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Uvod

Programem seminafe jsou odborné piednasky doktorandti rdznych

akademickych pracovist’ putsobicich v oblasti chemie a technologie
anorganickych nekovovych materialt.

Organizator seminaie
Ustav skla a keramiky, VSCHT Praha

Webové stranky
https://sil.vscht.cz/o-ustavu/ANM

Kontakt
Ing. Mgr. Bc. Jan Ko¢i, jan.koci@vscht.cz
Ing. Jan Urbanek, urbanekj@vscht.cz

Ing Jan Machacek Ph.D., jan.machacek@vscht.cz

Podékovani
Ustav skla a keramiky d&kuje vsem zaméstnancim VSCHT Praha a
doktorandim, ktefi se na pfipravé seminate podileli.
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PROGRAM SEMINARE ANM 2020

1. den - streda 12. iinora 2020
KERAMICKA SEKCE

Uvodni slovo (10:00-10:10)
1. Blok — soutézni sekce (6 prispévki) (10:10 — 12:25)
piedsedajici: prof. Dr. Ing. David Sedmidubsky

Ing. Jan Havlicek 10101030
On properties and development of scintillation materials for the neutron detection

Ing. Vojtéch Necina 10301050

The effect of heating rate on the grain growth of alumina ceramics prepared via
SPS

Ing. Lenka Simkovd 10501110

The effect of substitution on properties and structure of hydroxyapatite

Prestavka 11:10 —11:25

Ing. Viclav Dolezal 11251145

Translucent LMA:Ce ceramics prepared by SPS method for optical application

Ing. Sona Hribalova +451%95

The van de Hulst approximation and its use for light scattering predictions in
transparent ceramics

Ing. Tomdas Thoi 12951225

Europium-doped Lu,Os dense ceramics prepared by spark plasma sintering

PAUZA NA OBED (12:25-13:25)
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VYHLASENI VYSLEDKU KERAMICKE SOUTEZNI SEKCE (13:25)

SKLARSKA SEKCE
2. Blok — soutéZni sekce (3 piispévky) (13:30 — 14:30)
Predsedajici: prof. RNDr. Ondrej Gedeon, Ph.D., DSc.

Ing. Ale§ Mareska 13301350

Heated coated windshields - Ag3 layers

Ing. Tereza Kordova 1501410

Application of polyurethane adhesives on glass and study of adhesion failure
causes

Ing. Véclav Prochdzka 4101430

Automotive glass defects

Piestavka 14:30 — 14:45

VYHLASENI VYSLEDKU SKLARSKE SOUTEZNI SEKCE (14:45)

3. Blok - nesoutézni sekce (3 prispévky) (14:50 — 15:50)
predsedajici: Dr. Ing. Petr Antos, Ph.D.

Ing. Martina Novotng #°0-1510

Vliv typu alkalického aktivatoru na vlastnosti vzniklého geopolymerniho
kompozitu

Ing. Jan Hroch 1%:10-1530

Vliv doby kalcinace na fdzové slozeni perovskiti SrSni.xMnxOs

Ing. Valeriia Barsegian 1°30-1550
Pokrocilé materialy forem pro slinovéni skla
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The Czech Ceramic Society: Student Contest
12 February 2020, UCT Prague, Section of ANM 2020

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 three members:

» prof. Dr. Ing. David Sedmidubsky
* doc. Ing. Ondtej Jankovsky, Ph.D.
 prof. Dr. Dipl.-Min. Willy Pabst

The list of nominated competitors

* Ing. Jan Havlicek
* Ing. Vojtéch Necina
+ Ing. Lenka Simkova
* Ing. Vaclav Dolezal
* Ing. Sona Hiibalova
* Ing. Tomas Thot
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The Czech Glass Society: Student Contest
12 February 2020, UCT Prague, Section of ANM 2020

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

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

The commission will be composed of three members:

» prof. RNDr. Ondrej Gedeon, Ph.D., DSc.
* prof. Ing. Ale$ Helebrant, CSc.
* doc. Ing. Jaroslav Klouzek, CSc.

