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Uvod
Programem seminare jsou odborné predndsky doktorandd riznych akademickych pracovist’ plisobicich v
oblasti chemie a technologie anorganickych nekovovych materiala.
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Program seminare 2023

Streda 8. unora 2023

Uvodni slovo (9:30-9:40)
1. Blok — keramicka soutézni sekce (11 prispévkii) (9:40-15:10)
predsedajici: doc. Ing. Ondrej Jankovsky, Ph.D.

Ing. Vojtech Necina (9:40-10:00)
Preparation of transparent alumina by templated grain growth

Ing. Tomdas Netolicky (10:00-10:20)
Near-infrared emission and upconversion in nanocrystalline Er3*/Ho**-doped YbsGasO12 garnet

Ing. Lucie Kotrbova (10:20-10:40)
Models for the effective thermal conductivity of carbon-containing nanofluids compared with
literature data

Ing. Daniel Valasek (10:40-11:00)
High entropy ceramic — metal composites prepared by Spark Plasma Sintering

Prestavka (11:00-11:20)

Ing. Petra Simonovd (11:20-11:40)
Elastic properties measurement of isotropic ceramics using the ultrasonic technique and theoretical
prediction of the porosity dependence of the sound velocity

Ing. Fedor Levchenko (11:40-12:00)
Understanding the relationship between Ga/Sc/Al in co-doped Ce:Gds(Ga,Sc,Al)sO12

Ing. Jan Havlic¢ek (12:00-12:20)
Preparation of GJAIO3:Ce crystals by micro-pulling down method

Pauza na obéd (12:20-13:20)
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Ing. Lucie Pejchalova (13:20-13:40)
Selective in vivo cell infiltration into durable calcium phosphate scaffolds

Ing. Tomas Thor (13:40-14:00)
Transparent ceramics of LiAlsOs prepared by spark plasma sintering

Maliha Siddiqui M.Sc (14:00-14:20)

Cold sintered BaTiOs - tailoring of phase transformation by post annealing

Ing. Viclav Dolezal (14:20-14:40)

Dielectric properties of calcium and europium copper titanate ceramics prepared by a sol-gel
method

Prestavka (14:40-15:00)

VyhlaSeni vysledkii keramické soutéini sekce (15:00-15:10)

Ctvrtek 9. vinora 2023

2. Blok — sklaiska soutéZni sekce (5 prispévki) (9:30-11:40)
predsedajici: doc. Ing. Jaroslav Klouzek, CSc.

Ing. Karolina Opavova (9:30-9:50)
The effect of TRIS-HCI buffer on in vitro testing of bioactive glasses

Ing. Jiri Jemelka (9:50-10:10)
Deposition of a solution-processed thin films of As-S-Se system, prepared from modified
AssoSeso chalcogenide glass solution

Ing. Tomas Pipota (10:10-10:30)
Dissolution kinetics of phosphate glasses

Ing. Mohamed Abdelkader (10:30-10:50)
Directed Energy Deposition 3D Glass Printing for Realizing Customized Optical Sensors

Ing. Nikola Klusornova (10:50-11:10)
Preparation of CuCr.04 nanofibers using crystallization in molten glass

Prestavka (11:10-11:30)

VyhlaSeni vysledki sklai'ské soutéini sekce (11:30-11:40)
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3. Blok — nesoutézni sekce (7 pirispévku) (11:40-15:00)
predsedajici: prof. RNDr. Ondrej Gedeon, Ph.D., DSc.

Ing. Jakub Susky (11:40-12:00)
Skla systému TeO2-Zn0O-La203 dopovana Er®*

Ing. Katarina Heglasova (12:00-12:20)
Characterization and thermal analysis of oxide glasses

Ing. Kldra Pulcova (12:20-12:40)
Vlastnosti hydraulického pojiva pfipraveného z metakaolinu, anhydritu II a vapna

Pauza na obéd (12:40-13:40)

Ing. Eva Bedrnova (13:40-14:00)
Adsorpce fosfatli a amonnych iontl na odpadni stavebni kaly

Ing. Jakub Michalik (14:00-14:20)
Nov¢ sklokeramické materidly v systéme Al2O3-RE203 so zaujimavymi optickymi vlastnost’ami

Ing. Radka Bakajsovda (14:20-14:40)
Porovnanie statického a dynamického kordzneho testovania ziaruvzdornych materidlov

Ing. Timur Babii (14:40-15:00)
Preparation of Nickel-containing mixed oxide catalysts and their performance in the total
oxidation of volatile organic compounds

Ukonceni seminaie (15:00)




ANORGANICKE NEKOVOVE MATERIALY ODBORNY SEMINAR DOKTORANDU
PROCESY — TECHNOLOGIE — VLASTNOSTI 8.—9. UNORA 2023, VSCHT, PRAHA

Ceramics Student Speech Contest
8" February 2023, UCT Prague, Section of ANM 2023

The presentation duration will be 15 minutes, followed by 5 minutes disscusion from the judging
committee and the audience.

The jury will be composed of three members:

e doc. Ing. Ondrej Jankovsky, Ph.D.
e doc. Ing. Frantisek Soukal Ph.D.
e prof. Dr. Dipl.-Min. Willi Pabst

The list of participants:

e Ing. Vojtéch Necina

e Ing. Tomas Netolicky
e Ing. Lucie Kotrbova
e Ing. Daniel Valasek

e Ing. Petra Simonova
e Ing. Fedor Levchenko
e Ing. Jan Havlicek

e Ing. Lucie Pejchalova
e Ing. Tomas Thot

e Maliha Siddiqui M.Sc
e Ing. Vaclav Dolezal
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Glass Student Speech Contest
9" February 2023, UCT Prague, Section of ANM 2023

The presentation duration will be 15 minutes, followed by 5 minutes disscusion from the judging
committee and the audience.

The jury will be composed of three members:

e doc. Ing. Jaroslav Klouzek, CSec.
e prof. Ing. Ales Helebrant, CSc.
e Ing. Jan Machacek, Ph.D.

The list of participants:

e Ing. Karolina Opavova

e Ing. Jifi Jemelka

e Ing. Tomas Pipota

¢ Ing. Mohamed Abdelkader
e Ing. Nikola Klusoiiova
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Preparation of transparent alumina by
templated grain growth
Vojtéch Necina!, Anna-Katharina Hofer?

