The Serbian Society for Ceramic Materials
Institute for Multidisciplinary Research (IMSI), University of Belgrade
Institute of Physics, University of Belgrade

Center of Excellence for the Synthesis, Processing and Characterization of
Materials for use in Extreme Conditions "CEXTREME LAB” - Institute of
Nuclear Sciences “Vinca”, University of Belgrade

Faculty of Mechanical Engineering, University of Belgrade

Center of Excellence for Green Technologies, Institute for Multidisciplinary
Research, University of Belgrade

Faculty of Technology and Metallurgy, University of Belgrade

<WPEY UeR Vo ks mwnwmm&u

PROGRAMME and n
“the BOOK of ABS RAC ,S

THECSL ,mmna

6" Conference of
6 C S C S 2 O 2 2 the Serbian Society for Ceramic Materials

June 28- 29 2022 Belgrade Serbia

s a W e

Edited by:
Branko Matovi¢
Aleksandra Dapcevic¢
Vladimir V. Srdi¢



Programme and Book of Abstracts of The Sixth Conference of The Serbian Society for
Ceramic Materilas publishes abstracts from the field of ceramics, which are
presented at international Conference.

Editors-in-Chief

Dr Branko Matovié¢

Prof. Aleksandra Dapcevi¢
Prof. Vladimir V. Srdi¢

Publisher
Institut za multidisciplinarna istrazivanja
Kneza Viseslava 1, 11000 Belgrade, Serbia

For Publisher
Dr Dragica Stankovié¢

Printing layout
Vladimir V. Srdi¢

Press
Faculty of Technology and Metalurgy, Research and Development Centre of Printing
Technology, Karnegieva 4, Belgrade, Serbia

The year off issue:
2022.

ISBN 987-86-80109-23-7

CIP - Karanornzanuja y myOauKanuju
Hapopna 6ubnuoreka Cpbuje, beorpan

666.3/.7(048)
66.017/.018(048)

DRUSTVO za keramicke materijale Srbije. Konferencija (6 ; 2022 ; Beograd)
Programme ; and the Book of Abstracts / 6th Conference of The Serbian Society for
Ceramic Materials, 6CSCS-2022, June 28-29, 2022, Belgrade, Serbia ; [organizers] The
Serbian Society for Ceramic Materials ... [et al.] ; edited by Branko Matovié¢, Aleksandra
Dapcevi¢, Vladimir V. Srdi¢. - Belgrade : Institut za multidisciplinarna istrazivanja, 2022
(Belgrade : Faculty of technology and metalurgy, Research and development centre of

printing technology). - 91 str. : ilustr. ; 25 cm

Tiraz 120. - Str. 7: Welcome message / Branko Matovic. - Registar.
ISBN 978-86-80109-23-7

a) Kepamnka -- Ancrpaktu 6) Hayka o marepujanuma -- AnicTpakTH
B) Hanomarepujanu -- Anictpaktu

COBISS.SR-ID 69088009




The Serbian Society for Ceramic Materials
Institute for Multidisciplinary Research, University of Belgrade

Institute of Physics, University of Belgrade

Center of Excellence for the Synthesis, Processing and Characterization of
Materials for use in Extreme Conditions “CEXTREME LAB” -
Institute of Nuclear Sciences “Vin¢a”, University of Belgrade

Faculty of Mechanical Engineering, University of Belgrade

Center of Excellence for Green Technologies, Institute for Multidisciplinary
Research,
University of Belgrade

Faculty of Technology and Metallurgy, University of Belgrade

PROGRAMME AND THE BOOK
OF ABSTRACTS

6™ Conference of The Serbian Society for
Ceramic Materials

June 28-29, 2022
Belgrade, Serbia
6CSCS-2022

Edited by:
Branko Matovié
Aleksandra Dapcevic
Vladimir V. Srdié



SPECIAL THANKS TO

Penybnuka Cpbwja

MUHMCTapCcTBO NpoOCBeTe,
HayKe 1 TeXHO/NOLWKOr pa3eoja

Turisticka
: organizacija

Beograda



6" Conference of The Serbian Society for Ceramic Materials

Committees

Organizer

The Serbian Society for Ceramic Materials

Institute for Multidisciplinary Research (IMSI), University of Belgrade
Institute of Physics, University of Belgrade

