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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 «Program 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 2024.

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 Twenty-First Young Researchers’ Conference - Materials
Sciences and Engineering, held in Belgrade, Serbia.



Twenty-First Young Researchers Conference — Materials Science and Engineering
November 29 — December 1, 2023, Belgrade, Serbia

3-1
Nanofabrication and characterisation of magnetic Fe3O4 nanostructures for potential
environmental and biomedical applications

Dusan Milojkov!, Ana Mrakovi¢?, Gvozden Jovanovi¢!, Nikola Vukovié!,
Mladen Bugar¢i¢!, Anja Antanaskovi¢!, Vukosava Zivkovi¢-Radovanovié?

! nstitute for Technology of Nuclear and other Mineral Raw Materials, Belgrade, Serbia
*Vinca Institute for Nuclear Science, University of Belgrade, Belgrade, Serbia
SFaculty of Chemistry, University of Belgrade, Belgrade, Serbia

Magnetic iron oxide nanomaterials, which enable a multitude of uses, are given special focus
in the fields of biomedicine and environmental protection. The detection, sorption, and/or
degradation of inorganic (lead, chromium, arsenic, and cadmium), organic (dyes,
pharmaceuticals, pesticides, phenols, and benzene), and biological (viruses and bacteria)
pollutants can all be effectively accomplished with the use of magnetic nanoparticles.
Magnetic iron oxide nanomaterials are in particular focus for use as hyperthermia media in
cancer treatment and as magnetic resonance imaging (MRI) contrast agents. The possibility
of magnetic separation of such materials, due to their essential properties under the influence
of an external magnetic field, reduces production costs and also prevents the production and
accumulation of toxic waste. Among the many metal oxide nanomaterials, magnetite (Fe3O4)
and maghemite (y-Fe>Os) are currently the only two magnetic materials approved by the US
Food and Drug Administration (FDA) for human use as iron deficiency therapeutics and as
contrast agents for MRI. Here, we synthesized nanoparticles of magnetite (Fe3O4) by the
method of reduction-precipitation and characterized. Additionally, potential binding of
brilliant green dye on Fe3O4 and construction of innovative magnetic composite was
investigated. The physicochemical features were explored using X-ray diffraction (XRD),
Fourier-transform infrared spectroscopy (FTIR), and field emission scanning electron
microscopy (FESEM). XRD analysis confirms formation of the crystal phase of magnetite.
The presence of magnetite nanoparticles is shown by typical groups for the peaks of iron
compounds at a lower wavelength (< 700 cm™') that are characteristic of the Fe-O bond.
Morphological analyzes with FESEM showed that magnetite is a composite of nanospheres
and nanorods that provide a large surface area. Dye binding study was performed using UV-
visible and FTIR spectrometer.
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