'Department of Glass and Ceramics, University of Chemistry and Technology Prague, Technickad 5,
166 28, Prague, Czech Republic

2Institute of Structural and Functional Ceramics, Montanuniversitdt Leoben, Franz-Josef-Strasse
18, 8700, Leoben, Austria

kontaktni email: necinav@vscht.cz

Fabrication of transparent alumina (Al203) is challenging task due to its birefringence which usually
makes such materials only translucent. Usually, the goal is to keep the grain size of alumina as small
as possible (<500 nm), so relevant wavelength of light is no longer able to distinguish between
individual grains and the system becomes transparent. However, there are other options; for example,
orientation of alumina particles in very strong magnetic fields (>10 T) prior to sintering during slip-
casting. Another option (utilized in this study) is promotion of orientation during grain growth by
introduction of templates which are oriented in the same direction into a fine-grained matrix. In
present work, the orientation was achieved by lithography-based method and sintering was performed
by spark plasma sintering (SPS). Transparent samples (see Fig. 1) were successfully prepared
achieving maximum in-line transmittance of 54.6 % at 550 nm and thickness of 0.8 mm.
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Fig. 1: Transparent alumina prepared by templated grain growth in SPS.
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Near-infrared emission and upconversion in nanocrystalline
Er¥*/Ho* -doped YbsGasO12 garnet

Toméas Netolicky?, Ludvik Bene$?, Klara Melanova?, Stanislav Slang?, Jiti Oswald*,
Tomés Wagner!?
!Department of General and Inorganic Chemistry, Faculty of Chemical Technology,
University of Pardubice, Studentska 573, 53210 Pardubice, Czech Republic

2Joint Laboratory of Solid State Chemistry, Faculty of Chemical Technology,
University of Pardubice, Studentska 95, 53210 Pardubice, Czech Republic

SCenter of Materials and Nanotechnologies, Faculty of Chemical Technology,
University of Pardubice, Cs. Legii 565, 530 02 Pardubice, Czech Republic

4Institute of Physics of the Czech Academy of Sciences, Cukrovarnicka 10, 162 00 Prague 6,
Czech Republic

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 fields of optics and
photonics when doped by Er** or Ho** ions. High content of Yb®" ions in the Ybis.«ErxGazsOgo and
Ybis.xHOxGazs060 hosts results in strong absorption band observed from ~850 to ~1050 nm due to
the Yb3*: 2F7, — 2Fs) transition. Excitation using ~980 nm laser leads to efficient energy transfer
from the Yb®* ions to the neighbouring Er¥*/Ho%* ions. Subsequent radiative transition of Er¥*/Ho**
ions from the upper- and lower-lying excited energy levels provide emission bands observed in
visible and near-infrared region, respectively. Nanocrystals of composition Ybi1sxErkGazsOso and
Yb1sxH0xGazs0e0 (with x = 0, 0.01, 0.1, 0.5, 1 and 2 at. %) were prepared by sol-gel combustion
technique using citric acid as chelation agent. Structure and morphology of the annealed powders
were studied by X-ray diffraction, ATR-FTIR spectroscopy and by scanning electron microscopy.
Optical reflectance of the powders and absorption bands of present lanthanides were investigated
by diffuse reflectance spectroscopy. Photoluminescence spectroscopy was used for measurement
of the steady-state and time-dependent Er®+ and Ho®* emission spectra. Near-infrared (Stokes) and
upconversion (anti-Stokes) luminescence mechanisms are proposed using energy level diagrams of
the Yb%*, Er®* and Ho®" ions.

Acknowledgement: The author thanks 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 of Pardubice ,,Excellent teams* 2020.
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Models for the effective thermal conductivity of carbon-containing
nanofluids compared with literature data
Lucie Kotrbova, Willi Pabst

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

kontaktni email: kotrbovl@vscht.cz

Nanofluids are suspensions of nanoparticles of any shape (isometric, prolate or oblate) in base
fluids. Since solid particles usually have a significantly higher thermal conductivity than liquids
(e.g. water), the effective thermal conductivity of nanofluids is much higher than that of the base
fluids, even if the volume fraction of nanoparticles is relatively low. Therefore, nanofluids are
promising candidates for application as efficient heat transfer media. The highest increase of
thermal conductivity is expected for nanofluids containing carbon in the form of carbon nanotubes
(CNTSs) or graphene nanoplatelets (GNPs), because the in-plane conductivity of the graphene sheet
is the highest thermal conductivity value known.

This contribution explains the modeling approach that should be used to predict the thermal
conductivity of carbon-containing nanofluids. This approach is based on Fricke’s model, which is
a Maxwell-type effective medium approximation that extends the classical Maxwell model for
spheres to the case of spheroids (prolate or oblate). The modeling approach presented in this
contribution, which combines Fricke’s model with a specific type of averaging using the so-called
Molyneux bounds, is in conflict with a very popular model called the Hamilton-Crosser model, but
the latter can be shown to be incorrect. The model predictions calculated in this contribution are
compared with literature data for CNT and GNP nanofluids. Nothwithstanding the various
difficulties in comparing literature data for real systems with the highly idealized predictions, the
overall agreement is very reasonable, which means that the repeated claims concerning the “non-
classical” behavior of nanofluids are largely unjustified. The results achieved in this work are a
solid basis for modeling the thermal conductivity of carbon-containing nanocomposites.

Acknowledgment: This work was supported from the grant of Specific university research — grant
No A1 FCHT_2022_002 and No A1 FCHT_2023_005.
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High entropy ceramic — metal composites prepared by Spark Plasma
Sintering
Daniel Valasek, David Salamon

CEITEC Brno University of Technology, Purkynova 123, Brno, Department of Advanced Ceramic
Materials

kontaktni email: daniel.valasekl@ceitec.vutbr.cz

High Entropy Alloys (HEA) were discovered in 2004, closely followed in 2005 by the discovery of
High Entropy Ceramics (HEC). High entropy materials are defined as multicomponent materials
containing at least five various elements with at least 5-35 at% and entropy of mixing higher than
1.5R. HEC differ from HEA by the addition of an additional non-metallic element (for example, O,
C, B, N, Si) with a role of an anion. Both of these material groups are multi-component and are
stabilized thanks to the changes of balance between the Gibbs energy and entropy of mixing. These
advanced materials bring better mechanical and functional properties than traditional ceramics and
alloys. For example, in the case of high entropy carbides, this means better hardness or oxidation
resistance, making them promising candidates for cutting tool applications.

Preparation of HEC requires lengthy ball milling processes of elemental powders in order to reach
a homogenous mixture of powders before sintering. Furthermore, the reactive sintering of non-
oxide high entropy ceramics needs high temperatures and pressures. In the presented work the
vanadium, niobium, molybdenum, tantalum and tungsten carbide formation was tested. A HEA in
the form of powder was mixed together with carbon and subsequently sintered by Spark Plasma
Sintering (SPS) process at a temperature of 2000 °C under an applied pressure of 50 MPa. The
result is a composite consisting of sintered HEA and carbides. Scanning Electron Microscopy
(SEM) was used to observe the microstructure of the composite, and X-Ray diffraction
measurement was carried out as well. Preliminary values of Vickers hardness for the sintered
composite were also gathered. The formation of carbides in equiatomic metal mixture is discussed.
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Elastic properties measurement of isotropic ceramics using the
ultrasonic technique and theoretical prediction of the porosity
dependence of the sound velocity

Petra Simonova, Willi Pabst

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

kontaktni email: simonovb@vscht.cz

Sound velocities (of transverse and longitudinal waves) in solids are directly related to their elastic
properties. Therefore, elastic properties can be measured by ultrasound wave propagation
techniques. However, predictions for sound velocities on porosity have not been adequately
investigated in the past, so that most models proposed in the previous literature for the description
of the porosity dependence of sound velocities were of semi-empirical or purely empirical
character.