Center of Excellence for the Synthesis, Processing and Characterization of
Materials for use in Extreme Conditions “CEXTREME LAB” — Institute of
Nuclear Sciences “Vinca”, University of Belgrade

Faculty of Mechanical Engineering, University of Belgrade

Center of Excellence for Green Technologies, Institute for Multidisciplinary
Research, University of Belgrade

Faculty of Technology and Metallurgy, University of Belgrade

Scientiific Committee

1.

2.

Dr. Snezana Boskovi¢, Institute of Nuclear Sciences “Vin¢a”, University of
Belgrade, Serbia

Prof. Biljana Stojanovi¢, Institute for Multidisciplinary Research,
University of Belgrade, Serbia

Dr. Branko Matovi¢, Institute of Nuclear Sciences “Vinca”, University of
Belgrade, Serbia

Prof. Vladimir V. Srdi¢, Faculty of Technology, University of Novi Sad,
Serbia

Dr. Zorica Brankovi¢, Institute for Multidisciplinary Research, University
of Belgrade, Serbia

Dr. Goran Brankovi¢, Institute for Multidisciplinary Research, University of
Belgrade, Serbia

Dr. Zorana Dohéevi¢-Mitrovié, Institute of Physics, University of Belgrade,
Serbia

Prof. Tatjana VVolkov-Husovi¢, Faculty of Technology and Metallurgy,
University of Belgrade, Serbia

Dr. Zvezdana Bascarevi¢, Institute for Multidisciplinary Research,
University of Belgrade, Serbia

10. Dr. Dejan Zagorac, INN Vinca, University of Belgrade, Serbia



6" Conference of The Serbian Society for Ceramic Materials

International Advisory Board

GERMANY:
Emanuel lonescu, Fraunhofer nstitution for Materials Recycling and
Resource Strategies IWKS, Alzenau

UNITED STATES OF AMERICA:
Yuri Rostovtsev, Department of Physics and the Center for Nonlinear
Sciences, University of North Texas, Denton

CYPRUS:
Claus Rebholz, Department of Mechanical & Manufacturing Engineering,
University of Cyprus, Nicosia

SLOVENIA:
Matejka Podlogar, Jozef Stefan Institute, Ljubljana
Slavko Bernik, Jozef Stefan Institute, Ljubljana

CROATIA:
Tomislav Ivek, Institut of Physics, Zagreb

INDIA:

Hari Kumar, Laboratory for High Performance Ceramics, Department of
Metallurgical and Materials Engineering & Ceramic Technologies Group-
Centre of Excellence in Materials & Manufacturing for Futuristic Mobility,
Indian Institute of Technology-Madras

Ravi Kumar, Laboratory for High Performance Ceramics, Department of
Metallurgical and Materials Engineering & Ceramic Technologies Group-
Centre of Excellence in Materials & Manufacturing for Futuristic Mobility,
Indian Institute of Technology-Madras

ROMANIA:
Eniko Volceanov, Metallurgical Research Institute-ICEM SA, Bucharest
Adrian Volceanov, University “Politehnica’of Bucharest

SLOVAKIA:
Peter Tatarko, Institute of Inorganic Chemistry, Slovak Academy of Sciences,
Dubravska cesta 9, 845 36, Bratislava

Organizing Committee

1.

ar®

Dr. Aleksandra Dapcevié, Faculty of Technology and Metallurgy, Belgrade,
Serbia

Dr. Jelena Maletaski¢, Institute of Nuclear Sciences “Vinca”, Belgrade,
Serbia

Dr. Marija Milanovi¢, Faculty of Technology, Novi Sad, Serbia

Dr. Maria Cebela, Institute of Nuclear Sciences “Vin¢a”, Belgrade, Serbia
Dr. Jelena Er¢i¢, Institute of Nuclear Sciences “Vinéa”, Belgrade, Serbia