The list of nominated competitors

* Ing. Ales Mareska
* Ing. Tereza Kordova
* Ing. Vaclav Prochazka
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ABSTRAKTY

Soutézni sekce
(Keramicka)
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On properties and development of scintillation
materials for the neutron detection

JAN HAVLICEK

Department of Inorganic Chemistry, UCT Prague, Technickd 5, 166 28 Prague 6 —
Dejvice, Czech Republic

kontaktni email: havlicej@vscht.cz

Scintillation is a type of luminescence where a material is excited by ionizing radiation
and subsequently emits visible or UV light. Materials exhibiting scintillation
(scintillators) are widely used for the detection of ionizing radiation in applications such
as electron microscopy, x-ray imagining or radiation monitoring.

A special group are scintillators for the detection of thermal neutrons. Neutrons, contrary
to e.q. photons or electrons, don’t interact with matter via electromagnetic effects but
cause nuclear reactions thus sophisticated approach is necessary. On the other hand, after
the interaction of neutrons with matter, high-energy radiation is produced which should
be detected.

This contribution presents the overview of scintillation materials and gives basics about
properties, requirements and development of scintillators for the neutron detection. The
research aims of our working group in the development of a ceramic neutron scintillator
will be introduced.
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The effect of heating rate on the grain growth
of alumina ceramics prepared via SPS
VOJTECH NECINA

Department of Glass and Ceramics, University of Chemistry and Technology Prague,
Technicka 5, 166 28, Prague

kontaktni email: necinav@vscht.cz

The grain growth of alumina ceramics was investigated on samples prepared via SPS with
different heating rates (5-100 °C/min). Ordinarily it is expected that the grain size is
smaller with higher heating rate. However, in the context of alumina prepared via SPS,
the opposite case — smaller grain size with lower heating rate — was frequently reported.
Moreover, no correlation or simple dependence of heating rate and grain size was
reported too. The aim of this work is to clarify this discrepancy in the literature about the
effect of heating rate on the resulting grain size for the case of alumina ceramics. The
microstructure of the prepared samples was observed via scanning electron microscopy
(SEM) and the grain size was determined by means of stereology-based image analysis.
Non-uniformity of microstructure was observed and discussed as a possible result of
temperature gradients coupled with load application.
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The effect of substitution on properties and
structure of hydroxyapatite

LENKA SIMKOVA, PETRA SULCOVA

Katedra anorganické technologie, Fakulta chemicko-technologicka, Univerzita
Pardubice, Doubravice 41, Pardubice, CR

kontaktni email: lenka.simkoval@student.upce.cz

Hydroxyapatite (Cai0(PO4)s(OH)2) is used as a protective coating of metal prostheses in
the human body which has two important functions, namely to protect the incorporated
material against corrosion and to improve the acceptability of the implant with the human
body [1]. Since hydroxyapatite (HAP) is greatly convenient for the protection of the
implant against corrosion, it can be also very functional for steel protection (as well as
other phosphates) [2].

The objective of this work is a partial replacement of the calcium ions in the
hydroxyapatite structure by other ions (Mg?*, Zn?*, AI**, Sr?*) and subsequently evaluated
the effect of these substitutions on the structure and physicochemical properties of
hydroxyapatite. For selecting the convenient synthesis conditions for the formation of
pure and doped HAP phase, the thermodynamic stability of pure HAP in aqueous solution
was analyzed. The selected precipitation conditions (Ca/P ratio, range of pH, precipitation
speed), were applied for the synthesis of doped HAP. The obtained powders were aged
for 1 day, then filtered and washed with distilled water to neutral pH and dried at 80 °C
for 6 h.

