INSTITUTE OF TECHNICAL SCIENCES OF SASA
MATERIALS RESEARCH SOCIETY OF SERBIA

Programume and the Book of Abstracty

TWENTIETH YOUNG RESEARCHERS’ CONFERENCE
MATERIALS SCIENCE AND ENGINEERING

lgrade, November 30 — December 2, 2022




TWENTIETH YOUNG RESEARCHERS’ CONFERENCE
MATERIALS SCIENCE AND ENGINEERING

November 30 — December 2, 2022, Belgrade, Serbia

Programme and the Book of Abstracts

Materials Research Society of Serbia
&
Institute of Technical Sciences of SASA

2022



Book title:
Twentieth Young Researchers’ Conference - Materials Science and Engineering:
Programme and the Book of Abstracts

Publisher:

Institute of Technical Sciences of SASA

Knez Mihailova 35/1V, 11000 Belgrade, Serbia

Tel: +381-11-2636994, 2185263, http://www.itn.sanu.ac.rs

Conference organizers:
Materials Research Society of Serbia, Belgrade, Serbia
Institute of Technical Sciences of SASA, Belgrade, Serbia

Editor:
Dr. Smilja Markovi¢

Technical Editor:

Cover page: Ivana Stojkovi¢ Simatovi¢ and Smilja Markovi¢
Cover: Nebojsa Labus

Printing:

Gama Digital Centar doo

Adresa: Otona Zupanciéa 19 - Graficko medijska $kola, 11070 Belgrade, Serbia
Tel: +381-62 880 06 71

http://www.gdc.rs

Publication year: 2022

Print-run:
120 copies

CIP - Katanorusanuja y my6muxanuju - Hapogna 6ubnuorexa Cpouje, beorpan

66.017/.018(048)

YOUNG Researchers' Conference Materials Science and Engineering (20 ; 2022 ; Beograd)

Programme ; and the Book of Abstracts / Twentieth Young Researchers' Conference Materials Science and
Engineering, November 30 % December 2, 2022, Belgrade, Serbia ; [organized by] Materials Research Society of
Serbia [and] Institute of Technical Sciences of SASA ; [editor Smilja Markovi¢]. - Belgrade : Institute of Technical
Sciences of SASA, 2022 (Beograd : Gama digital centar). - XXI, 98 str. ; 23 cm
TiraZ 120. - Registar.

ISBN 978-86-80321-37-0

1. Drudtvo za istrazivanje materijala Srbije (Beograd) 2. Institut
tehnickih nauka SANU (Beograd)

a) Hayka o maTepujaniMa - Anctpaxtyl b) TexHHYKH MaTepHjaid - ATICTPaKTH

COBISS.SR-ID 80584457



Twentieth Young Researchers Conference — Materials Science and Engineering
November 30 — December 2, 2022, Belgrade, Serbia

Aim of the Conference

Main aim of the conference is to enable young researchers (post-graduate, master or doctoral
student, or a PhD holder younger than 35) working in the field of materials science and

engineering, to meet their colleagues and exchange experiences about their research.

Topics
Biomaterials

Environmental science

Materials for high-technology applications
Materials for new generation solar cells

Nanostructured materials

New synthesis and processing methods
Theoretical modelling of materials
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Results of the Conference

Beside printed «Programme and the Book of Abstracts», which is disseminated to all
conference participants, selected and awarded peer-reviewed papers will be published in
journal “Tehnika — Novi Materijali”. The best presented papers, suggested by Session
Chairpersons and selected by Awards Committee, will be proclaimed at the Closing
Ceremony. Part of the award is free-of-charge conference fee at YUCOMAT 2023.

Sponsors

Acknowledgement

The editor and the publisher of the Book of abstracts are grateful to the Ministry of Science,
Technological Development and Innovation of the Republic of Serbia for its financial
support of this book and The Twentieth Young Researchers’ Conference - Materials
Sciences and Engineering, held in Belgrade, Serbia.



Twentieth Young Researchers Conference — Materials Science and Engineering
November 30 — December 2, 2022, Belgrade, Serbia

8-3
Innovative nondestructive optical method for plant overall health evaluation

Katarina M. Mileti¢', Milos S. Mogi¢', Marijana Milutinovi¢?, Nikola Susi¢®, Vidoje B.
Kasalica®
Faculty of Physics', Faculty of Forestry?, Institute for Multidisciplinary Research®, Faculty
of Mechanical Engineering®, University of Belgrade, Belgrade, Serbia

In vivo measurements of the optical properties of plant leaves, by spectrophotometric
methods, could potentially provide very useful information considering plant's health. This
research is focused on developing nondestructive optical processing method to obtain useful
information for overall plant health evaluation. The analyses of the leaf spectroscopy (in the
broad wavelength range) is well present in majority of the literature. The absorption spectra
of chloroplast pigments provide clues to the relative effectiveness of different wavelengths
for driving photosynthesis, since light can perform work in chloroplasts only if it is absorbed.
This experimental procedure describes a novel experimental setup that enables continuous
measurements of the optical reflection and transmission coefficients of broad-leaved plants.
For each of 20 channels, the source of light is a red Signal LED with the spectral emission
maximum at 665 nm. Special attention is given to the development of data collection
software, as well as procedures for calibration of the measuring processing system and
handmade methyl methacrylate leaf holders. Monitoring the evolution of the plant activity in
real-time has resulted in the graph of the spectral Circadian rhythm as a function of time.
Signatures from spectroscopic optical imaging could be successfully used to track nutritional
disorders before visual symptoms are observed. The setup was tested on: Ocimum basilicum
L. (the plants were grown in the hydroponics); Phaseolus vulgaris L., Zea mays L. (seeds
were germinated in commercial humus), Guzmania lingulata (L.) Mez, Vriesea carinata
Wawra, variegated geranium (L.) L'Hér. etc. The condition of the plants under test was
assessed by the more common (destructive) methods such as: measurements of the
determination of the photosynthetic pigment content, dry weight determination and the
efficiency of PSII. Several biological parameters were observed, calculated and compared to
the graphs of optical transmission dependence in real time. Currently, we are focused to
update knowledge about fast and subtle changes in chloroplast movements during dark-light-
dark transition and to relate different location of chloroplast to their photosynthetic capacity.

52



