

In this work, another promising perovskite-based material was studied.  The
photoluminescent and scintillation properties were investigated in GdAIO3; highly doped
with cerium and co-doped with lanthanum. This presentation introduces the topic of
scintillation materials, summarizes the previous work of other authors and presents new
results in the development of the GAAIOs perovskite materials applicable in scintillation
techniques.
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Preparation of Cu*-doped lithium aluminate scintillators
T. THORZ, K. RUBESOVAY, V. JAKES?, D. MIKOLASOVA!,
R. KUCERKOVAZ, M. NIKL2
1 Department of Inorganic Chemistry, University of Chemistry and Technology Prague, Technickd 5, 166 28
Praha 6
2 Institute of Physics of the Czech Academy of Sciences, Cukrovarnickd 10/112, Prague 6, 162 00, Czech
Republic
kontaktni email: Tomas.Thor@vscht.cz

Novel scintillators for the detection of thermal neutrons utilize nuclear reactions of °Li or
19B, both of which exhibit a high cross-section for neutron capture, producing charged
particles, which can be detected by the scintillator. Important requirement for neutron
scintillators is low effectivity towards high energy photons (y-ray), which can accompany
neutrons or even be generated when neutrons interact with the material. To supress this type
of interaction, scintillating material should feature low density and low atomic number.
Promising materials with high Li content and low density are oxides within the binary Li,O-
Al,O3 system. Depending on the Li»O content, there are three distinguished phases — the
lithium rich LisAlQs, the intermediate LiAIO2 and the aluminium rich LiAlsOg. Although
these compounds do not possess intrinsic luminescence, doped with a transition metal or
rare-earth element luminescence activator, they could serve both as a scintillator and as a
phosphor.

In this work, LiAIO;, LiAlsOg and LisAlO4 ceramics doped with Cu* ions have been studied.
Single phase Cu:LiAlO; and Cu:LiAlsOg were prepared using the Pechini sol-gel method.
Luminescence characterization was performed by measuring photoluminescence excitation,
emission and decay curves, along with X-ray excited radioluminescence emission, to
determine the optimal concentration of the Cu* dopant ions in a lithium aluminate host. The
preparation of the lithium-rich analogue — LisAlO4 — was accompanied by the formation of
secondary phases (e.g. LIAIO;,, Li,CO3 or AlOs). The reasons and possible prospects for
this phase synthesis will be discussed.

This work was financially supported by the MVCR research agency (Grant no: VI120192022152).
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Red upconversion emission of nanocrystalline Er®*-doped

Yb3GasO12 prepared by sol-gel combustion synthesis
T. NETOLICKY, T. WAGNER, L. STRIZIK, K. MELANOVA, S. SLANG

Katedra obecné a anorganické chemie, Fakulta chemicko-technologickd, Univerzita Pardubice, Studentska 573,
Pardubice, CR
kontaktni email: tomas.netolicky2@student.upce.cz

Nanocrystalline oxide of composition YbsGasO12 belongs to the family of materials with
garnet-related structure. It is a promising material with potential applications in the field of
photonics when doped by lanthanides such as Er. Such a doped material can provide both
Stokes and anti-Stokes emission under suitable excitation. The anti-Stokes emission
includes upconversion, which is a nonlinear process where two or more photons are
sequentially absorbed and transferred to one photon with higher energy. In Er3*-doped
Yh3GasO1, the Yb® ions operate as sensitizers. These ions absorb excitation energy and
transfer it to Er®* ions operating here as activators (emitting light).

One aim of this work is the synthesis of this material with various Er®* concentration by
sol-gel combustion method using citric acid as chelating agent. Phase composition and
morphology of annealed products are examined by X-ray diffraction and by scanning
electron microscopy.

The next aim is focused on optical properties of prepared nanocrystalline powders. Diffuse
reflectance spectroscopy is used for determination of absorption bands associated with the
presence of Er¥ and Yb%. Absorption bands of Yb%* around 980 nm are then used for
energy transfer to Er*. This leads to the visible upconversion emission measured by photo-
luminescence spectroscopy.

The authors thank for financial support from the grant of the Ministry of Education, Youth and Sports of Czech
Republic (grant LM2018103), the European Regional Development

Fund-Project “Modernization and upgrade of the CEMNAT” (No.CZ.02.1.01/0.0/0.0/16_013/0001829), the
project NANOMAT CZ.02.1.01/0.0/0.0/17_048/0007376 and the project of Faculty of Chemical Technology,
University Pardubice ,, Excellent teams *“ 2020.
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Why freeze-casting brings different phase composition of

calcium phosphates?

