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Uvod
Programem seminafe jsou odborné prednaSky doktorandd rtznych akademickych pracovist ptisobicich
v oblasti chemie a technologie anorganickych nekovovych materiald.

Organizator seminare
Ustav skla a keramiky, Vysoka $kola chemicko-technologicka Praha (VSCHT Praha)

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

Kontakt
Ing. Petra Springer Simonova, Ph.D., simonovb@vscht.cz
Ing. Lucie Kotrbova, kotrbovi@vscht.cz

Podékovani

Ustav skla a keramiky dékuje viem zaméstnanctim a doktorandim VSCHT Praha, ktefi se na piiprave
seminafe podileli. Dale dékujeme nadacnimu fondu prof. Rudolfa Barty, firmé Glass Service, Silikatové
spole¢nosti Ceské republiky z.s. a Ceské sklatské spoleénosti za poskytnuté ceny pro soutdZici.

Introduction

The program of the seminar consists of specialized lectures given by PhD students from various academic
institutions working in the field of chemistry and technology of inorganic non-metallic materials.

Seminar Organizer
Department of Glass and Ceramics, University of Chemistry and Technology Prague (UCT Prague)

Website
https://sil.vscht.cz/about/INM

Contact
Ing. Petra Springer Simonova, Ph.D., simonovb@vscht.cz
Ing. Lucie Kotrbova, kotrbovi@vscht.cz
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Program seminare 2026 / Seminar programme 2026

Ctvrtek 5. inora 2026 / Thursday 5™ February 2026

Uvodni slovo / Opening remarks (9:30-9:40)

1. Blok /1% session (9:40-12:10)
Chairman: Ing. Jan Hostasa, Ph.D.

Ing. Daniel Valasek (9:40—-10:00)
Comparison of sintering techniques for high entropy carbides derived from high entropy alloys

Ing. Lucie Kotrbova (10:00-10:20)
Temperature dependence of the thermophysical properties of alumina-silica refractories for thermal
energy storage

Ing. Marek Rotter (10:20—10:40)
Sintering aid for HEC with luminescent properties

Prestavka / Coffee break (10:40—-11:00)

Cheikh Omar Ndao (11:00-11:20)
Electrospinning of SiO2 micro/nanofibers for All-Solid-State Batteries

Mgr. Marianna Hodorova (11:20-11:40)
High-entropy perovskites as prospective materials for lithium-ion batteries

Ing. Lukas Mauermann (11:40-12:00)
Carbonation of a three-component clinker-free binder 3C

Ing. Petra Springer Simonovd, Ph.D. (12:00-12:10)
Opportunities for young scientists in the worldwide ceramics community

Pauza na obéd / Lunch break (12:10—13:00)




2. Blok /2" session (13:00-16:00)
Chairman: doc. Ing. Jaroslav Klouzek, CSc.

Ing. Tomas Hostinsky, Ph.D. (13:00—13:20)
Pushing limits of mixed glass former effect in lithium borophosphate glasses

Mina Abdolmaleki, MSc. (13:20—13:40)
Bismuth-doped 1393-B3 bioactive glass/PEEK coating deposited on titanium implant by
electrophoretic deposition for biomedical applications

Ing. Filip Simicek (13:40—14:00)
Investigation of the influence of dopping tellurite glasses with CoO, NiCl> and CuO as colorants
for direct laser writing.

Jiayan Yu , MSc. (14:00—-14:20)
In-situ formation of TiC from recycled MgO-C refractories and structural characterization by
Rietveld Refinement

Prestavka / Coffee break (14:20—14:40)

Ing. Tereza Privracka (14:40—15:00)
Study of the initial glass—solution interaction of sodium glass at various pH levels

Ing. Roman Fialka (15:00-15:20)
Biocompatibility and mechanical properties of hydroxyapatite—talc composites for bone tissue
applications

Ing. Tatiana Sivéakova (15:20—15:40)
Preparation and biological response of iron (III) phosphate ceramics

Ing. Jan Hrabovsky, Ph.D. (15:40-16.:00)
LOMS.cz: Classical and Combinatorial Judd-Ofelt analysis

Kreativni vecer / Creative evening (17:30, Uhelna))




Patek 6. inora 2026 / Friday 6™ February 2026

3. Blok /3" session (9:20-12:20)
Chairman: Ing. Eva Bartonickova, Ph.D.

Till M. J. Stadtmuller, M.Sc. (9:20-9:40)
Sustainable MgO-C refractories based on improved eco-friendly lignin/collagen-binder system

Ing. Ondrej Kunovsky (9:40—10:00)
Synthesis and structural characterization of calcium silicate hydrate gels synthetized by sol-gel
method

Luyao Pan, M.Sc. (10:00-10:20)
Influence of sample preparation and processing procedures on the thermal diffusivity of MgO-C
refractories

Ing. Vojtéch Necina, Ph.D. (10:20-10:40)
Densification of quartz sand by cold sintering process

Prestavka / Coffee break (10:40—11:00)

Ing. Herbet Kindl (11:00-11:20)
Growth and characterization of Y»Si10s5:Ce,Mg single crystals

Ing. Katerina Maxova (11:20-11:40)
Stabilization of toxic ions on manganese-modified sorbents

Ing. David Novacek (11:40-12:00)
Aluminosilicates from Deep-sea nodules

Ing. Vojtéch Sevcik (12:00—12:20)
Carbonate-free BaHfO3 as a pinning phase in bulk REBCO superconductors

Vyvhlaseni vysledkit a ukonceni seminaie /
Winner announcement and end of the seminar (12:40)




Soutéze

V ramci seminaie se uskuteéni tfi soutéze, které jsou sponzorovany Nadac¢nim fondem
prof. Rudolfa Barty, Silikatovou spolegnosti Ceské republiky z.s. a Ceskou sklatskou spoleénosti.
Soutéze budou hodnoceny odbornymi komisemi.

