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INTRODUCTION
In modern times of technology development there is an ultimate need for reducing the size and expanding density of data storage devices. Ferroelectricity and
ferromagnetism are essential for achieving multifunctional properties wherefore a need for synthesizing materials which have these properties appears. By mutual
interaction of these properties new effects may be produced.
The main goal of this research is the synthesis of complex perovskite nanoparticles with A3B2WO9 (A=earth alkali metal, B=transition metal) structure type by using
a specially developed sol-gel method reducing the preparation time compared to traditional solid-state reactions and obtaining materials with ferroic ordering.

MATERIALS AND METHODS
aqueous solution of citric acid
metal cations from:
(NH4)10H2(W2O7)6
A = Sr(NO3)2 or Ba(NO3)2
B = Fe(NO3)3 ∙ 9H2O

SYNTHETIC ROUTE

pH = 5 (NH3; w = 25 %)
Two-step calcination
process:
1st 600 ◦C
2nd 950 ◦C

solvent
evaporation

citric acid
mixing

clear solution
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RESULTS

Sr3Fe2WO9

powder

Ba3Fe2WO9
Rietveld refinement plots of the investigated compositions:
 96.85 wt. % of phase 1: Ba3Fe2WO9 with hexagonal crystal
structure (space group P63/mmc) with a=5.7593 Ǻ,
c=14.1096 Ǻ
 3.15 wt. % of phase 2: BaWO4 with tetragonal crystal
structure (space group I41/a) with a=5.6086 Ǻ and
c=12.7701 Ǻ
Microstructural analysis reported average crystallite size of
Ba3Fe2WO9 23.03 nm with average maximum strain of
4.23·10-4.

Rietveld refinement plots of the investigated compositions:
 95.30 wt. % of phase 1: Sr3Fe2WO9 with cubic crystal
structure (space group Pm𝟑ഥm) with a=3.9440 Ǻ
 4.70 wt. % of phase 2: Sr2WO5 with orthorombic crystal
structure (space group Pnma) with a=7.2593 Ǻ, b=5.5486
Ǻ, c=10.8946 Ǻ
Microstructural analysis reported average crystallite size of
Sr3Fe2WO9 16.27 nm with average maximum strain of
4.70·10-4.
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TEM images of 95.30 wt. % pure Sr3Fe2WO9 sample with scale bar of 20 nm (A) and 10 nm (B) showing
samples of high crystalinity and associated SEM image (C) showing aglomerate of fine particles.

8,0x10-6

B

A

C

B

C

TEM images of 96.85 wt. % pure Ba3Fe2WO9 sample with scale bar of 200 nm (A) and 10 nm (B) showing
samples of high crystalinity and associated SEM image (C) showing aglomerate of fine particles.
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Isothermal curve of magnetization as a
function of applied magnetic field at 5 K
and 300 K.
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Temperature dependence of magnetic
susceptibility e at B = 0 T (blue) and B = 0.1
T (red).

Isothermal curve of magnetization as a
function of applied magnetic field at 5 K
and 300 K.

Temperature dependence of magnetic
susceptibility at B = 0 T (blue) and B = 0.1 T
(red).

CONCLUSION
Sol-gel synthesis is an effective way for obtaining high homogeneity of products thus leading to improved properties. Citric acid is a cheap chelating agent which
ensures mixing of reactants on an atomic scale and obtaining a small crystallite size of products. Results have revealed a high cristallinity of synthesized
products and small crystallite size (in nanometer range) despite the high calcination temperatures. Magnetic measurements have reported ferrimagnetic
ordering of synthesized compounds.