L. PEJCHALOVA, D. SALAMON
CEITEC Brno University of Technology, Purkyiiova 123, Brno, Department of Advanced Ceramic Materials
kontaktni email: Lucie.Pejchalova@ceitec.vutbr.cz

Preparation of highly porous ceramic scaffolds is important in the field of tissue engineering
and regenerative medicine. Calcium phosphates are used for bone regeneration due to their
bioactivity and biocompatibility. The crucial factor influencing the final recovery is the
phase composition of calcium phosphates, related solubility and degradation rate in the
organism.

Freeze-casting is a versatile shaping method for the preparation of highly porous and
mechanically stable ceramic scaffolds. The phase compositions of calcium phosphate
samples prepared by freeze casting and classic shaping techniques were compared. We have
observed that the microstructure and pore size distribution, sintering behavior, and phase
composition of calcium phosphate scaffolds prepared by freeze-casting differ from samples
prepared by classic shaping techniques. Hydroxyapatite content after sintering, ranging
between 3 vol.% to 30 vol.%..
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Fabrication and properties of rare-earth-doped barium titanate
ceramics.

V. MARAK

CEITEC Brno University of Technology, Purkyiiova 123, Brno, Department of Advanced Ceramic Materials
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Preliminary results were obtained regarding the preparation of doped piezoceramic
materials based on BaTiO3 using electrophoretic deposition. Five rare earth oxides, i.e.
Er,03, Dy,03, Euy03, ThsO7, and CeO,, were used as dopants in amounts of 1, 3, and 5 wit.
%. The prepared deposits were evaluated in terms of preparation methodology, high-
temperature dilatometry, X-ray diffraction analysis, relative density, mean grain size,
hardness, and fractographic analysis. The study of dilatometric curves described the
sintering behaviour and its changes at different material compositions. X-ray diffraction
analysis revealed a tetragonal phase in all samples; the tetragonality of the BaTiOs
crystalline cell decreased with dopant content. By a suitable choice of dopant, it was
possible to significantly increase the relative density of sintered samples, their hardness and
at the same time prevent the samples from coarsening of the microstructure during heat
treatment. A relative density of up to 98 %, a mean grain size below 1 um, and a hardness
of over 10 GPa were achieved. Analysis of the fracture surfaces revealed that the fracture
mode was transcrystalline for the most of studied materials; only the samples doped with
cerium dioxide had fracture surfaces with both transcrystalline and intercrystalline fracture
modes.
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Vliv typu alkalického aktivatoru na vznik vykvétu u

geopolymernich materialt

M. NOVOTNA®2 F. SKVARAL, |. PERNA?
YDepartment of Glass and Ceramics, University of Chemistry and Technology Prague, Technickd 5, 166 28
Prague 6, Czech Republic
Anstitute of Rock Structure and Mechanics of the CAS, V HoleSovickdach 41, 182 09 Prague 8, Czech Republic
kontaktni email: martina.novotna@yscht.cz

Geopolymery vznikaji reakci hlinitokfemicitant s alkalickymi aktivatory a maji prevazné
amorfni strukturu, kterda je tvofena vazbou (-Si-O-Al-O-). Hlinikovy kationt je v
tetraedrické koordninaci a negativni naboj tohoto tetraedru je kompenzovan kationty
alkalickych kovili nebo alkalickych zemin (Li*, Na*, K*, Ca?"). V urgitych ptipadech, ionty,
které nejsou pevné vazany do geopolymerni struktury, difunduji k povrchu, kde reaguji za
vzniku pfevazné bilych soli. Tyto sole jsou neestetické, a navic mohou porusit strukturu
geopolymerniho materialu. Vznik téchto soli ovliviiuje moznosti vyuziti geopolymeri v
bézné praxi.

V této praci je zkouman vliv pouzitych vodnich skel, jejich kationtl a dale podminek vzniku
vykvétii. Pro viechny experimenty byly pouzity materialy dodané firmou CLUZ a.s., jedna
se 0 hlinitokfemicitan s firemnim nazvem ,,Baucis L, Samotové ostfivo s nazvem ,,Samot
NP special“ a 0 4 druhy vodnich skel, lisicich se druhem kationtu (Li*, Na*, K*) a pomérem
SiO?/M?20. Néachylnost k tvorbé vykvéti byla stanovena podle normy CSN EN 72 1565-13.
U vykvétd bylo zjisténo chemické a mineralogické slozeni a dale byly stanoveny
mechanické vlastnosti geopolymernich materialti po 28 a 90 dnech.