Clenové komisi:

e doc. Ing. Jaroslav Klouzek, CSc. — Vysoka Skola chemicko-technologicka v Praze
e Ing. Eva Bartonickova, Ph.D. — Vysoké uceni technické v Brné

e Ing. Jan HostaSa, Ph.D. — CNR-ISSMC Italy

e Ing. Jan Machacek, Ph.D. — Vysoka Skola chemicko-technologickd v Praze

Competitions

As part of the seminar, three competitions will be held, sponsored by the Prof. Rudolf Barta
Foundation, the Czech Ceramic Society and the Czech Glass Society. The competitions will be
evaluated by expert committees.

Members of the committees:

e doc. Ing. Jaroslav Klouzek, CSc. — University of Chemistry and Technology Prague
e Ing. Eva Bartoni¢kova, Ph.D. — Brno University of Technology

e Ing. Jan HostaSa, Ph.D. — CNR-ISSMC Italy

e Ing. Jan Machécek, Ph.D. — University of Chemistry and Technology Prague
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Comparison of sintering techniques for high entropy carbides

derived from high entropy alloys

Daniel Vala3ek!, Vladimir Prajzler', Dawid Kozien?, David Salamon'
!Department of Advanced Multifunctional Ceramics, CEITEC Brno University of Technology,
Purkynova 123, Brno, Czech Republic
2AGH University of Science and Technology, Faculty of Materials Science and Technology,
Av. Mickiewicza 30, Krakow, Poland
xcevalasek(@vutbr.cz

High Entropy Ceramics (HECer) are an emerging class of advanced ceramic materials that
incorporate at least five various metallic elements and one non-metallic element. The choice
of the non-metallic element (such as oxygen, carbon, nitrogen or boron) has a direct effect
on the properties of separate HECer groups, such as high entropy carbides or high entropy oxides.
Among them, High Entropy Carbides (HEC) are particularly attractive due to their high hardness
and oxidation resistance.

The preparation of HEC is an elaborate process, involving the selection and optimization of several
steps including milling and sintering techniques. For HEC, high temperature, pressure-assisted
techniques are usually the preferred method of sintering to densify these materials. The first-choice
sintering method for HEC is the spark plasma sintering method. The selection of starting materials,
together with milling and sintering conditions, directly determines the microstructure and
properties.

This work presents a comparison of three sintering techniques using temperatures above 1900 °C
for the preparation of HEC. The selected techniques are the pressure-assisted spark plasma sintering
method, the conventional pressureless sintering method and the relatively new ultra-fast high
temperature (UHS) sintering method. These sintering methods were tested on a HEC composition
containing niobium, tantalum, molybdenum, tungsten and vanadium. The selected starting
materials for preparation of this carbide were high entropy alloy and graphite. This is the first
comparative study of these sintering techniques for HEC derived from high-entropy alloy and
graphite precursors.

The sintered high entropy carbides were characterized using scanning electron microscopy, energy-
dispersive X-ray spectroscopy, and X-ray diffraction. The selected samples were examined using
Vickers hardness testing and nanoindentation to determine their mechanical properties.
The influence of the different sintering techniques on densification behavior and microstructure is
discussed, providing insight into suitable processing routes for HEC derived from alloy—carbon
precursor systems.
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Temperature dependence of the thermophysical properties
of alumina-silica refractories for thermal energy storage
Lucie Kotrbova!, Cristina Ramirez?, Manuel Belmonte?, Petra Springer Simonova',
Maria Kolarova', Willi Pabst'
'Department of Glass and Ceramics, Faculty of Chemical Technology, University of Chemistry
and Technology, Prague (UCT Prague), Technicka 5, 166 28, Czech Republic

2 Instituto de Ceramica y Vidrio (ICV), CSIC, Kelsen 5, Cantoblanco, 28049, Madrid, Spain
lucie.kotrbova(@yvscht.cz

Knowledge of thermal properties (including thermal conductivity and heat capacity) is essential
in the case of materials intended for thermal energy storage (TES). Of particular importance is
the stability or controllability of the thermal behavior across the entire operating temperature range
and after thermal cycling. In this work, an alumina—silica refractories of different composition and
microstructure were investigated as potentially promising candidates for high-temperature TES,
not only due to their relevant thermophysical properties but also due to their simple preparation and
economic feasibility.

A broad group of materials with varying AlOs content (ranging from fireclay refractories to high-
alumina refractories based on andalusite/sillimanite, mullite, bauxite, and pure alumina)
was characterized in detail. Their phase composition was determined by X-ray diffraction (using
the Rietveld method, including the quantification of the glass phase by the internal standard
method). Based on this information, analytical predictions of effective thermal properties and
density (true density) were calculated for the dense materials (i.e. without porosity) at room
temperature and, based on the bulk density obtained via the Archimedes method, the total porosity
was obtained. Based on this information, analytical predictions of the effective thermal
conductivity of the material for the material as a whole (i.e. including porosity) at room temperature
were obtained.

These predictions were compared with experimentally determined thermal conductivity values
derived from the thermal diffusivity measured by the laser flash method (LFA 1000, Linseis,
Germany), including corrections for surface roughness, and for high temperatures also
the temperature dependence of the specific heat capacity determined by differential scanning
calorimetry / DSC (Discovery DSC, TA Instruments, USA), and density changes obtained from
dilatometric measurements (DIL 402 C, Netzsch, Germany). Laser flash measurements were
performed both at room temperature and during thermal cycling (heating and cooling)
with a maximum temperature of 800 °C. Additionally, high-speed heating to the same maximum
temperature followed by free cooling, recorded using a high-temperature camera (FLIR A325sc,
FLIR, USA), was used to determine the rate of heat accumulation and the subsequent heat release
as a function of time after the end of the heating stage.