In this contribution we present theoretical models for the porosity dependence of transverse and
longitudinal sound velocities in isotropic porous ceramics [1]. Six theoretical models have been
derived both for the porosity dependence of the transverse sound velocity based on well-known
models for the porosity dependence of Young’s modulus, viz. Maxwell's model, the self-consistent
model, the differential model / power-law relation, an exponential relation, a percolation relation
and a benchmark relation obtained by fitting numerical calculations on computer-generated model
microstructures. Moreover, using reasonable approximations for the porosity dependence of the
Poisson ratio, it is shown that also the longitudinal sound velocity can be predicted. All models
predict a decrease of sound velocities with increasing porosity. In a recent paper they have been
compared with literature data [1]. Here these predictions are compared with experimentally
measured data obtained on ceramics prepared in our laboratory. Sound velocities and elastic
properties determined via the ultrasonic technique and the impulse excitation technique are also
compared. The results obtained by both methods are mutually consistent and thus the data can be
considered as very reliable. The data were obtained on different type of ceramics bodies with
porosities from almost 0 % up to more than 50 %. The samples were prepared from commercial
powders by two different techniques (uniaxial pressing and subsequent conventional sintering in
the air; spark plasma sintering in vacuum). A total of 5 different types of ceramics were investigated,
viz. pure alumina ceramics, zirconia ceramics doped with 3 mol. % and 8 mol. % of Y20s,
composites of alumina and 3 mol.% zirconia (in weight ratio 2 : 8) and two different types of mullite
ceramics with different chemical composition.

References:

[1] Simonova, P.; Pabst, W., The porosity dependence of sound velocities in ceramic materials,
Journal of the European Ceramic Society 2023, 43 (4), 1597-1604.

Acknowledgement: This work was supported from the grant of specific university research — grant
No A2_FCHT_2022_004.
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Understanding the relationship between Ga/Sc/Al in co-doped
Ce:Gd3(Ga,Sc,A)s012
Fedor Levchenko

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

Kontaktni email: levchenf@vscht.cz

Garnets witch stochiometric formula Gds(Ga,Al)sO12:Ce are common scintillators, but the physical
maximum of their properties (such as scintillation yield, decay time and resolution) wasn’t already
reached and there are still possibilities to tune these properties. The most common way for tuning
the properties is substitution on maxtrix. In this work we investigated how Ga and Sc co-doping on
Al position in garnet structure influence the luminescence parameters of materials. All samples
were prepared via co-precipitation method, following pressing into tablets, which were then
annealed (1200°C for 2 h) to obtain the final samples. On these samples foto- and
radioluminescence specters, decay times and afterglow were measured and strong correlation
between the Ga and Sc substitution was show.
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Preparation of GdAIOs:Ce crystals by micro-pulling down method
Jan Havli¢ek!?, Katefina Rubesoval, Jan Pejchal?, Romana Kuderkova?, Martin
Nikl?

!Department of Inorganic Chemistry, University of Chemistry and Technology, Technicka 5,
Prague 6, 166 28, Czech Republic

2Institute of Physics of the Czech Academy of Sciences, Cukrovarnicka 10, 16200 Prague,
Czech Republic

Kontaktni email: havlicej@vscht.cz

Scintillation materials are used in detection systems where they convert the energy of high-energy
particles to UV/VIS light. One of the commercially used scintillators is the YAIO3:Ce3* perovskite
single crystal (YAP:Ce). YAP:Ce has suitable properties for applications in electron microscopy,
gamma spectroscopy, X-ray and gamma counting and X-ray imaging screens. Based on the
commercial success of YAP:Ce, other aluminate materials with the perovskite structure were
studied with the aim to find a material with better scintillation properties. One of the studied
materials is cerium-doped gadolinium aluminium perovskite GdAIO3:Ce (GAP:Ce). It exhibits a
higher density and effective atomic number compared to YAP:Ce. However, the light yield in this
material is lower than expected and its scintillation kinetics contains slow components. These
unwanted properties come from the energy transfer between gadolinium and cerium ions. In our
previous work, we studied influence of cerium concentration and lanthanum co-dopation on
scintillation properties of GdAIOs:Ce [1]. This previous study was performed on ceramic pellets.
Although it provided useful information, it is necessary to prepare single-crystal samples to confirm
the effects of the material composition on scintillation properties.

This work pursues a preparation of GdAIOz:Ce crystals by the micro-pulling down method (uPD).
Growth of high-melting oxide crystals is generally expensive and demanding process. The uPD
enables fast and inexpensive way to produce crystals for material research. The effect of cerium
and lanthanum content was studied using radioluminescence spectroscopy and scintillation kinetics
measurement. An improvement of scintillation properties (light yield and decay kinetics) was
achieved.

References:

1. Havlicek J., Jakes V., Rubesova K., Kuéerkova R., Beitlerova A., Nikl M., Heavily cerium-
doped (Gd,La)AlOz ceramic scintillators: Material optimization study. Ceramics
International, 2022. 48(23): p. 34720-34727.
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Selective in vivo cell infiltration into durable calcium phosphate
scaffolds
Lucie Pejchaloval, Jaroslav Pejchal?, Jakub Roledek?, Michaela Vojnikova?®,
David Salamon?
Central European Institute of Technology, Brno University of Technology
2Department of Toxicology and Military Pharmacy, University of Defence, Hradec Kralové
3Department of chemistry and biochemistry, Mendel University, Brno

Kontaktni email: Lucie.Pejchalova@ceitec.vutbr.cz

Bioceramic materials such as B-tricalcium phosphate or hydroxyapatite are usually used in
regenerative medicine for their biocompatibility and bioactivity. However, calcium
phosphate-based scaffolds must still exhibit other essential properties, including tailored porosity
and sufficient mechanical stability. Freeze-casting of bioceramic materials allows the preparation
of highly porous structures with ample mechanical stability. Our study aimed to characterize the
mechanical stability and biological properties of calcium phosphate (CaP) scaffolds with tailored
porosity and microstructure.

Calcium phosphate-based suspension was freeze-cast using liquid nitrogen (cooling medium).
The oriented lamellar microstructure was obtained in the scaffolds as a result of controlled ice
growth in one direction. Scaffolds were tested for flexural strength by the three-point bending
test, after sintering at 1200 °C. Bioactivity was tested via simulated body fluid (SBF) for 21 days.
Finally, cell infiltration was tested in vivo with a subcutaneous-implantation rat model.