The synthesized powders were further characterized in terms of crystallinity size and their
morphology by scanning electron microscope (SEM, Tescan Lyra 3, CR), the phase
composition was studied by the X-ray diffraction analysis (XRD, Rigaku, Japan) and the
thermal stability of hydroxyapatite was tested by the DTA/TG analysis (NETZSCH,
Germany). In terms of the corrosion inhibitor, preliminary corrosion tests were executed,
including the determination of pH and resistivity of aqueous suspensions of pigments (10
%), gravimetric determination of weight loss of the steel plates and determination of
corrosion indicators for steel plates. Based on the results of the XRD analysis of
synthesized samples, two different structures of hydroxyapatite have been identified:
monoclinic (space group P21/b) and hexagonal (space group P6s/m) system. Only for
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sample with Mg, two phases were identified (whitlockite and hydroxyapatite). The SEM
analysis showed, that crystallites of doped samples are slightly smaller than for pure
HAP. The preliminary corrosion tests proved, that hydrolysis of pigment ions favors the
formation of acid species which led to the reduction of pH and increased conductivity
values. By the corrosion indicators, the samples were divided according to their
anticorrosion efficiency into a group with high corrosion efficiency (protective coating
Fes(PO4)2:4H,0).

Acknowledgment:

This work has been supported by University of Pardubice (SGS_2019_004).

Authors appreciate financial support from grant LM2015082 from the Ministry of
Education, Youth and Sports of the Czech Republic and European Regional Development
Fund-Project  "Modernization and upgrade of the CEMNAT" (No.
CZ.02.1.01/0.0/0.0/16_013/0001829).
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Translucent LMA:Ce ceramics prepared by
SPS method for optical applications

VACLAV DOLEZAL, LADISLAV NADHERNY, KATERINA RUBESOVA,
VIT JAKES, ONDREJ JANKOVSKY, JAKUB CAJZL

Department of Inorganic Chemistry, UCT Prague, Technickd 5, 166 28 Prague 6 —
Dejvice, Czech Republic

kontaktni email: dolezalv@vscht.cz
Hexagonal aluminates belong to a class of materials with interesting chemical and physical
properties. These aluminates are optically anisotropic uniaxial materials due to their group
of symmetry (P63/mmc). The index of refraction of such materials varies according to the
direction of the incoming light. The unit cell of hexagonal aluminates consists of spinel
blocks and Rblocks separated by two mirror planes. Large trivalent ions (La%*, Ce®*) occupy
twelvefold coordinated sites, while a smaller trivalent ion (AI**) occupies the octahedral,
trigonal bipyramidal, and tetrahedral positions. A divalent ion (Mg?*) shares the tetrahedral
positions with the smaller trivalent ion. Hexagonal aluminates, including cerium
magnesium aluminates and lanthanum magnesium aluminates doped with rare earth metals,
are currently used as fluorescent lamps with a high quantum yield.
LaMgAl1101y (LMA) ceramics can be prepared via a solid-state reaction and sol-gel
methods with subsequent pressureless sintering at high temperatures (usually 1700 °C) and
times around 10 h. Another method for the preparation of highly-dense LMA ceramics is
spark plasma sintering (SPS), which is faster and the resulting density of the material is
usually higher.
The main aim of this presentation is to compare the microstructure of the
Lao.e7Ce0.0sMgAl11019 (LMA:Ce) ceramics prepared by either pressureless sintering or
spark plasma sintering technique. The samples prepared by SPS showed better results and
were subsequently used for measurement of photoluminescence spectra. These samples
were also partially transparent after grinding and polishing, which has never been published
before in the case of this anisotropic material. Phase composition was measured by X-ray
diffraction and the microstructure was studied by scanning electron microscopy. The
photoluminescence properties of LMA:Ce were studied by photoluminescence
spectroscopy in the UV-VIS range.

Financial support from specific university research (MSMT No 21-SVV/2019) and by grant
(TACRZéta No TJ01000411).
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The Van de Hulst approximation and its use for
light scattering predictions in transparent
ceramics
SONA HRIBALOVA, WILLI PABST

Department of Glass and Ceramics, University of Chemistry and Technology Prague,
Technicka 5, 166 28, Prague

kontaktni email: hribalos@vscht.cz

The main obstacle in the preparation of transparent ceramics is the elimination of residual
porosity and other phases, which cause light scattering and therefore a reduction of
transmittance. Mie theory is a useful tool for modeling light scattering in heterogeneous
systems (such as transparent ceramics with a small content of pores or inclusions) and for
the prediction of their level of transparency [1, 2]. However, Mie theory requires numerical
calculations, and for some purposes it is more convenient to dispose of analytical tools for
modeling and prediction purposes. There are popular approximations of Mie theory that can
be used in specific contexts (Rayleigh, Fraunhofer), but their validity is strongly limited
with respect to the range of wavelengths, scatterer sizes and refractive indices. On the other
hand, a less well known approximation published by van de Hulst [3] seems to have a much
wider range of validity and seems to be a suitable approximation for at least some of the
cases where the other popular approximations fail [4].