Acknowledgement: The authors are grateful to the JECS Trust for financial support through a travel grant enabling
aresearch stay at Institute of ceramics and glass (Instituto de Ceramica y Vidrio, ICV), CSIC, Madrid, Spain from
04/10/25 to 21/12/25 (Contract No. 2025 459). This work was also supported from the grant of Specific university
research — grant No. A1 FCHT 2025 009 and No. A1 _FCHT 2026 009.
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Sintering aid for HEC with luminescent properties
Marek Rotter!?, Jan Hosta$a’, Monika Michalkova?, Karel Maca'*,

Robert Klement?, Katarina Drdlikova!
ICEITEC - Central European Institute of Technology, Brno University of Technology, Brno,
Czech Republic
’FunGlass - Centre for Functional and Surface Functionalized Glass, Alexander Dubcek
University of Trencin, Trencin, Slovakia
3Joint Glass Centre of the IIC SAS, TnUAD, FChPT STU, FunGlass, Trencin, Slovakia
*Faculty of Mechanical Engineering, Brno University of Technology, Brno, Czech Republic
SCNR-ISSMC, Institute of Science, Technology and Sustainability for Ceramics, Faenza, Italy
Marek.Rotter@ceitec.vutbr.cz

High Entropy Ceramics (HECs) are a group of materials that have recently attracted significant
interest from the research community. The multicomponent compositions and advanced entropy
level of these materials offer superior properties in comparison to conventional ceramics. Although
numerous studies have reported enhanced thermal stability and improved mechanical properties of
HECs, only a limited number of works have attempted to prepare transparent HEC. Furthermore,
the role of multicomponent composition on the luminescent properties remains largely unexplored.

The present study focuses on the research of a suitable sintering aid for the fabrication of transparent
HEC with luminescent properties via solid-state synthesis. Potential applications of this material
include head-up displays and luminescent solar concentrators. To achieve both transparency and
luminescence, precise control of the chemical composition is essential. Consequently, the selection
of elements is guided by the following criteria: (i) the ability to form a single-phase structure and
(i) the provision of favourable luminescent properties, specifically avoiding luminescence
quenching caused by multiple luminescent activators or excessive luminophore concentrations.
These requirements were satisfied by the Ero.o2(Yo.58Luo5GdosLaozYbo.1)Zr207 composition
adopting the pure defect fluorite phase. Additionally, compared with a conventional ceramic
(Ero.02:(Y1.88Ybo.1)Zr207), the HEC exhibits a higher luminescent intensity.

ADlOs3, B203, and MgO were selected as potential sintering aids for the proposed high-entropy
composition. Each additive was introduced at two concentrations to assess the influence of sintering
aid content. All samples were thermally treated at 1550 °C for 4 h in an ambient atmosphere.
Microstructural analysis indicated that the most promising results were obtained following
the addition of B»Os3. However, the concentration of 1 wt.% B2O3; was found to be excessive,
as residual secondary phase remained visible along the grain boundaries. Conversely, the addition
of 0.25 wt.% B»03 exhibited no density enhancement. Consequently, further optimisation of B2Os
concentration is necessary.

Acknowledgement: We acknowledge CzechNanoLab Research Infrastructure supported by MEY'S CR (LM2023051).
The authors are grateful to the JECS Trust for funding the visit of Faenza to CNR-ISSMC (Contract No. 2025 469).
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Electrospinning of SiO: micro/nanofibers for All-Solid-State
Batteries
Cheikh Omar Ndao!, Martin Havlik Mika', Kristyna Jilkova'
'Department of Glass and Ceramics, Faculty of Chemical Technology, University of Chemistry and

Technology, Prague (UCT Prague), Technicka 5, 166 28, Czech Republic
ndaoc@vscht.cz

Traditionally, the energy industry worldwide depends on power from the utilization of fossil fuels,
which release a significant amount of greenhouse gas (CO2). Moreover, this energy resource is
limited and predicted to be exhausted in the next century as a result of its present excessive usage.
Thus, it is critical to find alternative renewable, eco-friendly forms of energy to power the global
enterprises of the future. Furthermore, energy storage technologies that are both efficient and cost-
effective are urgently needed, given that many types of clean energy are primarily intermittent.
In recent years, the need for high-capacity lithium batteries (LIBs) has rapidly increased, making
their many features and applications common knowledge. Energy storage is a real issue right now
because people need to move everywhere and use energy for cars, planes, cell phones... Our work
is to try to increase the capacity to store more energy in safe conditions and produce All-Solid-State
Batteries (ASSBs) with high energy density, safer, and less expensive. For this reason, we are trying
to use silica micro/nano fiber composites doped with Si and NMC (Ni, Mn, Co) spinels for battery
anodes and cathodes respectively. For cost effective anodes, we want to use the silicon recycled
from photovoltaic panels. Many results show that silicon has much higher theoretical capacity
to store lithium, 10 times greater than a traditional graphite anode. Despite many advantages of Si-
based anodes, such as high theoretical capacity and low price, their widespread use is hindered by
two major issues: charge-induced volume expansion and unreliable solid electrolyte inter-phase
propagation. We want to mitigate these problems by using SiO> micro/nanofibers. The silica
micro/nanofibers were prepared using electrospinning system (E-Fiber EF050) based on TEOS
solution that was heat treated at 80 °C for 3 hours. The fibers were characterized with SEM-EDS,
XRF and XRD analyses. In the next step we plan to dope these fibers with recycled silicon
to prepare our new Si anodes for safe and affordable All-Solid-State Batteries.
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High-entropy perovskites as prospective materials for lithium-ion
batteries
Marianna Hodorov4'*, Alena Fedorockova?, David Csik', Katarina Gaborova?,