The relative porosity of prepared scaffolds reached ~70 %, with interlamellar spaces 10-20 pum.
The obtained flexural strength was approximately 10 MPa, indicating sufficiently high
mechanical stability considering the high porosity of the scaffolds. The SBF testing revealed high
bioactivity of the CaP scaffolds with a fully grown apatite layer after 21 days. The in vivo cell
infiltration was evaluated six weeks after the subcutaneous implantation. A thin fibroblastic tissue
covered all the samples attaching them to the subcutaneous tissue. Inflammation nor other
pathological response in the surrounding tissue was observed, also the blood counts did not show
any significant changes compared to the sham-operated control group. The histological and
microscopical observation revealed a high amount of fibroblasts in the inner part of the scaffolds.
The presence of blood vessels was confirmed, together with immune system compartments.
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Transparent ceramics of LiAlsOg prepared by spark plasma
sintering
Tomas Thoi'?, Katefina RubeSova?l, Vit Jakes!, Matyas Jandik?, Filip Prisa®

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

2TOPTEC Centre, Institute of Plasma Physics of the Czech Academy of Sciences,
Sobotecka 1660, 51101 Turnov, Czech Republic

3The Department of Metals and Corrosion Engineering, University of Chemistry and
Technology Prague, Technicka 5, 166 28 Praha 6, Czech Republic

Kontaktni email: Tomas.Thor@vscht.cz

Transparent ceramics are a relatively new material form that serves as an alternative to the
traditionally encountered glasses, polymers or highly transparent single crystals. They have found
application in a variety of optical and electro-optical devices such as solid state lasers and
scintillators, but also in some non-optical applications, e.g. armours. The fabrication of
transparent ceramics usually involves a combination of chemical and physical processes, which
are used to prepare a ceramic powder and compact the powder into a dense ceramic body.
However, the optical properties of finished polycrystalline ceramics are closely related to their
microstructure and to the presence of defects in it. Residual pores (located within grains or at
grain boundaries), impurities or the actual grain boundaries (especially for optically anisotropic
materials) are sources of light scattering, which deteriorates the optical properties of transparent
ceramics. Therefore, transparent ceramics are commonly prepared from materials with an
optically isotropic cubic structure using high purity powders, which leave porosity as the most
significant factor for transparency.

In this work, the preparation of LiAlsOg transparent ceramics is presented using spark plasma
sintering (SPS). Powder precursors were prepared using two methods, namely sol-gel method and
solid state reaction. Before sintering, the powders were heat treated at 1200 °C and their phase
composition was verified by XRD to be pure cubic a-phase of LiAlsOg. The powders were
compacted into dense ceramic bodies by SPS using a two-step sintering program. The sintered
bodies were further processed by grinding and polishing to achieve a mirror finish and a thickness
of approximately 1 mm. Based on the investigation of transmittance in the UV-vis and NIR-MIR
spectral regions, transparent ceramics with superior transparency were obtained from powders
prepared by solid state reaction and the optimal sintering temperature is 1400 °C.

Acknowledgement: This work was financially supported by the MVVCR research agency (Grant
no: V120192022152).
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The present study investigates the phase transformation and grain morphology of cold-sintered
doped Barium titanate (BaTiO3). BaTiOz is multifunctional electroceramics with high dielectric
permittivity and often doped to achieve the desired properties such as relative permittivity and
positive temperature resistivity and stability of the relative permittivity. The consolidation of
BaTiOs is achieved at high temperatures >1000 °C. To reduce energy consumption, the research is
driven to low-temperature synthesis methodologies. The drawback of low-temperature synthesis is
the low density and the formation of BaCO3 as the by-product, which is later removed by further
heat annealing at 700 to 900 °C. The post annealing also influenced the phase transformation from
pseudo-cubic to tetragonal or vice versa. Here the effect of post annealing conditions on the phase
transformation of BaTiO3 densified by the cold sintering process is studied. The Sr(OH)..8H>0 was
added as a dopant in BaTiOs and fabricated at 225 °C/1 hr, the pressure of 250 MPa was kept
constant throughout the heating cycle. Then sintered samples were annealed at a temperature range
of 500 to 1100 °C, after each heating cycle, the samples were analysed by XRD and SEM. During
the investigation, it was found that cold sintering the Sr?* ion impacted the post annealed sample's
phase composition and phase transformation.
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Calcium copper titanate is an inorganic compound with a chemical formula CaCusTisO12. It was
first synthesized in 1967 by Alfred Deschanv and his colleagues, but it was not until 2000 that Mas
Subramanian and his colleagues at DuPont Central discovered a dielectric permittivity in this
material that was greater than 10 000 at room temperature. Since then, it has found a widespread
use in various fields related to its dielectric properties [1, 2].

CaCusTisO12 perovskite-type phase possesses promising dielectric properties; however, the giant
permittivity phenomenon in this material has not been satisfactorily described yet. One of the
positive factors could be the presence of secondary phases or substitution of calcium in a
dodecahedral position by europium(ll). This rare earth cation shows similar ionic radius and
electronegativity but differs in valence shell configuration. Such a substitution has not been studied
yet more detailed. We prepared a series with a composition of CaCu3zTi4012, Euo4CaosCusTisO12
and EuCusTisO12. A sol-gel method was used to synthetize precursors, followed by sintering in a
temperature range of 1000 °C—1120 °C. Europium was substituted in full stoichiometry of Ca'' with
the aim to observe whether i) Eu' is stabilized in the perovskite structure and/or ii) possible
secondary phases induced by the excess of Eu'' positively affect the dielectric characteristics.
Samples were characterized by XPS, XRD and SEM. Influence of the microstructure and phase
composition on the dielectric properties of the samples (in relation to the sintering temperature) is
discussed. Secondary phases and microstructure played an important role in improving the
permittivity values. The obtained values of permittivity measured at room temperature are giant up
to higher frequencies but differ significantly for some compositions.

We found out that the stoichiometric excess of europium in the fully substituted sample produces
secondary phases that could be one of the reasons why dielectric characteristics of this sample were
much better than those without europium substitution. The sample EuCusTisO12 pressed by isostatic
pressing and sintered at 1120 °C showed a giant permittivity together with very low losses: ¢ = 20
874 and tan 6 = 0.041 (at 10 kHz). These results confirm the published results describing a positive
influence of secondary phases on the dielectric behavior.
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In vitro tests are a vital part of testing biomaterials. They provide initial information about the
reactivity of the given material in a living organism. Bioactive glasses are one of the most desirable
materials in the field of tissue engineering. Thanks to their properties, ion exchange can occur in
the human body's environment leading to the formation of an apatite layer rich in calcium and
phosphorus. This allows a strong bond to form between bone and implant. A series of previously
made experiments show that in vitro testing of glass materials, whether according to ISO
23317:2014 using simulated body fluid (SBF) solution with TRIS buffer or using other
commercially available buffers (HEPES, MOPS, DMEM, etc.), gives false positive results.