The main goal of this contribution is a comparison of results obtained by Mie theory with
those obtained by its approximations (Rayleigh, Fraunhofer, van de Hulst) in the ranges of
wavelengths, scatterer sizes and refractive indices relevant to transparent ceramics,
followed by a general critical evaluation of the use of approximations for the prediction of
transparency in heterogeneous systems.

It is demonstrated that the van de Hulst approximation is a simple and powerful analytical
tool for modeling and predicting the transmittance of heterogeneous systems (including
transparent ceramics). The results based on Mie theory approximations were calculated
using formulas summarized in [4].

Acknowledgement: This study is part of the project GA18-17899S (GACR).
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Europium-doped Lu203; dense ceramics
prepared by spark plasma sintering

TOMAS THOR, KATERINA RUBESOVA, VIT JAKES, DANA
MIKOLASOVA, LADISLAV NADHERNY

Department of Inorganic Chemistry, University of Chemistry and Technology Prague,
Technicka 5, 166 28 Praha 6

email: Tomas.Thor@vscht.cz

Lutetium oxide (Lu2O3) is a promising host material for the detection of high-energy
ionizing radiation (X-ray, y-ray). Its high density (9.4 g/cm®) along with high effective
atomic number (Zesr = 67) results in high probability for the absorption and scintillating
conversion of high-energy photons when interacting with high-energy radiation.
Furthermore, Lu,O3 features high chemical and mechanical stability and forms optically
isotropic cubic structure. However, despite its favourable properties, its fabrication in the
form of a single crystal is both challenging and expensive. An alternate form of a transparent
material is transparent polycrystalline ceramics. Fabrication of a transparent ceramics
requires lower temperature, lower costs and allows the higher doping of the material. It was
also reported, that with sufficient optical quality, transparent ceramics can compare
favourably or even surpass the emission properties of a single crystal optical material.

In this work, the fabrication of europium-doped Lu2O3 (5 mol% Eu20s3) dense ceramics is
presented. First, a powder precursor was prepared using co-precipitation and characterized
utilizing X-ray diffraction (XRD), Scanning Electron Microscopy (SEM) and Transmission
Electron Microscopy (TEM). Powder precursor was then compacted into dense transparent
ceramics of Eu:Lu,Os by spark-plasma-sintering. Partial transparency of the dense ceramics
was achieved for some of the samples. Measured photoluminescence and
radioluminescence emission matches fully the emission of Eu®* 4f-4f transitions. According
to photoluminescence decays, the differences in the luminescence intensity of individual
sintered bodies is caused by the difference in the concentration of lattice defects and
crystallinity.

Acknowledgement: This work was financially supported by specific university research
(MSMT No 21-SVV/2019) and by the TA CR, project No. TJ01000411.
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Heated coated windshields - Ags layers

ALES MARESKA

Department of Glass and Ceramics, University of Chemistry and Technology in Prague,
Technicka 5, 166 28 Prague, Czech Republic

kontaktni email: mareskaa@vscht.cz

I am studying heated coated windshields processing since the development phase until
the final inspection line in the automotive plant. Heated coated windshield is a very
popular product in the automotive industry. Market trend with HCWS s rising. It is the
next generation of heated windshields after heated wired windshields. The major benefit
of HCWS in compare with HWWS s that in case of HCWS there is no embedded wire
in the sight area of the windshield. Another benefits are silent electrical de-icing at the
touch of the button, efficient defogging, the technology allows targeted heating options
for cameras, wipers, sensors and other.

| started to work on this topic when there was the initial HCWS project shortly
after the SOP (start of the production). The production problems appeared immediately
after SOP. This product is produced by the gravity bending technology. Gravity bending
technology is using the metallic molds. By this process two glass sheets are bent together
on each mould. The problem was that we weren 't able to achieve required optical quality
of the final product. The consequence of this fact was poor yield performance of the final
product.

