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MODIFIKOVANA VODENA SOL-GEL METODA ZA SINTEZU
SLOZENIH METALNIH OKSIDA NA BAZI VOLFRAMA

J. Bijeli¢ *, B. Markovi¢ * A. Ster * B. Matasovi¢ *, E. Kova¢ Andri¢ ® T.
Dordevi¢ °, M. Bijeli¢ °, L. Djerd; *

“ Sveuciliste Josipa Jurja Strossmayera u Osijeku, Odjel za kemiju, Cara Hadrijana 8/4,
31 000 Osijek, Hrvatska; Institut Juer Mineralogie und Kristallographie, Universitcit
Wien, Althanstrasse 14, A-1090 Wien, Austrija; “Sveuciliste u Zagrebu, Prirodoslovno-
matematicki fakultet, Fizicki odsjek, Bijenicka 32, 10000 Zagreb, Hrvatska

e-mail: igor.djerdj@kemija.unios.hr

Feromagnetizam i feroelektricitet su kljuéni u mnogim aspektima moderne
tehnologije zbog &ega se javlja potreba za sintezom materijala koji pokazuju ova
svojstva. Cilj ovog istraZivanja je sinteza nanolestica kompleksnih perovskita tipa
A3B,WOy (A = zemnoalkalni metal, B = prelazni metal) posebno modifikovanom sol-gel
metodom koja ¢e zahtevati manje vremena u odnosu na odgovarajude sinteze u &vrstom
stanju. Sintetisane su nanodestice Sr;Fe; WO, i BaFe;WO, modifikovanom Pechnini-
jevom metodom koriste¢i rastvor limunske kiseline pri pH=5 (uz koncentrovani rastvor
amonijaka), nitratne soli stroncijuma i barijuma i amonijum volframat. Dobijeni prah je
podvrgnut kalcinacijama u dva stepena pri razli¢itim temperaturama. Dobijeni materijali
su okarakterisani rendgenskom difrakcijom na prahu (PXRD), FT-IR spektroskopijom,
skenirajuéom elektronskom mikroskopijom (SEM), transmisionom elektronskom
mikroskopijom (TEM) i energetsko disperzivnom rendgenskom spektroskopijom. Ovi
rezultati pokazali su da se sintetisani uzorci sastoje od 96% ciljanih AsFe, WO, (A=Sr,
Ba) jedinjenja, odnosno da su veligine kristalita ostale male (od 15 nm do 27 nm) iako je
kalcinacija vriena pri vrlo visokim temperaturama. '
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MODIFIED AQUEOUS SOL-GEL ROUTE TOWARDS COMPLEX
METAL OXIDES CONTAINING TUNGSTEN

J. Bijeli¢ *, B. Markovi¢ * A. Ster ’, B. Matasovi¢ * E. Kova& Andrié¢ * T.
Dordevi¢ *, M. Bijeli¢ ¢, I. Djerdj *

¢ Josip Juraj Strossmayer  University of Osijek, Department of Chemistry, Cara
Hadrijana 8/4, 31 000 Osijek, Croatia; ® Institut Juer Mineralogie und Kristallographie,
Universitit Wien, Althanstrasse 14, A-1090 Wien, Austria; © University of Zagreb,
Faculty of Science, Department of Physics, Bijenicka road 32, 10000 Zagreb, Croatia
e-mail: igor.djerdj@kemija.unios.hr

Ferromagnetism and ferroelectricity are essential in numerous aspects of modern
technology wherefore a need for sythesising materials which have these properties
appears. The main goal of this research is synthesis of complex perovskite nanoparticles
with A;B,WOy (A = earthalkali metal, B = transition metal) structure type by using
specially modified sol-gel method reducing the time needed employing solid-state
methods. Nanoparticles of Sr;Fe; WO, and BasFe; WO, have been synthesized using
modified Pechini route with citric acid solution at pH=5 (using concentrated ammonia
solution), nitrate salts of strontium and barium and ammonium tungstate. Obtained
powder has been calcined in a two-step process at different temperatures. These
materials have been extensively studied using powder X-ray diffraction (PXRD), FT-IR
spectroscopy, scanning electron microscopy (SEM), transmission electron microscopy
(TEM) and energy disperssive X-ray diffraction spectroscopy (EDX). As obtained
results have revealed that synthesized materials are 96 wt % pure and their average

crystallite size has remained in nanometer range (15 nm to 27 nm) despite the high
calcination temperatures.
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