This work is focused on the behaviour of the bulk Bioglass samples in different solutions (SBF
(ISO 23317:2014), SBF without TRIS buffer, TRIS+HCI) and on the biomineralization of the
hydroxyapatite layer. Monitoring the kinetics of the process during the entire experiment will
provide us with a comprehensive overview of the behaviour of the given material in a living
organism. To achieve that, the AAS, UV-VIS, and ICP-OES analyses of leachates were combined
with the appearance of the Bioglass samples and chemical composition of the formed layers (cross
section SEM-EDS).

The results clearly show that the presence of TRIS buffer has an adverse influence on the in vitro
tests because it interacts with the glass samples, accelerating their dissolution and promoting the
formation of hydroxyapatite.

Acknowledgment: This work was supported from the grant of Specific university research — grant
No Al FCHT 2022 002 and No A1 FCHT 2023_005.
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Chalcogenide glasses are semiconducting materials that contain one or more 16. group element (S,
Se, Te) as their main component. They are widely studied for their desirable properties, such as a
wide IR transparency window, high refractive index, and high optical nonlinearity.! Chalcogenide
glasses can be used in the form of bulk material (e.g. lenses, windows, fibers) or as a thin film
deposited on a transparent substrate. Thin films are traditionally prepared by physical vapor
deposition methods such as thermal evaporation, sputtering, or laser ablation. 12 Alternatively, thin
films can also be prepared from a solution of chalcogenide glass in an amine or amine-based
solvent. Thin films can be deposited from the solution by various techniques, including spin-coating
or dip-coating 3. Solution-based methods are cheaper, because they do not need expensive high-
vacuum equipment. The solution path also enables modification of the source solution by adding
new components (doping) or mixing several chalcogenide glass solutions of different compositions.

This work deals with the preparation of As-S-Se chalcogenide glass thin films deposited from
AssoSeso glass solution modified with elemental sulfur. Four sulfur-modified solutions were
prepared from AssoSeso solution in ethylenediamine (AsssSi10Sess, AS10S20S€40, AS35S30S€3s,
As30S40Se30). Thin films of all compositions, including unmodified AssoSeso, were deposited in
specular optical quality using the spin-coating technique. Refractive index, optical band gap,
organic residua content, structure, and chemical resistance were studied in dependence on the
annealing temperature, composition, and stoichiometry.
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In general, phosphate glasses are mainly used for the manufacturing of laser glass, thanks to their
refractive indices values and high transparency for UV radiation, or for glass solders production —
here, their low softening temperature is important. Another significant usage can be found in
biomedical or agricultural applications. Phosphate glasses are known for their ability to be dissolved
in water, or even on exposure to humidity. Among many factors affecting solubility, the
fundamental one is the glass composition. By changing the composition, the glass solubility can be
tuned to desired levels.

This work aims to prepare and characterize the novel phosphate glasses in the system P20s SiO-
K20-CaO. Four different types of glass with variable chemical composition were prepared by
melting in an electric furnace at 1200 °C for 2 hours. The molten glass was mixed two times during
the melting process and cast into stainless steel moulds. The glass was then annealed at 400 °C for
1 hour and then cooled slowly to room temperature overnight.

To observe dissolution kinetics, a static leaching test was utilized. This test consisted in leaching
the crushed glass (particle size 0.3-0.5 mm) in demineralized water at laboratory temperature for
24 hours and 7 days. Leachates were collected during the test for further analyses. The concentration
of leached elements was evaluated via ICP-OES, pH values were assessed with a laboratory pH
meter. The dissolution kinetics parameters were determined by the means of the mathematical
model.

Results showed that all prepared glasses exhibit dissolution in water. Using the obtained data, the
normalized leached amounts of Si, Ca, P, K and the rates of dissolution were computed and the
dissolution behaviour of prepared glasses was compared with each other. Due to fast dissolution,
further experiments with shorter sampling intervals are necessary.

Acknowledgment: This work was supported from the grant of Specific university research — grant
No A1 FCHT_2022_002 and No A1 FCHT_2023_005.
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Additive manufacturing or 3D printing enables the realization of customized designs; 3d glass
printing is a promising technique to realize customized glass structures and designs that can operate
as optical sensors. The current knowledge of additive technologies for glass components does not
yet allow for large-scale research and application deployment. There are several research directions
for obtaining glass products using additive technologies. In the framework of fundamental research,
the principle of micro-fusion of optical fibers using CO- laser and the use of Directed Energy
Deposition (DED) technology is being investigated.

This Ph.D. thesis/study aims to realize 3D glass printing by studying the possibilities of using DED
technology to print 1D, 2D, and 3D glass structures and exploring the possibilities and challenges
of using several glass fibers to realize the printing. The study also aims to realize optical sensing
functional parts or devices that can be hard to obtain using other fabrication techniques and to reach
optimized printing conditions that would assure the quality and homogeneity of the printed
structure.
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Spinels play significant roles in many fields of industry. They have very variable properties and due
to the ability to form solid solutions, they show varied magnetic, optical, electrical and other
properties and thus a wide range of applications, from data storage in information technology and
telecommunications to capacitors for energy storage or batteries used in electric cars. Based on the
structure, spinels are divided into three types: normal, inverse and complex. In the case of CuCr,0a,
it is a normal spinel with significant magnetic and electrical properties.

A widely used method for the preparation of nanofibers is electrospinning. The major components
include a high voltage source, spinning nozzle and conductive collector. The preparation of
nanofibers consists of three steps, namely suspension preparation followed by electrospinning and
thermal calcination. The suspension contains an inorganic precursor and an organic polymer
(usually PVP, PVA or TEQS).

The aim of this work was to prepare the CuCr.04 crystals and from them prepare nanofibers
containing the spinel. The method for the preparation of the material was based on the
crystallization in molten glass, which is a method that has not yet been published in the literature
and, in the case of spinel crystallization during vitrification of high-level waste glasses, is
considered rather as an undesirable phenomenon. Melted glass containing spinel crystals was
grounded into fine powder from which the suspension was prepared for the electrospinning. The
glass was analyzed using XRF and XRD, and also using optical confocal and scanning electron
microscopy.