We struggled mainly with the transmission and with the reflection issues.
Different traces seemed to be localised on the inner coated glass. Traces were localized
sometimes periodically and sometimes purposely. Another issue was a high presence of
local defects that created dimples in the inner or in the outer glass.

We studied the composition of different coated layers purposely to find the root
cause of different optical defects. We used X-ray diffraction (SEM-EDX, XRD, XRF,
XRP) methods and Raman spectroscopy in affort to analyse the root cause of different
defects. Based on the results from the analyses we were able to improve the quality of the
most complicated windshield on the market. | appreciate strong effort of my lecturer doc.
Mika that helped me a lot with the analyses of different problems.

The next objection for me is to help with the development of HCWS by the
different bending technology — sheet by sheet press bending technology. We are now in
the phase of the materials introduction and in the phase of the laboratory testing of the
materials (enamel — silver — coating) - 3 layers interactions.
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Application of polyurethane adhesives on
glass and study of adhesion failure causes

TEREZA KORDOVA, MARTIN MiKA

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

This work summarizes information about adhesion between glued added part, polyurethane
adhesive and glass. The main topic is the cause of bonding failure in the investigated
samples. The automotive glass production consist of flat glass production, glass processing
by laminating or tempering and AVO, i.e. added value operations. During the last operation,
various materials are added to the glass to improve the value. Additional parts include
encapsulation, brightworks, spacers, brackets for mirror, for rain sensor, etc. It is necessary
to use an adhesive or an adhesion promoter to create a bonding between glass and these
parts. Polyurethane adhesives are most commonly used for bonding add-ons to the glass.
The basis of a joint is adhesion. Adhesion is the force of attraction that causes two different
substances to join. Another term is cohesion which refers to particles that are the same and
tend to stick together. Simply put, adhesion is between two different materials and cohesion
is within one material. The principle of adhesion is not entirely known but there are some
major theories: mechanical locking theory, adsorption theory, electrostatic theory,
intermolecular bond theory and weak boundary layer theory.

If adhesion fails, it is necessary to find the cause. It is not an easy process but it is necessary
for quality assurance. Analytical methods are also used to detect the origin of adhesion
failure. The basic method is optical microscopy. It indicates whether mechanical damage
has occurred, reveals the presence of contaminants and other components. In certain cases,
microscopy is sufficient to reveal the cause. Another time, Spectroscopic methods, X-Ray
Fluorescence analysis, Differential Scanning Calorimetry, or Scanning Electron
Microscopy are used. The method depends on the nature of the samples.

Several samples were used for this study. They consist of glass with an adhesion promoter,
polyurethane adhesive and a plastic add-on part with another adhesion promoter on its
surface. The reasons of the adhesion failures have been the subject of this work. Various
causes were identified by analysis, e.g. by optical microscopy, Fourier Transform-Infrared
Spectroscopy or Differential Scanning Calorimetry. Degradation was revealed on the first
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sample, which was caused by aging. Contamination was found on the second sample.
Adhesion failure of the third sample was caused by wetting of the plastic part.
The aim of this work was to understand the principles of adhesion when gluing parts to
glass surface, to identify the causes of joint failure and to improve the quality.
Improvements are still needed, so this work will continue, for example by looking for new
adhesives.
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Automotive glass defects
VACLAV 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 receives large number of complaints every day.
Considerable amount of these are various glass defects. In contrast to other parts, glass
defects cannot be usually repaired and faulty part must be replaced. There are few
exceptions, but these processes lead to deterioration of properties. Important part of the
repairing process is to determine if the fault is caused by material failure or misuse of
final product. There are no set universal guidelines or standardized evaluation process
therefore service technicians must decide and result depends on their expertise alone and
may differ person to person.

Based on contemporary regulations and frequency of defect occurrence, several types of
common defects were defined. Some of these defects were simulated in controlled
environment and evaluated. The results will serve as part of data base to create defect
evaluation tools.