Robert Dzunda', Gabriel Suc¢ik?, Dana Ivanova?, Franti§ek Kromka', Karel Saksl'*
!Institute of Materials Research, SAS, Watsonova 47, 040 01 Kosice, Slovakia
ZFacully of Materials, Metallurgy and Recycling, TUKE, Letna 9, 042 00 Kosice, Slovakia
marianna.hodorova@tuke.sk

The growing need for safer and higher energy density cathode materials for lithium-ion batteries
(LIBs) is driving research toward the revolutionary concept of entropy stabilization [1]. Leveraging
the ABOs-type perovskite structure — a highly flexible framework for various functional materials
— provides an ideal platform for implementing this strategy. High configurational entropy,
significant lattice distortion, and the "cocktail effect" in these high-entropy materials profoundly
influence their structural and chemical stability, relaxation, and thermal conductivity [2].

In this study, five different cations were incorporated in equimolar ratios exclusively into the B-site
of the perovskite lattice, resulting in the composition La(Coo2Mn0.2Feo. 2Nig2Mo2) O3 (where M=
Cu,Cr). Powder precursors synthesized via spray drying were optimized across four calcination
temperatures, with 1100 °C yielding phase purity and homogeneous elemental distribution.
Analytical results confirmed stable perovskite structures: trigonal for the Cu-containing sample and
orthorhombic for the Cr-containing sample.

Electrochemical characterization demonstrated that this approach enables the design of advanced
lithium-storage electrodes with high reversibility and minimal capacity fading. The Cu-containing
sample achieved specific capacities exceeding 500 mAh.g™!, while the Cr-containing sample
exhibited excellent stability over 300 cycles due to gradual material activation. These findings
confirm high-entropy perovskites (HEPOs) as a highly promising class of materials for next-
generation batteries, allowing for cost-effective metal substitution while maintaining superior
performance.

Acknowledgement: This work was supported by the Slovak Research and Development Agency under Contract
no. VV-MVP-24-0264, project no. APVV-23-0030, VEGA project No. 1/0122/25 and KEGA project No. 011 TUKE-
4/2025. This research was funded in part by the international project M-ERA.NET 3/2022/235/H2MobilHydride.

References:

[1] A. Sarkar, L. Velasco, D. Wang, Q. Wang, G. Talasila, L. de Biasi, C. Kiibel, T. Brezesinski, S. S. Bhattacharya,
H. Hahn & B. Breitung, High entropy oxides for reversible energy storage, Nat. Commun. 9, 3400 (2018).
doi:10.1038/s41467-018-05774-5.

[2]1J. Ma, T. Liu, W. Ye, Q. He & K. Chen, High-entropy perovskite oxides for energy materials: A review, J. Energy
Storage 90, 111890 (2024). doi:10.1016/j.est.2024.111890.
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Carbonation of a three-component clinker-free binder 3C

Luk4§ Mauermann, Klara Betakova, Martina Sidlova

Department of Glass and Ceramics, Faculty of Chemical Technology, University of Chemistry
and Technology, Prague (UCT Prague), Technicka 5, 166 28, Czech Republic
Lukas.mauermann@yscht.cz

This work deals with the study of carbonation of a new three-component binder 3C based
on calcined clays, anhydrite II, and lime. For the measurements, 10 mixtures of 3C binders were
prepared. Half of them were produced by firing the three components in a static kiln, and the other
half in a rotary kiln. The firing was carried out in three ways: (1) separately, (2) by combining two
components together, and (3) all components together. Carbonation measurements were performed
on test specimens—cubes—with dimensions of 20 X 20 mm, which were made from a mixture
of the binder and water. The measurements were conducted in a climatic chamber with a controlled
CO: content of 3%. The carbonation depth was measured after 7, 14, and 28 days using
the phenolphthalein test. In addition, compressive strength, phase composition, and porosity were
measured. The phenolphthalein test results showed that carbonation caused a dramatic decrease
in pH in the binders after only 7 days. The effect of binder carbonation reduced the compressive
strength to less than half of the original binder strength. XRD measurements showed that
carbonation leads to the decomposition of the main phase, ettringite, into gypsum phases.
Porosimetry showed that carbonization led to increased porosity of the samples.

Acknowledgement: This work was also supported from the grant of Specific university research — grant No.
Al _FCHT 2026 009 and No. A2 FCHT 2025 054.
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Pushing limits of mixed glass former effect in lithium
borophosphate glasses

Tomas Hostinsky, Petr Mosner, Ladislav Koudelka

University of Pardubice, Faculty of Chemical Technology, Department of General and
Inorganic Chemistry, Studentska 573, Pardubice 532 10, Czech Republic
tomas.hostinsky@upce.cz

The mixed glass former effect (MGFE) offers a promising strategy for tailoring the structure and
functional properties of amorphous solids. In this study, we explore its limits through systematic
compositional tuning of lithium borophosphate glasses within
the 40L1,0—zWO3—[(60—2z)/4*(3P20s5— 1B203)] system. By progressively substituting borate and
phosphate units with tungsten oxide while maintaining a fixed P.Os:B20s ratio, we investigate
how such dual substitution influences structural evolution and ionic conductivity.