Acknowledgment: This work was supported from the grant of Specific university research — grant
No A1_FCHT_2022_002 and No A1 FCHT_2023_005.
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Telluri¢itd skla vykazuji vysoky nelinedrni index lomu, vysokou optickou propustnost od
ultrafialové do stfedni infracervené spektralni oblasti, relativné vysokou chemickou odolnost, nizké
fononové energie, coz v kombinaci s jednoduchou piipravou a moznosti jejich dopovani vysokymi
koncentracemi lanthanoidil je ¢ini slibnymi materidly pro fotonické aplikace [1, 2]. Cilem prace
byla piiprava vybranych skel ternarniho systému TeO2-ZnO-La,03 dopovanych ionty Er®* ve formé
Er,03 a studium jejich fyzikalné-chemickych vlastnosti s dirazem na vlastnosti optické. Vedle
vlivu chemického sloZeni hostitelské matrice na vysledné vlastnosti, byla pozornost vénovana
odhaleni zavislosti koncentrace Er** iontii ve vybranych sklech na mechanismus upkonverzni
fotoluminiscencni (PL) emise.

Studované vzorky skel byly charakterizovany z hlediska jejich chemického sloZeni (EDX
mikroanalyza), mérné hmotnosti p (Archimédova metoda, p = 5,40-5,61 g cm ), teploty skelného
ptechodu Ty (DSC kalorimetrie, Tg =~ 360420 °C), ovéfen jejich amorfni stav (XRD analyza),
struktury skelné sit¢ (Ramanova spektroskopie), disperze indexu lomu n(4) (spektroskopicka
elipsometrie, n = 1,96-1,99 pii A = 1550 nm). Dale byla méfena spektra optické propustnosti (UV
Vis NIR spektroskopie) a spektra fotoluminiscencni emise v ustdleném stavu a casové rozliSena
spektra pii excitaci laserem o vlnové délce 4 = 977 nm.

Piidavek La203 do skel na bazi TeO2-ZnO vede ke zvySeni jejich mérné hmotnosti, molarniho
objemu, teploty skelného pfechodu a k vyssi rozpustnosti iontd Er®". Optimalni koncentrace
ptidavku La>O3 do studovanych skel TeO2-ZnO je <10 mol.%, aby nedochazelo k jejich odskelnéni.
Substituci La;03 za ZnO dochazi k transformaci strukturnich jednotek [TeOa4] na jednotky [TeOsz+1]
a [TeOs]. U vsech skel byla pozorovana PL Stokesova emise z elektronovych ptechodii Er®*: #l1z/
— %152 (A = 1,56 pm) a PL anti Stokesova emise ve viditelné oblasti spektra z elektronovych
prechodii Er®*: 2H11/2/*Sai2 — *lisi2 (A = 520-550 nm) a Er®*: *Fg; — *l1s/2 (A =~ 670 nm). Na zakladé
dat PL emisnich spekter a dob dohasinani elektronovych prechodi Er®* byl stanoven mechanismus
upkonverzni PL emise. Studovana skla se jevi slibnymi hostitelskymi materialy pro dopovani ionty
lanthanoidl s potencidlem v optickych aplikacich.
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This work is focused on studying surface morphology and characterization of corrosion products.
Based on composition of industrially produced glasses I will derive composition of studied glasses.
Those glasses are prepared in laboratory conditions by melting of oxide powders in furnace. Fifteen
glasses in total are prepared for examination. Our research is aimed to describe dependance among
the most important physicochemical properties and composition or temperature. We plan to study
Archimedes method density, low temperature viscosity, thermal expansions related to above and
below glass transition point, refractive index by which we can determine whether glass is crystalline
or not. In later stages during my experiment we will pay special attention to chemical durability
against water and surface tension determined by Sessile drop test. [1]

Characterization of prepared glasses will provide solid bases for actual experiment. | tend to gain
better understanding of surface corrosion what helps to prevent and eliminate corrosion itself.
Results will serve us as proposal for new composition of industrially produced glasses with better
corrosion resistance.

At current stage, | would like to highlight composition of prepared glasses, findings from
Archimedes method density compared to theory, determination of glass transition temperature by
differential thermal analysis (DTA) and coefficient of thermal expansion by thermomechanical
analysis (TMA). | want to characterize and compare those results for 5 glasses containing lower
and higher amounts of silica oxide as network-forming agent and natrium oxide as modifier. [2, 3].
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V dnesni dobé, kdy je kladen diraz na udrzitelnost, ekologii a s tim spojené snizovani emisi COo,
se stava aktudlnim tématem ptiprava novych hydraulickych pojiv, kterd by mohla alespon ¢astecné
nahradit stavajici vysoko-emisni portlandsky cement. Vhodnym materidlem pro jejich ptipravu se
ukazuji byt kalcinované jily, které se ve velkém mnozstvi ukladaji jako odpadni skryvkovy material,
zejména po tézb€ uhli ¢i dalSich nerostnych surovin. Pro kalcinaci jili za ucelem ziskéani
pucolanovych vlastnosti jsou oproti cementu potiebné podstatné nizsi kalcinacni teploty pohybujici
se v rozmezi 500-900 °C, tim se sniZuje celkova energetickd bilance a uhlikové stopa. Pojiva s
ptidavkem kalcinovanych jilii jsou proto do budoucna schopna nahradit dnes zatim dostupné
pucolany jako je struska a popilek, bézné pouzivané do smésnych cementd, jejichz mnozstvi se
bude vzhledem k ekologii v budoucnu postupné snizovat.

Tato prace se zabyva piipravou nového hydraulického pojiva piipraveného na bazi metakaolinu,
anhydritu II a vapna. Béhem vyzkumu byla navrzena a ptipravena fada smési obsahujicich
plastifikator a konstantni vodni soucinitel. Nasledné byla vytvotena télesa tvaru kostek o hrané 20
mm, na kterych byla v ¢asovych intervalech zkouSena pevnost v tlaku, a ziskané vysledky byly
porovnany s portlandskym cementem. Daéle bylo pro smési stanoveno fadzové slozeni pomoci
rentgenové difrakce a bylo sledovano zejména mnozstvi amorfni faze a ettringitu, jakoZto hlavni
krystalické faze hydratovaného pojiva. Pro dalsi charakterizaci pojiva byla méfena porovitost
pomoci MIP a na vybranych vzorcich byly navic pofizeny SEM snimky.

