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TEPMUYKU U3A3BAHE CTPYKTYPHE TPAHC®OPMAILIUJE
Fe203 HAHOYECTHILA VY SiO2 MATPULIE

M. M. Muauh, B. H. Huxkonuh, H. B. Jlazapos

Jlabopamopuja 3a meopujcky usuxy u uzuxy kondensosane mamepuje, Hncmumym
3a nykaeapHe nayke ,, BUHYA “, Ynusepzumem y beoepaody
e-mail: mikac@vinca.rs

CuHTe3a W MpOydYaBame pPa3IMIUTHX OKCHAA TBOX)a, HApOYWTO MHHUXOBHX HAHOYECTHYHUX (HOpMH,
IIPEIMET Cy HETPECTaHOT MHTEPECcOBaba HayyHe 3ajeHHIIe, KaKo 300T caMOI' HAy49HOT MHTEpeca Tako U U3
pasiiora muxoBe npaktuyHe npumene [1]. @epu okena (Fe203) mpencrasiba jeqHy 01 Haj3aHUMIBHBHjUX
¢a3za oxcuna reoxha, ymju ce pazanuntH nomuMmopou (anda-, Gera-, encwion-Fe203) kapaxrepurry
WHTEPECaHTHUM MAarHeTHUM, KaTaIUTHYKHM, OHOXEMHjCKMM H JpyruM OcoOMHama, Kojeé WX YHHE
MOTOIHUM 32 MHOTE MPUMEHE.

VY oBom pany, nanouectuiie reoxkhe(1ll) oxcuma (Fe203) cunTeTncane cy mpuMeHOM cofi-rent merone [2].
Kao m3Bop cunmmmujyma y cuaTe3n je kopumiheH terpaetokcucmiad (TEOC), a xao u3Bop joHa rBoxha
Fe3(NO3)309H20. [lobujenn kommno3utH caapxapaiu ¢y 20% u 30% reoxba. JJoOujeHn cBexxu aMoppHU
ren cymeH je Ha 80 °C m 150 °C, m u3mesbeH Ha BUIIE AETOBa KOjU CYy JKapeHH HAa PasITHIUTHM
temnepatypama (150 °C, 300 °C, 500 °C, u 1000 °C) y Ba3myxy, a IOTOM CIIOpo oxialjeHH A0 coOHe
TeMIIepaType.
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Tako »apeHu y30plLH Cy UCIUTHBAaHH METOAOM peHiareHcke nudpaxuuje Ha npaxy (XRPD) u meronom
uHppaupeenecnekTpockonuje ca DypujeoBom TpaHchopmauujom (FTIR). Tlpoceuna BenuunHa
KpHCTalluTa MNpUIpEeMJbeHHX Yy3opaka onpehena je kopumthemem IllepepoBe ¢opmyne. CunreTncane
Fe203 uectune cyHaHOMETapCKMX [MMEH3HMja M pacTy CaolIrpeBameM Ha BHCOKUM TeMIleparypama.
FTIRcnekTpockonujoM youeHo je mocrojame Si-O Be3a y HCIUTHBaHMM Yy30plIHMMa Koje moTBphyjy
¢dopmupame SiO2 marpuie. YTBpheHO je, 1a y 3aBUCHOCTH OJ] HUCKOTEMIIEPATYPHOT TPETMaHa MOYETHOT
rena u TexxuHckor Fe/SiO2 ongHoca y meMy, TEPMUYKH TPETMaH Ha BUCOKHM TeMIlepaTypama JOBOAHN JI0
Pa3IMuUTOr HaYMHA CTPYKTypHE Tpanchopmanuje Fe203 nanouectnna. Pesynratu nobujeHn y oBoMm paay
MOTY JIOTIPHHETH 00JbEM paszyMeBamy Ipolieca cTpyKTypHe TpaHcdopmanuje Fe203/Si02 xomnosnta, u
omoryhuTty 60Jby KOHTPOIY YCIIOBA CHHTE3E.

[1] M. Mohapatra, S. Anand, International Journal of Engineering, Science and
Technology, 2(8) (2010) 127-146.
[2]C. Savii, M. Popovici, C. Enache, J. Subrt, D. Niznansky, S. Bakardzieva, C. Caizer,
I. Hrianca, Solid State lonics, 151(1-4) (2002) 219-227R.
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THERMALLY INDUCED STRUCTURAL TRANSFORMATIONS
OF Fe203 NANOPARTICLES EMBEDDED IN A SILICA MATRIX

M. M. Milié, V. N. Nikoli¢, N. Dj. Lazarov

Department of Theoretical and Condensed Matter Physics,Vinca Institute of Nuclear
Sciences, University of Belgrade, Serbia
e-mail: mikac@vinca.rs

There is an everlasting interest in preparation and investigation of various iron oxides, especially of their
nanosized forms, both for fundamental and for practical reasons [1]. Ferric oxide (Fez0s3) is one of the most
interesting iron oxide phases. Its different polymorphs (alpha- beta- gamma-, and epsilon-Fe203) have
various magnetic, catalytic, biochemical, etc. properties which make them suitable for many applications.
In this work iron(l1l) oxide (Fe203) nanoparticles dispersed in silica matrix were successfully prepared
following the sol-gel method [2]. The source of silicium was tetraethoxysilane (TEOS) and the source of
iron ions was Fe3(NOs)s09H20. Two gel precursor of Fe203/SiO2 were obtained with different content of
Fe, 20% and 30%. Further, the fresh amorphous gels were dried at 80 °C and 150 °C, and then divided into
several portions that were subjected to thermall treatment at various temperatures (150°C, 300 °C, 500 °C,
and 1000 °C), in air, followed by the slow cooling to room temperature.
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The annealed samples were characterized by powder XRD diffraction analysis (XRPD) and Fourier
Transform Infrared spectroscopy (FTIR). The average crystallite sizes of the prepared Fe20s particles were
determined by the use of Scherrer equation, showing that the synthetized particles were of the nanometric
size. The crystallite size increased during the thermal treatment at high temperatures. FTIR spectra of the
prepared samples enabled observation of the Si-O bonds vibrations indicating formation of SiO2 matrix.
Depending on the low temperature treatment of the precursor sample and Fe/SiOzratio, the hightemperature
annealing resulted in different structural transformation pathways of the prepared Fe203 nanopartilces. The
results of this study may lead to a better understanding of the process of the structural transformations of
Fe203/SiO2 composites, and help in providing better control of synthesis conditions.

[1] M. Mohapatra, S. Anand, International Journal of Engineering, Science and
Technology, 2(8) (2010) 127-146.

[2] C. Savii, M. Popovici, C. Enache, J. Subrt, D. Niznansky, S. Bakardzieva, C. Caizer,
I. Hrianca, Solid State lonics, 151 (1-4) (2002) 219-227R
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