Vysledky ukazaly vliv kationtii alkalickych aktivatorti na intenzitu a druh vzniklych
vykvétl a také na vysledné mechanické vlastnosti. Pfi pouziti draselného aktivatoru byly
vykvéty tvofeny piedevsim siranem draselnym (K2SOj), pii pouziti lithnych a sodnych
kationtli se jednalo o uhli¢itany lithné a sodné (LioCOs, Na;COs). Vzorky s lithnymi
kationty nedosahovaly tak vysokych pevnosti v tlaku a v ohybu jako vzorky se sodnym a
draselnym aktivatorem.
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3D tisk biokeramiky metodou SLA
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Prague 6, Czech Republic
kontaktni email: borysenm@vscht.cz

Biokeramické materialy ve formé prostorové porézni struktury, skafoldu, se pouzivaji v
tkanovém inzenyrstvi jako vypln chybéjici kostni tkan€, pokud nestaéi nebo neni plné
funkeéni pfirozena regenerace a diky svym vlastnostem podporuji rist nové kostni tkané.
Jednim z pozadavkl pfi navrhu a vyrobé¢ skafoldd je, Ze skafold by mél byt jednoduse
upravitelny do rlznych tvari a velikosti. Stereolitograficka metoda 3D tisku (SLA) je
jednou z technik poskytujicich moznost vyrobit takovéto skafoldy pacientim tzv. na miru.
Prace se zabyva problematikou stereolitografického 3D tisku biokeramickych skafoldi ze
suspenze fotocitlivé pryskyfice plnéné ¢asticemi bioskla 45S5. Cilem prace je osvojit si
SLA 3D tisk biokeramiky, optimalizovat piipravu a charakterizaci suspenzi vhodnych pro
takovy 3D tisk. Bude provedena konstrukéni zména 3D tiskarny, a to zabudovani
automaticky fizeného michadla.
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Zarovzdorna nanovlakna pro baterie s pevnym elektrolytem

J. KOCi, M. MiKA
Department of Glass and Ceramics, University of Chemistry and Technology Prague, Technickd 5, 166 28
Prague 6, Czech Republic
kontaktni email: kocija@vscht.cz

Jednorozmérné nanostruktury, zejména vlakna, vzbuzuji diky svym vlastnostem velkou
pozornost. Nanovlakenné struktury jsou jedineéné diky vysokému poméru plochy povrchu
ku objemu. Pramér vlaken pouzivanych v praxi je obvykle mensi nez 500 nm. V soucasnosti
je nejvhodnéjsi technikou pro vyrobu anorganickych nanovldken elektrostatické
zvlaknovani.

Elektrostatické zvlaknovani je Siroce pouzivany proces pro vyrobu vldken z roztoku (a
tavenin) s prumérem od 2 nm do né€kolika mikrometrd. Zakladni systém pro elektrostatické
zvlaknovani se sklada ze tii casti: zdroje vysokého napéti, zvlaknovaci trysky a sbérné
desky. Vysoké napéti je pripojeno na konec kapilarni trysky a na sbérnou desku. Velikost,
tvar a vlastnosti vyslednych nanovlaken jsou ovlivnény mnoha parametry: primérem jehly,
velikosti elektrického napéti, vzdalenosti sbérné desky, viskozitou roztoku i dobou nasledné
kalcinace. Zakladni roztok vzdy sestava z prekurzoru vysledného materialu (Casto
anorganického) a organického polymeru. Velky potencial v materialové veédé maji
nanostruktury vysoce odolnych a zarovzdornych materiald ze systému SiO; a Al,Oz. Ty
jsou velmi atraktivni diky jejich moznému vyuziti v pokro¢ilych technologiich v oblastech
energetiky, zdravotnictvi, stavebnictvi, primyslu a dalSich.

Pouziti zarovzdornych komponent z nanovlaken pro lithium-iontové baterie s pevnym
elektrolytem nabizi fadu vyhod. Ve srovnani s dnes pouzivanymi typy se tyto komponenty
snaze upravuji, maji mnohem vyssi teplotni odolnost, velmi dobrou mechanickou pruznost
a pevnost, stejné jako vynikajici chemické vlastnosti. Soucasnou nevyhodou jsou stale
relativné vysoké naklady na vyrobu takovychto nanovlaken. Z tohoto divodu je velmi
dilezita optimalizace vyrobnich parametri a slozeni, i hledani nejvhodnéjSich a
nejefektivnéjsich prekurzort a polymerd.

Prace se zabyva pravé optimalizaci slozeni a vstupnich parametri pro efektivni vyrobu
nanovlaken z rizného materialu (SiO2, Si, Al.Os, Mg, LiCls, NMC spinel) laboratornim
prototypem elektrostatického zvlaknovace. Srovnanim takto vyrobenych vlaken
s komer¢né dostupnymi vlakny vyrobenymi z taveniny. Jejich vysokoteplotni modifikaci a
modifikaci jejich povrchu i ekonomikou vstupnich surovin.

Tento vystup vznikl v ramci projektu Specifického vysokoskolského vyzkumu — projekt ¢. A1 FCHT 2020_009.
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