Financial support from Specific University Research (MSMT No. 20-SVV/2019).
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Vliv typu alkalického aktivatoru na vlastnosti

vzniklého geopolymerniho kompozitu

MARTINA NOVOTNA?2 ADELA POLONSKA!, FRANTISEK SKVARA!,
IVANA PERNA?
DDepartment of Glass and Ceramics, University of Chemistry and Technology Prague,
Technicka 5, 166 28 Prague 6, Czech Republic
Alnstitute of Rock Structure and Mechanics of the CAS, V Holesovickdch 41, 182
09 Prague 8, Czech Republic
kontaktni email: martina.novotna@vscht.cz

Geopolymery jsou velmi perspektivni materidly, které¢ vznikaji reakci hlinito-
ktemicitanovych prekurzori a alkalickych aktivatort (vodné roztoky alkalickych
k¥emicitant). Jejich struktura je pfevazné amorfni a je tvofena vazbami -Si-O-Al-, kde je
negativni naboj hlinikového iontu kompenzovan pfitomnosti kationtu alkalického kovu
nebo kationtu alkalické zeminy. Vlastnosti vysledného geopolymerniho kompozitu jsou
ovlivnény mnoha faktory, zejména druhem pouzitého prekurzoru a typem alkalického
aktivatoru. Lze pfedpokladat, ze rozdilna velikost kationtt z alkalického aktivatoru bude
ovliviiovat geopolymerni reakci a vlastnosti vyslednych kompoziti.

Tato prace je zamétena na studium vlivu riznych typt alkalickych aktivatord na
zpracovatelnost, dobu tuhnuti a mechanické vlastnosti vzniklych geopolymernich
kompozitu. Aktivatory se lisi typem kationtu (Li*, Na* a K¥) a pomérem SiO2/M-0.
Geopolymerni materialy byly pfipraveny standardnim postupem ze surovin dodanych
firmou CLUZ a.s.: jilovy material pod firemnim nazvem ,,Baucis LNa“, §amotové ostiivo
NP special* a rizné typy alkalickych aktivatorii ve formé vodnych roztoku alkalickych
ktemicitand lithnych, sodnych a draselnych. Hmotnostni poméry jil : ostfivo : alkalicky
aktivator byly 5 : 4,5 : 9,5 pro draselné aktivatory a5 : 4 : 9 pro sodné a lithné aktivatory.
Pevné vstupni suroviny byly charakterizovany z hlediska chemického a mineralogického
slozeni (metody XRF a XRD) a byla stanovena velikost ¢astic pomoci laserového
granulometru. Chemické sloZeni pouzitych alkalickych kiemicitant bylo uréeno titra¢ni
metodou a stanovenim susiny. Pevnosti v tlaku za ohybu a pevnosti v tlaku prostém byly
stanoveny po 28 dnech.

Vysledky prokazaly vliv alkalického aktivatoru jak na zpracovatelnost, dobu
tuhnuti tak i na mechanické vlastnosti. Sodné a draselné aktivatory dosahovaly
srovnatelnych pevnosti v tlaku. U lithného aktivatoru s pomérem SiO./Li.O = 1,8 byla
vyrazné horsi zpracovatelnost oproti ostatnim smésim a zaroven vykazoval o 95 % nizsi
hodnoty pevnosti v tlaku ve srovnani se sodnymi a draselnymi aktivatory.
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Slouceniny na bazi perovskiti maji velmi zajimavé termické, optické, magnetické a
katalytické vlastnosti. V dne$ni dob¢€ nachazi Siroké uplatnéni v primyslovych odvétvich
napf. ve vyrobé vysokoteplotnich ¢idel, solarnich ¢lankd II. druhu nebo tzv. cool pigmentt
[1-3]. Zmitiované cool pigmenty jsou zajimavym tématem vyzkumu. Jedna se o pigmenty,
které maji vysokou odrazivost v blizké infracervené oblasti. Aplikaci téchto pigmentt do
fasadnich barev a do stie$nich krytin dochazi k eliminaci nartstu teploty povrchu budov, a
tim 1 vnitinich prostort budov. Vysledkem pak muze byt z globalniho hlediska snizeni
letnich teplot v zastavénych aglomeracich, a tim omezeni vzniku méstskych tepelnych
ostrovu [4-5].

