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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 2022.
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7-1
Graphene quantum dots with amino groups as a potential photoluminescent probe for
Fe(lll) ions

Sladana Doronti¢", Olivera Markovi¢?, Duska Kleut' and Svetlana Jovanovic!
inca” -Institute of Nuclear sciences - National Institute of the Republic of Serbia,
University of Belgrade P.O. Box 522, 11001 Belgrade, Serbia,
2University of Belgrade-Institute of Chemistry, Technology and Metallurgy, Department of
Chemistry, NjegoSeva 12, 11000 Belgrade, Republic of Serbia

In the era of pollution and hazardous materials, new methods for the detection of pollutants
in the environment are urgently needed. Due to their specific features such as
photoluminescence (PL) in the visible part of the spectrum, dispersibility in water, and
organic solvents, nontoxicity, and biocompatibility, graphene quantum dots (GQDs) attract
attention in optical sensing of various ions and molecules. In this study, pristine graphene
guantum dots (p-GQDs) were produced in a ssimple single-step electrochemical top-down
approach using graphite electrodes as a starting material, and dispersion of sodium-
hydroxide in 96% ethanol as a medium for electrochemical reaction. These p-GQDs were
gamma-irradiated in a dose of 25 kGy in presence of ethylenediamine in Ar medium to
introduce amino groups in their crystal lattice. Results obtained from AFM microscopy
indicate the height-uniformity of irradiated GQDs. The presence of amino groups in GQDs
was confirmed by FTIR, XPS, and UV-Vis spectroscopies. According to results obtained
from PL spectroscopy, a significant narrowing of emission band in irradiated GQDs was
observed. In further research, these GQDs were investigated as a potential PL sensor for iron
which is one of the most abundant heavy metal in the environment. In the preliminary
investigation, a water dispersion of irradiated GQDs was mixed with Fe(lll) solution in
concentrations of 50 and 100 uM. Using a PL spectroscopy the PL intensity of irradiated
GQDs in presence of Fe (I11) was measured. From the obtained results, it can be seen that
Fe(l11) ions lead to quenching of GQDs PL intensity. Then, PL intensities were measured in
presence of Fe(lll) ions in concentration range 0-100 uM. With an increase of Fe(lll)
concentration, the PL intensity of GQDs decreased. It can be concluded that gamma-
irradiated amino-doped GQDs have significant potential in the so-called ,,turn of* detection
of Fe(111) ions in the agueous medium.
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