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INV

DTA/TG Analysis And Phase Changes
Of Activated Na,CO;

v 1 . . ) . . 1
Natasa Pordevi¢ , Sanja Martinovi¢”, Slavica Mihajlovi¢',
Milica Vlahovié¢? Jasmina Lozanovié Saji¢?
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2University of Belgrade, Institute of Chemistry, Technology and Metallurgy,
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3Institute of Health Care Engineering with European Testing Center of Medical Devic,
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Sodium carbonate material is used as a good sorbent of carbon dioxide from the atmosphere,
and has gained increasing importance in environmental protection.In order to enhance its
sorption ability, mechanochemicaly activatied sodium carbonate was investigated,and the
occurred changes after the activation and the relaxation time in a controlled environment were
monitored. Activation was performed in a vibro-mill for 2 and 7 minutes, and the activated
samples were placed in an atmosphere of carbon dioxide at a humidity of 95 % for 96 hours,
(the relaxation time). Differential thermal and thermogravimetric analyses were applied with
the aim of determining the changes that occurred on the activated samples during the
relaxation period.The decomposition temperature change of activated Na,CO; samples, mass
loss, and conversion degree of Na,CO; to NaHCO; was monitored depending on activation
and relaxation time periods.

INV

Modified glycine nitrate procedure synthesis and properties of
nanostructured
Ca,; ,Gd,MnOj; (x=0.05; 0.1; 0.15; 0.2)

Milena Rosiél,Neboj $a Labus®, Maria Cebela'

1Labora‘[ory for Material Science, Institute of Nuclear Sciences ,,Vin¢a“, University of
Belgrade, Belgrade, Serbia
’Institute of Technical Sciences of SASA, Knez Mihailova 35/1V, 11000 Beograd, Serbia

Nanocrystallinemanganites Ca;xGdiMnO;(x=0.05, 0.1, 0.15, 0.2) were synthesized
by a modified glycine-nitrate procedure. The subsequent studies were focused on the
structural, microstructural and magnetic changes of the starting materials induced by
calcination and sintering. Thermal treatments of the green bodies were carried out by
conventional sintering method.Phase evolution, lattice parameters, chemical composition and
magnetic properties were monitored by Differential thermal analysis (DTA), X-ray diffraction
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(XRD),Induction coupled Plasma Atomic Emission (ICPES), Scanning electron Microscopy
with Energy Dispersive Spectroscopy SEM/EDS and magnetic measurements on
Superconducting Quantum Interference Device (Squid).DTA revealed phase transition at
~918°C.Chemical analysis has been done by ICPES and EDSwhich confirmed that nominal
composition has been attained for all samples.XRD data were analysed by Rietveld
refinement which showed that orthorhombic perovskite structure, S.G. Pnma(62), persisted
with the change of Gd content, while unit cell parameters depended on the composition.
Magnetic measurements show that electron doping by Gd** ions substantially changes
CaMnOs; antiferromagnetic behavior. After introduction of Gd* ions, significant
ferromagnetic component appears due to an emergence of double exchange interaction
between Mn*"-Mn*" ions. This resulted in appearance of a low temperature plateau in field
cooled magnetization diagram as well as in hysteresis loop with the relatively high coercivity
up to 2300 Oe.

INV
A multidisciplinary approach to multiferroics

Maria Cebela'*

! Institute for Nuclear sciences "Vin&a", University of Belgrade, Serbia
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Multiferroics, materials where spontaneous long-range magnetic and dipolar orders
coexist,represent an attractive class of compounds, which combine rich and fascinating
fundamentalphysics with a technologically appealing potential for applications in the general
area ofspintronics.Among the different types of multiferroic compounds, bismuth ferrite
(BiFeOs;; BFO) stands out because it is perhaps the only one being simultaneously magnetic
and strongly ferroelectric at room temperature.BiFeO; and Bi;<HosFeO; ultrafine
nanopowders were synthesized by the hydrothermal method. Here we use simple, low-cost
and energy-saving hydrothermal method, which has advantages over the conventional
methods. The influence of Ho doping on the crystal structure and magnetic properties of
bismuth ferrite (BFO) nanopowders was investigated. The diffraction pattern was recorded at
room temperature and atmospheric pressure in the absence of any re-heating of the sample. A
fitting refinement procedure using the Rietveld method was performed which showed the
incorporation of Ho" ions in the BiFeOs crystal lattice, where they substitute Bi** ions. All
the samples belong to R3c space group.In addition, theoretical investigation using bond
valence calculations have been performed in order to mimic pure and Ho doped BiFeOs
compounds produced in the experiment. Various BFOpolymorphs were investigated as
function of holmium concentration and final optimization of crystal structures has been
performed on ab initio level using Density Functional Theory (DFT).Furthermore, electronic
and magnetic properties of BiFeOs; were investigated using combination of experimental and
theoretical methods.Magnetic behavior of synthesized materials was investigated by
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