Comprehensive characterization using density and thermal analysis, Raman spectroscopy, and
advanced 1D and 2D MAS NMR techniques reveals a gradual transformation from a phosphate-
borate to a tungstate dominated glass network. This shift is accompanied by significant structural
depolymerization, including the formation of isolated phosphate and borate units, emergence
of W—O—W linkages, and the growth of mixed tungstate species such as Q°, Q!, and B-O-W
environments.

Impedance spectroscopy measurements show a remarkable three order of magnitude increase
in room temperature DC conductivity (from 107 to 107° Q !-cm™) across the compositional series.
This enhancement is directly linked to the evolving glass structure, which facilitates lithium ion
mobility through the disruption of rigid phosphate and borophosphate networks and the formation
of more accessible conduction pathways.

Our findings confirm that strategic control over glass former composition enables continuous and
predictable optimization of ionic transport. These results not only extend the conceptual framework
of the MGFE but also demonstrate a viable path for developing high performance solid electrolytes
based on borophosphate glasses.
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Bismuth-doped 1393-B3 bioactive glass/PEEK coating deposited
on titanium implant by electrophoretic deposition for biomedical
applications
Mina Abdolmaleki!, German Andres Clavijo-Mejia!, Aldo R. Boccaccini?, Martin
Michalek!
"FunGlass, Alexander Dubcek University of Trencin, Studentska 2, 911 50 Trencin, Slovakia
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In this project a novel coating was developed for Ti-based implants to enhance their bioactivity,
improve biological responses, and combat infection. Borate bioactive glasses (BG) have been
recently used in biomedical applications due to their rapid apatite ability formation
in the physiological body fluids. 1393-B3 BG, in particular, with nominal composition in wt. % of
56.6 B203, 18.5 CaO, 11.1 K20, 5.5 NaxO, 4.6 MgO, and 3.7 P>0Os is a highly bioactive borate BG
that has recently attracted attention [1]. Furthermore, incorporation of therapeutic ions is a common
way to enhance the biological properties of BGs [2]. In this study, Bi-2Os was aimed to be added to
the 1393-B3 BG to enhance the potential radiopacity and antibacterial properties.

Although BG-based coatings provide promising bioactivity, they usually exhibit a higher Young’s
modulus compared to bone, leading to stress shielding. Therefore, it is preferable to composite them
with other materials, like polymers, to overcome these limitations. Thus, polyether-ether-ketone
(PEEK) with appropriate mechanical properties was incorporated alongside the BG to improve
the adhesion and reduce stress shielding.

All BGs including 1393-B3 (Bi0) and Bi-doped BGs (Bil, Bi2, and Bi3 with 5, 10, and 20 wt.%
Bi2Os, respectively), were firstly synthesized and characterized through the melt-quenching
technique. Then, PEEK/BG coatings were obtained via electrophoretic deposition (EPD) and were
thermally treated at 350 °C subsequently in order to densification of BGs, crystallization of PEEK
polymers, and enhancement of adhesion.

The indirect antibacterial assessment revealed that BG-containing coatings significantly inhibited
the growth of both Gram-positive and Gram-negative bacteria stains. The viability of MG-63 cells
was also assessed in direct contact with the coatings after 2 days and 7 days of immersion. Although
the results showed around 60 % of cells could survive on the surface of Bi-doped BG-based
coatings, the fluorescent images showed the cells preferentially attached and spread on intact
regions of the BG coating.

Acknowledgement: This research work was supported by the Slovak Research and Development Agency under the
contract No. APVV-22-0036.
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This work deals with the preparation, characterization, and direct laser writing on the surface
of tellurite glasses with the composition 80TeO>—(20—x)ZnO—xY, where Y represents CoO, NiCl:
or CuO in the concentration range x = 0—4 mol%. The aim was to evaluate the influence of these
color modifiers on the structural, physical, and especially optical properties of the glasses and their
behavior when exposed to different laser beams at different wavelengths.

The prepared samples were polished to optical quality, as verified by digital holographic
microscopy (DHM). Bulk elemental composition was determined using X-ray fluorescence (XRF)
analysis. In addition, density and thermomechanical properties were measured. Surface
morphology and local chemical composition were examined using SEM—EDX.

The laser writing was performed using continuous lasers with wavelengths of 455, 785, 1064 nm,
and 10.6 um. Only the 10.6 pum laser was able to write onto undoped colorless glass. The addition
of'a dopant, leading to the formation of color centers in the glass significantly increased the material
sensitivity to laser irradiation at the other wavelengths. New absorption bands were created with
maxima at 600 nm for CoO-doped glasses, 430, 720, and 810 nm for NiCl>-doped glasses, and 380
and 810 nm for CuO-doped glasses. Exposure caused surface modification and the formation
of microlenses with the height up to 7 um and craters with the depth > 6 pm on the surface
of 80Te02-16Zn0-4CuO, induced by 1064 nm laser.

In conclusion, the study demonstrates that the incorporation of CoO, NiClz, and CuO into tellurite
glass significantly modifies its optical absorption behavior and enhances its interaction with laser
beams. The formation of distinct absorption bands enables effective laser writing at wavelengths
that do not interact with undoped glass. These modifications lead to controlled surface heating and
structuring, including microlenses and craters formation, which highlights the potential of doped
tellurite glasses for advanced photonic applications, such as integrated IR optics and
microfabrication.

Acknowledgement: This work was supported by the CAS project 25-156358S.
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Recycled MgO-C refractory materials and titanium (Ti) powder were applied to fabricate TiC-
reinforced MgO composite ceramics via spark plasma sintering (SPS), aiming at high-performance
inert anodes for operation in aggressive fluoride-rich electrolyte at high temperatures. Prior to
the SPS process, 25 g MgO-C recyclate (RefraTechnik, grain size < 125 um) containing
19.0+0.4 wt.% C and 19.3 g Ti powder (AEE, fresh, 99.7% purity, < 45 um, hexagonal) were
mixed in a planetary ball mill for 60 minutes. The molar ratio of Ti to C was set as 1:1 for TiC
formation. The powder mixture was sintered for 30 minutes at different temperatures in SPS.