Pod&kovani: This work was supported from TACR FW01010195 — Advanced and innovative
processing technologies for strategic utilization and storing of coal combustion products (CCPs);
2020-2023. This work was supported from the grant of Specific university research — grant No A1
FCHT_2022_002 and No A1 FCHT_2023_005.
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Ve vyspélych zemich vede stavebni prumysl k vyCerpavani ptirodnich zdroji a produkci nékolika
milionti tun odpadu. Stavebni odpad v riznych odvétvi stavebnictvi (vyroba betonu, umélého
kamene atd.) zahrnuje také vysuSené praskové stavebni kaly (WBS) 2. V soucasnosti jsou
vyuzivany riizné separacni a recyklacni procesy, které jsou u€inné, ale pro udrzitelny rozvoj sami
o sobé& nedostatecné, protoze stale znacné ¢ast odpadll je odvazena bez dalSiho vyuziti na skladky
(23], Odpadni stavebni kaly maji slibné povrchové vlastnosti a chemické slozeni (obsah Si, Ca, Al a
Fe), toto z nich déla vhodné kandidaty pro jejich uplatnéni v environmentalné piatelskych
technologiich 3,

Pro praci byly pouzity dva vybrané odpadni stavebni kaly: 1) kal z vyroby a opracovani ptedpojatych
betonovych sloupt (B); ii) kal z vyroby technického kamene (TS), v jejich plivodni i povrchové
modifikované podobé pomoci Zeleza (Bre a TSre) pro sorpci fosfath a amonnych iontd z
kontaminovanych vodnych systémi. Experimenty byly provedeny na modelovém roztoku
simulujici realnou odpadni vodu o koncentraci 1,7 mmol'l* (NH4") a 0,2 mmol1?t (POs*). V této
praci byly sledovany selektivni, nasledné a simultanni adsorpce PO4*> a NH4*. Experimentélni data
byla proloZena Langmuirovou adsorp¢ni izotermou pro stanoveni sorpénich parametri (Omax. —
maximalni rovnovazny obsah iontd v pevné fazi, Qi —teoretickd sorpéni kapacita, KL —
Langmuirova adsorpéni konstanta, R —korelaéni faktor).

Kaly B, Bre a TSk se ukédzaly jako slibné a velmi ¢inné sorbenty pro sorpci PO4* a bylo mozné
tyto adsorpce pfizptisobit Langmuirové adsorpénimu modelu. TS spontdanné uvoliioval PO+ do
roztoku a nedochazelo k adsorpci. Adsorpce NH4™ probihala s niz§imi sorpénimi u¢innostmi (< 60
%) nez sorpce POs>, TS se ukézal jako nejucinnéjsi sorbent. Adsorpce NH4* na TS mohla byt
pfizptsobena Langmuirové adsorpénimu modelu. Pfi adsorpci opacné nabitych iontli na sorbenty
dfive nasycené adsorpci PO4> nebo NH4* (tj. adsorpce NHs* na B, Bre @ TSre nasycené PO4> a
adsorpce POs* na TS nasycené NH4") se ucinnost sorpce zvysila oproti adsorpci na piivodni
nenasycené sorbenty v dusledku vytvofeni novych aktivnich mist na povrchu sorbentu. Soucasna
adsorpce POs* a NH4* byla tginngji ve srovnani s u¢innosti selektivni iontové adsorpce.

Nakonec byly provedeny vyluhové testy podle normy CSN EN 12457 pro B/Bre a TS/TSke pied a
po sorpci NHs™ a POs%, které prokazaly pomérné vysoké uvoliiovani NH4* a PO4> z piivodni a
nasycenych sorbenttl, coZ otvird moZnosti pro aplikace téchto kal naptiklad do zeméd¢lskych ptd
pro zvyseni jejich kvality a nutri¢nich hodnot.
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Medzi pomerne dobre preskimané materialy v systéme Al>O3-RE2Os3 patria ytrito-hlinity granat
Y3AlsO12 (YAG) a ytrito-hlinity perovskit YAIO3 (YAP). Tieto materialy dopované ionmi
vzacnych zemin maji potencidlne vyuzitie pri konStrukcii polovodicovych laserov, okennych
materialov, pre svietidla a telekomunika¢nych optickych vlakien. Materialy dopované Er®* iénmi
vykazuji up-konverznti emisiu zeleného a ¢erveného ziarenia [1] a ich optické vlastnosti mozno
zlepsit sadasnym dopovanim Yb** ionmi, ked’ze tieto maju jednoduchu elektrénovi $truktiru,
vd’aka ktorej mozu fungovat’ ako senzibilizatory [2]. V sG¢asnosti sa skima moznost nahradit’
YAG a YAP materialy hlinitanovymi sklami [1]. Hlinitanové skla vykazuju vysoka chemicki
a tepelnti odolnost’ a v porovnani s YAG a YAP maju vyssiu priepustnost’ pre IC Ziarenie a vi¢iu
schopnost’ absorbovat’ dopanty oxidov vzacnych zemin. Vyroba hlinitanovych skiel je narocna,
lebo neobsahuju ziaden sklotvorny oxid, maji vysoké teploty tavenia a vysoky sklon ku
krystalizacii. Moznym ekonomickym aj technologickym rieSenim sa javi plamenova syntéza. [1].

V tejto praci popisujeme pripravu a skimanie optickych vlastnosti Er®* a Yb®" iénmi dopovanych
mikrogul'6¢ok so zloZzenim ytrito-hlinitého perovskitu. Prekurzorové praSky pre plamenovi syntézu
sme pripravili Pechiniho sol-gél metdédou. Zakladnt charakteristiku pripravenych mikrogul'6¢ok
sme uskuto¢nili pomocou rontgenovej praskovej difrakcie (RTG), infracervenej spektroskopie
(IC), Ramanovej spektroskopie a riadkovacej elektronovej mikroskopie (SEM). IC a Ramanova
spektroskopia potvrdili prevazne amorfny charakter pripravenych mikroguld6cok. V RTG
zaznamoch sme pozorovali okrem amorfného pleca v intervale 25-40°2theta aj slabé difrakcie
typické pre kryStalické fazy YAG a YbAG. SEM ukazala pritomnost’ Ciastocne alebo plne
krystalickych mikrogul'6¢ok s prevazujucimi ihlickovitymi krys§talmi (Obr.1). V DTA zaznamoch
vSetkych vzoriek sme pozorovali jeden exotermicky efekt s maximom pri teplote 926-927 °C. Na
zaklade vykonanej RTG analyzy vzoriek po termickej analyze mozZno tento efekt prisudit
krystalizacii YAP, YAG a Yb,03. UV-VIS spektroskopia ukazala charakteristické emisie Er** ionu
v zelenej oblasti spektra pri 525-567 nm a v ¢ervenej pri 625-725 nm (Obr.2).
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systtmu  YAPYDb40Er0.1  snimka YAPYDb40Er0.1  pripravenych systémov

(50 mol.% Al203, 10 mol.%  krystalickej mikrogul’6¢ky

Y203, 40 mol.% Ybh20s  (lesteny prierez)

a 0.1 mol.% Er,03)

Reference:

[1] A. Prnova, J. Valuchova, N. Mutlu, M. Parchoviansky, R. Klement, A. Plsko, D. Galusek,
Thermal behaviour and photoluminescence properties of Erand Nd-doped yttrium aluminate
glasses, Journal of Thermal Analysis and Calorimetry, 142 (2020) 129-138

[2] A. Prnova, K. Bodisova, R. Klement, M. Migat, P. Veteska, M. Skratek, Els Bruneel, I. Van
Driessche, D. Galusek, Preparation and characterization of Yb203-Al,O3 glasses by the Pechini
sol-gel method combined with flame synthesis, Ceramics International 40 (2014) 6179-6184

Pod’akovanie: Tento prispevok vznikol vd’aka finan¢nej podpore projektu FunGlass (Horizon
2020, ¢islo grantu No 739566), a projektov VEGA 2/0028/21, VEGA 2/0141/21 a APVV-19-0010.