4



6" Conference of The Serbian Society for Ceramic Materials

6. Dr. Milica Pocuca Nesi¢, Institute for Multidisciplinary Research, Belgrade,
Serbia

7. Dr. Nikola Ili¢, Institute for Multidisciplinary Research, Belgrade, Serbia

8. Jelena Vukasinovi¢, Institute for Multidisciplinary Research, Belgrade,
Serbia

9. Dr. Bojan Stojadinovi¢, Institute of Physics, Belgrade, Serbia

10. Dr. Bojana Simovi¢, Institute for Multidisciplinary Research, Belgrade,
Serbia

11. Natalija Milojkovi¢, Faculty of Technology and Metallurgy, Belgrade,
Serbia



6" Conference of The Serbian Society for Ceramic Materials

WELCOME MESSAGE

On behalf of the organizers and organizing committee of the 6™ Conference of the
Serbian Society for Ceramic Materials (6CSCS-2022), | would like to extend my
warmest welcome to all of you for attending the 6CSCS-2022. The conference is hosted
and organized by the Serbian Society for Ceramic Materials, and co-organized by
Institute for Multidisciplinary Research - University of Belgrade, Institute of Physics -
University of Belgrade, Center of excellence for the synthesis, processing and
characterization of materials for use in extreme conditions “CEXTREME LAB”,
Institute of Nuclear Sciences “Vin¢a” - University of Belgrade, Faculty of Mechanical
Engineering - University of Belgrade, Center of excellence for green technologies,
Institute for Multidisciplinary Research - University of Belgrade, and Faculty of
Technology and Metallurgy - University of Belgrade.

The goal of the Conference is to provide a platform for academic exchange among
participants from universities, institutes, companies around the region in the field of
ceramics research as well as to explore new direction for future development.
6CSCS-2022 aims to bring together leading academic scientists, researchers and
research scholars to exchange and share their experiences and research results about all
aspects of ceramic materials. It also provides the premier inter-multi-trans-disciplinary
forum for researchers, practitioners and educators to present and discuss the most recent
innovations, trends, and concerns, practical challenges encountered and the solutions
adopted in the field of ceramic materials. We have received 75 abstracts with researchers
from 17 countries.

The Conference will feature two plenary lectures, 16 invited talks and 57 oral and
poster presentations as well as exhibitions of some new ceramic materials and devices.
6CSCS-2022 includes Ceramic powders, characterization and processing, High
temperature phenomena, sintering, microstructure design and mechanical properties,
Electro and magnetic ceramics, Ceramic composites, membranes and multimaterials,
Traditional ceramics and Computing in materials science. Exhibitions from company
sponsors will be held at the Conference as well.

We are grateful for the support from the Ministry of Education, Science and
Technological Development of the Republic of Serbia. We would also like to express
our sincere thanks to the symposia organizers, session chairs, presenters, exhibitors and
all the Conference attendees for their efforts and enthusiastic support in this exciting
time in Belgrade. I look forward to meeting you and interacting with you at Conference.

6SCSC-2022 President

Branko Matovié¢
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BLAST FURNACE REFRACTORIES: PAST, PRESENT AND
FUTURE

Tatjana Volkov Husovi¢®, Sanja Martinovié?, Milica Vlahovi¢?

'University of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva 4,
11070 Belgrade, Serbia; tatjana@tmf.bg.ac.rs
2University of Belgrade, Institute of Chemistry, Technology and Metallurgy,
12 Njegoseva St., 11000 Belgrade, Serbia

Most of the refractories used today are related to iron and steel industry. Grate
part of the refractory lining related to blast furnace are combination of different
refractory materials selected for different parts of furnace, as well as different
process conditions and temperature range. Selection of appropriate refractory
combination depends on knowledge and demands for iron making system in
combination with the physical, mechanical and chemical properties of the proposed
refractories. An improper understanding of the above factors often leads to a
refractory failure which, subsequently, becomes a complex problem to solve.
Refractory linings whether it is of a blast furnace or any other furnace, usually fail
due to any number or combination of such factors. For the convenience of
understanding, here we will discuss the types of refractory lining required in a blast
furnace area as well as the trend in the refractory lining pattern that has been used
during the last decades.
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