The structure and microstructure analyses using XRD and SEM/EBSD confirmed the formation
of the TiC/MgO composites, and revealed the presence of some additional phases, which are
the products of the reaction between the impurities in the recyclate (mainly Mg(OH),, CaMgSiOs,
SiO» phases) and titanium. The solid-state reaction between Ti and C atoms was initiated already
at 900 °C. At 1500 °C, supplied Ti reacted almost fully with carbon. The TiC formation was
affected by the local microstructure. TiC grew rapidly in the regions, where Ti and C were in a direct
contact. The presence of obstacles like MgO or pores hindered the TiC formation. A detailed
analysis of the X-ray diffraction lines confirmed the presence of composition gradients in TiCi.,
which extent varied with the sintering temperature.
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Glass corrosion, influenced by factors such as pH, temperature, and solution composition,
represents a complex set of processes that significantly affect the chemical stability and functional
properties of both utility and special glasses. In all these applications, it is essential to understand
the interaction between the glass material and the solution from the very first moments of exposure.
A detailed understanding of these primary processes enables precise modifications of the chemical
composition of glass to meet specific application requirements. It is necessary to focus not only
on the analysis of the glass material itself (SEM/EDS, XRF), but also on the chemical composition
of the eluates from the very beginning of the glass—solution interaction, which can be effectively
analysed using ICP—OES.

This work aims to study the initial dissolution of sodium glass over a wide pH range. Demineralized
water was used as the leaching medium, and the pH was maintained using TRIS-HCI buffer.
The sodium glass was tested in the form of grit under static—dynamic conditions with agitation,
with the solution being replaced every 24 hours. The concentrations of elements in eluates
were analysed using ICP—OES, and pH measurements were performed at laboratory temperature.
The solution analyses were complemented by material analyses using SEM/EDS and XRF.

This study confirmed that glass interacts with an aqueous solution within the first minutes
of contact, indicating a fast initiation of the glass—solution interaction. The dissolution behaviour
of sodium glass strongly depends on pH, with clear differences in the release of individual elements
across the studied pH range. These results highlight the importance of analysing eluates from
the earliest stages of interaction and provide a useful experimental basis for developing more
general mathematical models of glass corrosion under different chemical conditions.
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Hydroxyapatite (Cas(PO4);OH) (HA) is a basic inorganic component of bones and teeth and is one
of the most studied materials for bone tissue replacement. Its chemical similarity to the mineral
phase of bone and its excellent osteoconductivity make it a suitable material for bone substitutes.
[1] Talc (Si4Mg30O10(OH)) is a layered silicate used as a filler in ceramics, polymers and composites
to improve strength and elasticity. Several works show that the addition of talc can improve
the mechanical properties of HA without negatively affecting biocompatibility. [2] This study
investigated hydroxyapatite-based composites containing varying concentrations of talc
as a potential sintering additive for hydroxyapatite in bone tissue applications. Samples were
prepared by pressing homogenized HA powders with 1, 5, and 10 wt.% talc admixtures. Following
sintering at 1300 °C, cytotoxicity and mechanical testing were performed. Biocompatibility
was evaluated using MTS assay with adipose tissue-derived stromal cells (ATSCs), demonstrating
no cytotoxic effects and no adverse impact on cell proliferation, while an LDH test confirmed
no negative effect on membrane integrity after 48 hours. Mechanical characterization was
conducted using the Vickers hardness test on samples stored for 0, 3, and 6 weeks with ATSCs
in cultivation media. The results indicated that composites containing 1 wt.% talc exhibited
hardness comparable to pure hydroxyapatite, while a decrease was observed at 5 wt.%, followed
by an increase at 10 wt.%. These findings suggest that hardness was influenced more strongly
by talc concentration than by exposure to living cells and that hydroxyapatite—talc composites retain
biocompatibility, highlighting their potential for use in biomedical scaffold applications.
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of the Slovak Research and Development Agency under Contract No. APVV-21-0173 and the support by the project
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Iron phosphates are structurally diverse materials that typically exist as a trigonal a-quartz structure
at atmospheric pressure, undergoing phase transitions to hexagonal - and y-phases at elevated
temperatures [1]. In biological sciences, they serve as effective biomimetic models and electrode
substrates for enzyme immobilization, enabling the development of stable biosensing platforms
for applications like hydrogen peroxide detection [2], [3]. Furthermore, fluoridized forms of these
materials have demonstrated excellent biocompatibility and the ability to selectively adsorb specific
proteins, such as cytochrome c, from human blood without altering their natural structure [4].