Hlavnim cilem vyzkumu bylo zkoumat vliv doby kalcinace na fazové sloZeni ptipravenych
perovskitovych pigmenti obecného vzorce SrSni«MnyOs (kde x=0,1-0,5), jenz by pravé
mohly nalézt své uplatnéni jako cool pigmenty.

V krystalové bezbarvé struktufe SrSnOsz byla cast cinicitych kationt nahrazena Mn —
kationty, ¢imz doSlo ke vzniku hnédych odstint. Pro pfipravu pigmentt byla pouzita
klasicka keramicka metoda. Jako vychozi suroviny pro pfipravu byly pouzity: MnCO3
(Shepherd Color Company; 99.5 %), SnO, (Alfa Aesar; 99.9 %) and SrCO; (Sigma —
Aldrich; 99.9 %). Vychozi suroviny byly smichdny ve stechiometrickém poméru a
homogenizovany v porcelanové tfeci misce. Pripravené reakéni smési byly vlozeny do
korundovych kelimkti a vypaleny v elektrické odporové peci. Kalcinace smési probihala pfi
teploté 1200 °C. Doba kalcinace byla nastavena na 4, 6, 8 a 12 hodin s rychlosti ohfevu
10 °C/min. Fazové slozeni vypalenych praskovych materiald bylo studovano
difraktometrem PANalytical Empyrean II (Malvern, Velka Britanie). Méfeni bylo
provedeno v rozmezi thlu 20 10 — 80°. U vybranych praskovych materiald byla zmétena
infradervena spektra v rozsahu 2000 — 250 cm*. K méfeni spekter byly pouzity slisované
tablety praskd a KBr v hmotnostnim poméru 1:300. Pro ziskani potfebnych spekter byl
pouzit spektrometr Specord M 80 (Carl Zeiss, Némecko).
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Sklo je uslechtily material, ktery diky své stalosti a unikatni schopnosti propoustét svétlo,
pritahuje pozornost vytvarnikti a designert. V pribéhu casu se objevilo mnoho technik
tvarovani i nasledného zuslechtovani skla. Tavena plastika je technika, kdy je sklenény
objekt vytvotfen slinutim stfeptl v zarovzdorné formeé v peci. Proces vyroby sklenéného
objektu vyznamné ovliviiuje material formy. V drtivé vétsiné pripadi je materidlem
formy smés sadry (pojiva) a kiemenného pisku (zarovzdorného ostiiva) vétSinou
vpoméru 1:1. Jako vyztuhu lze pouzit napiiklad kralici pletivo. Atraktivita této
kombinace spociva predevsim v cené. Od této zakladni smési se odviji spousta dalSich
vice ¢i méné sofistikovanych modifikaci (zaména kifemene za korund, Samot, SiC aj.) ¢i
uplné novych receptur, napt. na bazi zarovzdornych jild. Motivace pro zménu miize byt
napf. uspora hmoty formy, energetické uspory, zvySeni pevnosti formy, zvyseni tepelné
odolnosti formy, sladéni roztaznosti formy a skla, snizeni smaceni formy sklovinou,
zlepSeni kvality povrchu objektu, zvyseni schopnosti odformovani napt. ve vod¢. Tyto
pozadavky jsou casto protichiidné. Posledni novinkou v oblasti materiali forem pro
tavenou plastiku je vyuziti kompozitnich smési na bazi zarovzdornych vlaken,
zarovzdorného ostfiva a nano&astic pojiva. Zarovzdorna vlakna, prestoze se pouzivaji jiz
mnoho desitek let, jsou stale velice atraktivnimi pfisadami kompozitnich zZarovzdornych
materialil. Kromé excelentni odolnosti v zaru a nizké objemové hmotnosti jsou piijatelna
cenové a nabizi nepfebernou $kalu moznych aplikaci. Hlavnim cilem je vyvinout material
formy pro tavenou plastiku na bazi biorozpustnych zarovzdornych vlaken,
zarovzdorného ostiiva a pojiva s nanocasticemi siliky s obsahem slozek, které budou
snizovat smaceni sklovinou, které snizi rozdil v teplotnich roztaznostech formy a skla a
které usnadni odstranéni formy z vychlazeného sklenéného objektu.
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