34



ANORGANICKE NEKOVOVE MATERIALY ODBORNY SEMINAR DOKTORANDU
PROCESY — TECHNOLOGIE — VLASTNOSTI 8.—9. UNORA 2023, VSCHT, PRAHA

Porovnanie statického a dynamického korozneho testovania
Ziaruvzdornych materialov
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Letna 9,042 02 Kosice

Kontaktni email: radka.bakajsova@tuke.sk

Ziaruvzdorné materialy nachadzaji svoje uplatnenie v irokej plejade energetického priemyslu.
Naroky na ich kvalitu sa odvijaju od prevadzkovych podmienok - zataze, ktorej su vystavené
(teplota/vykyvy teploty, typ a prudenie kordoznych médii ai.). Vplyv tychto faktorov sa testuje
a vysledky vedu k objasneniu procesu koroézie ziaruvzdornych materidlov. K stidiu mechanizmu
a predikcie spravania sa Ziaruvzdornych materialov pri zat'azi je vyvinuty rad kor6znych testov. Pre
pochopenie termodynamickych aspektov sa vyuZzivaju statické kordzne testy a na sledovanie
kinetickych javov sa pouzivaji dynamické korozne testy.

Praca porovnava vysledky statického téglikového korézneho testu s vysledkami dynamického
testu, ktory je vyvijany za ucelom overovania rezistencie materidlov pre vymurovky atakované
lietavym podielom popolov, tvoriacich sa pri spalovani biomasy. Jedna sa o test v usporiadani:
kor6ézne médium - frakcia popola je nanaSané pradom horucich spalin na vypalenu keramickt
vzorku. Usporiadanie testu simuluje podmienky v spalovacej komore kotla na biomasu.

Testovany bol korundovy Ziarobeton (AK SC 20) na baze andaluzitu s primesou 20 hm.% SiC
viazany hydraulickou cementovou vidzbou po primarnom vypale pri teplote 1450 °C. Ako kor6zne
médium bol pouzZity popol ztkanivového filtra z tepelného agregitu na spalovanie biomasy
s obsahom 18.8 hm. % K:0, 32.7 % Ca0O, 4.6 % SiOz, (14.4 % SOg, 21 % strata Ziarom).

Staticky korozny test bol realizovany na téglikoch odliatych zo Ziarobetonu (¢ 25 mm, hibka 33
mm) naplneného 11,2 g popola za podmienok: 1450°C/vydrz 15 hodin.

Dynamicky kor6zny test bol realizovany na doske ziarobetonu (110 x 110 x 20 mm) za vyhrievania
Vv peci pri 1450 °C nanaSanim popola hortcimi spalinami v 9 sekvencidch. (1 sekv.: davkovanie ~
1 g popola/ 1 min, interval medzi ddvkovanim 19 min, odhadovana rychlost’ pradu je 2,75 m/s.
Celkova doba testu 180 min.

Testované Ziarobetony boli po rozrezani v priecnom reze hodnotené vizualne a korézne rozhranie
bolo podrobené EDX analyze. Prvkové mapy ukazali vyraznejSie a SirSie korézne rozhranie pod
nalepom taveniny vytvorenej v dynamickom teste, oproti statickému. Vdaka rychlemu nabehu na
teplotu a dobu testu s dynamické skusky energeticky a ¢asovo menej nakladné. Vyhodou je aj
kontinualna kontrola podmienok a moznost’ pozmenit' podmienky - rezim testu. Dynamické
kordzne testy sa viac priblizuju realnym pracovnym podmienkam.

Pod’akovanie: Praca je podporovana grantovou agentirou VEGA — MSVVaS SR a SAV cez
projekt No.1/0060/22.
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Volatile organic compounds (VOC) are important air pollutants as they contribute to ozone/smog
formation and can be harmful for human health. The VOC in air can be removed applying the
catalytic total oxidation to carbon dioxide and water as the final products; transition metal oxides
are often used as catalysts in this process [1]. Combination of more transition metal cations in oxide
catalysts can be beneficial due to the synergistic effect [2]. The present work focused on catalytic
performance of oxide catalysts containing nickel in combination with other transition metal cations,
namely Co, Cu, and Mn.

The binary (Ni-Co, Ni-Cu, and Ni-Mn) and ternary (Ni-Co-Mn and Ni-Cu-Mn) mixed oxide
catalysts were obtained by heating (4 h at 500 °C in air) of precursors prepared by coprecipitation
of aqueous nitrate solutions containing the above mentioned transition metal cations in various
molar ratios. The prepared catalysts were characterized by elemental analysis (AAS), powder XRD,
and temperature programmed reduction (H2-TPR). The catalytic performance was studied in the
total oxidation of ethanol.

Formation of NiO and CuO mixtures was observed in the Ni-Cu samples, whereas mixed oxides
(Co2NiO4, NisMnOQg, and NiMnO3), together with single-component oxides (NiO and Mn.Oz) were
found in the Ni-Co and Ni-Mn samples. Mixed oxides with spinel structures together with other
oxide phases (NiMnOs, CuO) were identified in the Ni-Cu-Mn samples; mixtures of NiO,
(Ni,Cu)sMnOs, and CuO were found in samples with high Ni or Cu content. VVarious mixed oxides
with spinel structure were obtained by heating of ternary Ni-Co-Mn precursors.

The Tso and Teo(CO2) temperatures (the temperatures required to achieve 50% and 90% conversion
of ethanol and all organic compounds to COz, respectively) were chosen as a measure of catalyst
activity. The most active catalysts were the Ni-Mn (Ni:Mn molar ratio 1:1) and Ni-Co-Mn (Ni:Co-
Mn molar ratio 1:1:1) catalysts ; Tso of 91 and 89 °C and Tgo(COz) values of 172 and 183 °C were
found for the deep oxidation of ethanol on these catalysts, respectively. Acetaldehyde and carbon
monoxide were detected as the main byproducts of ethanol oxidation on these catalysts. Both
catalysts showed similar maximum acetaldehyde formation (about 550 ppm at 115 °C) but
increased CO formation was observed on the Ni-Co-Mn (177 ppm at 190 °C) compared to that on
the Ni-Mn catalyst (70 ppm at 180 °C). In contrast, much lower CO concentrations were measured
during ethanol oxidation over the Ni-Cu and Ni-Cu-Mn catalysts containing copper.
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