Heating microscopy of iron (III) phosphate (FeP) powder was first used to determine the sintering
conditions. Based on the obtained sintering profile, samples sintered at temperatures 800 °C and
850 °C for one hour were used for further characterization. X-ray phase analysis, microstructure
monitoring, determination of bulk density, and solubility testing in distilled water and DMEM were
then performed. Human gingival fibroblasts (GF1) were applied to investigate cytotoxicity
behaviour of prepared samples for 96-hour period. An MTS test was performed to evaluate
the viability and potential cytotoxicity of the tested materials. MTS testing demonstrated that FeP
samples sintered at 850 °C showed no cytotoxic effects on cell proliferation, with a value of 90 %.
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The Judd-Ofelt (JO) theory, introduced by B.R. Judd and G.S. Ofelt in 1962, has been pivotal
in rare-earth optical spectroscopy for over six decades, describing intra 4f < 4f transitions
with three intensity JO parameters. Subsequently, numerous fundamental and experimental studies
have explored its physical origins and proposed various extensions/corrections to enhance
the original model, solidifying its status as a cornerstone in rare-earth ions absorption/emission
spectroscopy. Here we present a comprehensive review of the current state of JO analysis and
its systematic step-by-step experimental procedure for researchers with no previous experience
with JO analysis calculations. For this purpose, the LOMS (Luminescence, optical and magneto-
optical software) tool [1] was developed which allows interactive online calculation of JO
parameters and radiative material characteristics of transition probabilities, branching ratios and
theoretical radiative lifetimes. This free to use and online available software with integrated
database of JO parameters then allows to process information from both unpolarized or polarized
optical absorption spectra. Based on the newly introduced Combinatorial Judd-Ofelt analysis
(Fig.1), it 1s also possible to identify critical absorption band combinations necessary for accurate
JO analysis ensuring consistent and reliable outcomes. Combinatorial JO analysis was therefore
performed for all rare-earth ions in various types of host materials. The LOMS software is
accessible via https://www.loms.cz web browser interface.
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Fig.1. Combinatorial analysis of Judd-Ofelt parameters using various number of involved transition bands
for sample of tellurite glasses doped with Er** ions [2]
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This study investigates sustainable binders based on lignin and collagen hydrolysate as substitutes
for conventional binders in MgO-C refractories, with a particular focus on volume stability after
thermal treatments. Collagen hydrolysate undergoes thermally induced decomposition of peptide
chains while simultaneously forming a crosslinked network, accompanied by the release of H20,
CO», and NH3. During coking this network forms a partially ordered carbon network that provides
high oxidation resistance, bulk density, and strength both at room and elevated temperatures,
comparable to resin-bonded references. However, the combination of gas formation and
crosslinking leads, in small laboratory samples, to a volume increase without structural damage.
In large-format bricks the longer diffusion paths cause an increase of internal gas pressure, resulting
in macroscopic cracking. By varying graphite morphology, MgO-C recyclate content, and lignin
addition reveals that porous channels facilitate gas release and thereby significantly improve
volume stability.
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Portland cement is the most widely used binder in the world, and calcium silicate hydrate (C-S-H)
gels are the main binding phase within hydrated cement. A comprehensive understanding of C-S-
H gel formation mechanisms is essential for predicting the material's mechanical properties.
In this study, C-S-H gels were synthesized via the sol-gel method, employing calcium nitrate
as the calcium source and various silicon precursors, including tetraethyl orthosilicate (TEOS),
sodium metasilicate pentahydrate, aqueous potassium silicate (commonly known as "potassium
water glass"), and colloidal silica. The syntheses were performed under various conditions,
including varying initial pH in an unbuffered system and different aging temperatures. An inert
atmosphere was maintained throughout the procedures to inhibit the formation of undesired
carbonate species. Fourier-transform infrared (FT-IR) spectroscopy served as the principal
characterization technique to differentiate between bridging and non-bridging Si—O bonds. The aim
of this work is to elucidate the correlation between synthesis parameters and the molecular structure
of the resulting synthetic C-S-H gels, thereby advancing understanding of hydration processes and
primary C-S-H formation within cementitious systems.
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Reliable measurement of thermal diffusivity of MgO-C refractories is impeded by diverse sample
preparation and processing procedures. In this study, the impacts of coking sequence, machining
conditions, microstructural inhomogeneity, and graphite coating on the results obtained using
the laser flash apparatus at room temperature are systematically evaluated. Specifically, machining
samples after coking prevents surface oxidation compared with machining before coking.
Mechanical damage is reduced by water-assisted machining, resulting in increased thermal
diffusivity. However, when applied before coking, water-assisted machining leads to brucite
formation, and thermal diffusivity is consequently decreased. Furthermore, uniaxial pressing
induces microstructural inhomogeneity, with finer grains on the surface, thereby lowering thermal
diffusivity. Uncoated samples overestimate thermal diffusivity compared with graphite-coated ones
due to MgO translucency. To clarify these mechanisms, complementary analyses including phase,
microstructural, and compositional characterization were performed to support these findings.
The results demonstrate that the optimal preparation of MgO-C samples for measurements using
the laser flash apparatus involves coking first, followed by water-assisted machining,
and subsequent graphite coating. Such a preparation procedure enhances measurement reliability,
providing practical guidance for standardized thermophysical property evaluation of MgO-C
refractories.
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The cold sintering process offers a low-temperature alternative to energetically demanding
conventional sintering. This is enabled due to the presence of transient liquid phase which facilitates
diffusion via mechanism of pressure solution (dissolution-diffusion-precipitation). Due to
the reduced processing temperature, this method is suitable for the preparation of materials
exhibiting phase transitions. In the present contribution, densification of a-SiO» (quartz) samples is
investigated under various processing conditions: temperature of 200—400 °C, pressure of 300—
500 MPa, dwell time of 0—360 min and concentration of liquid phase (2 M NaOH) of 0-30 vol.%.
The samples are characterized in terms of bulk density, thermal conductivity and shear modulus.
The lowest porosity of 5.5 % is attained for sample prepared at 300 °C, 500 MPa, 60 min and
20 vol.% of liquid phase. It is observed that all samples are characterized by relatively low values
of thermal conductivity and shear modulus, thus indicating the presence of amorphous SiO».
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Scintillators are materials capable of converting ionizing radiation into electromagnetic radiation
in the near-UV, visible, or near-infrared spectral range. They are widely used in fields such as
high-energy physics, medical imaging, and oil well logging. Silicate-based scintillators were
extensively studied in the 1990s and several systems, including (Lu,Y)2Si0s5:Ce (LYSO:Ce) and
(La,Gd)2Si1207:Ce (LaGPS:Ce), are now well-established and commercially employed.
Nevertheless, the growing demands of modern detection technologies continue to motivate
the search for new or rediscovered materials with improved performance.

In this work, we investigate Mg co-doping in Ce-doped yttrium orthosilicate (Y2SiOs:Ce, YSO).
Previous studies have shown that the presence of bivalent cations, such as Ca** or Mg?*, can enhance
the scintillation performance of Ce-activated materials (e.g., LYSO or GGAG) by partially
stabilizing the Ce* charge state. In the case of YSO, however, only Ca*" co-doping has been
reported so far, without interpretation of Ce*" formation or evaluation of scintillation efficiency.
This gap presents an opportunity to revisit YSO as a potentially competitive scintillator material.

Two series of YSO:Ce and YSO:Ce,Mg single crystals were grown using the micro-pulling-down
(u-PD) technique. Despite considerable challenges during the growth optimization, samples
of good optical quality were obtained. The optical, luminescent and scintillation properties
of YSO:Ce and YSO:Ce,Mg were measured and directly compared in order to reveal the influence
of Mg co-doping on the performance of YSO:Ce.
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Filtration is one of the basic methods of water treatment. In this process, water flows through
columns filled with special materials — sorbents, which have the ability to capture ions we want to
remove from water. The most common issue in water treatment is the content of dissolved metals,
which enter the water from both the subsoil and industrial wastewater. There are many sorbents
for water treatment such as sand, zeolite, clay, activated carbon or other materials. The material
for sorption can be used in initial or modified form, which depends on the technical possibilities,
the quality of the raw water and the resulting level of water purity that the customer wants to
achieve.

One of the most common methods of modification is to cover the surface with manganese oxides
(MnOx), which increase the specific surface area and the number of active sites for ion capture,
but also improve capture through their oxidizing effect.

This study was focused on assessing the effect of modification on the adsorption capacity of zeolite
sorbents. For this purpose, natural and MnOx-modified clinoptilolites were used, modified and its
adsorption efficiency to selected metals was measured. The results were compared with commercial
adsorbents.

The adsorption experiments were performed on a model solution simulating a severely
contaminated system with a concentration of 0.5 mmolL"! of Zn?*, Cd*, Pb*' and AI’".
The suspension of a defined amount of sorbent (5-20 gL') and 25 mL of model solution was
shaken for 24 hours at laboratory temperature (20 °C). Subsequently, vacuum filtration was
performed, and the residual cation concentrations were analyzed. The experimental data were fitted
with the Langmuir adsorption isotherm to determine the adsorption parameters. The contents
of selected ions were determined by the method of Atomic Absorption Spectrometry and UV-Vis
Spectrophotometry.
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Deep-sea nodules, primarily composed of ferromanganese oxides, hold significant potential due to
their high content of cobalt, copper, nickel, and minor elements such as rare earth elements (REEs).
[1, 2] Given the changing geopolitical landscape and diminishing terrestrial deposits, deep-sea
nodules have become a primary focus in the renewed race to secure critical resources in international
waters. Despite being a landlocked country Czechia participates in the research of deep-sea resources
trough Interoceanmetal Joint Organization (IOM) based in Szczecin, Poland since before the end
of Cold war.

Although numerous processing technologies have been proposed over the decades,
they predominantly concentrate on extracting currently most valuable metals [3] and often overlook
the potential by-products, such as high-quality manganese or aluminosilicates.

This presentation discusses the potential of hydrometallurgical processing of nodules and
the resulting aluminosilicates by-product. Aluminosilicates in nodules, commonly found as fine-
grained detrital minerals such as quartz, feldspar, and phillipsite [4-6], play a significant role
in the overall geochemistry of deep-sea nodules. The aluminosilicate content affects various
geochemical processes, including the adsorption of trace metals and the structural integrity
of the nodules [7-10].

This contribution will briefly cover the potential uses of aluminosilicates, which are by-products
of deep-sea nodule mining. Aluminosilicates can be utilized in various industrial processes, such as
producing ceramics, glass, and construction materials. The extraction and processing of these
materials may increase the efficiency and lower environmental impacts of deep-sea mining operations
by reducing waste and optimizing resource use.

Acknowledgement: This work was supported by the Interoceanmetal Joint Organization.
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Among high-temperature superconductors, the REBCO (RE-Ba-Cu-O, RE=Y, Gd, Nd) systems
are perhaps the most technologically developed, finding application both in research and
commercially as thin films or bulk crystals. One avenue to improve the resilience and performance
of these materials in magnetic fields is the introduction of non-superconducting pinning phases into
their structure. BaHfO; has been shown to be effective in this role in thin films, however its usage
as an additive in bulk melt-growth processes requires the material to fulfil strict criteria.
The additive must have a small grain size to facilitate its integration in the crystal during the growth
process, as well as contain no components the decomposition of which could result in the formation
of undesirable defects in the crystal. Synthesizing fine-grain BaHfO3 powder which fulfils these
requirements is therefore difficult, especially as barium has a high affinity to forming carbonate
that decomposes well below the temperatures necessary for melt-growth.

In this work, BaHfO3 powder with minimal contamination was prepared using reverse
coprecipitation. Several approaches to the synthesis were compared with the focus of preventing
the formation of BaCO; and minimizing grain size. The phase composition was determined using
XRD and Raman spectroscopy, and the grains were characterized using transmission electron
microscopy.
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