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The properties of materials have appeared to be size- and shape-dependent which is why in this work we compare two synthesis routes: sol-gel solution synthesis and

solid-state synthesis of triple Sr3Fe2WO9 perovskite. This material has been prepared in form of semi- spherical particle agglomerates using a modified aqueous sol–gel

citrate route (nitrate salts dissolved in 10% solution of citric acid) and as a bulk material using solid state synthesis by means of planetary ball milling.
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In this research comparison has been made between solution chemistry routes and solid-state routes towards the synthesis of triple perovskite Sr3Fe2WO9. It has been

revealed that solid-state route produced the targeted compound but with impurities. Sol-gel solution method produced phase pure nanocrystalline Sr3Fe2WO9 which

presents a tetragonal lattice, space group I4/m with a = 5.5724(1) and c=7.9022(2) Å. It shows ferrimagnetic behavior and gradual rather than usual sharp phase

transition which occurs due to nanocrystallinity. Advantages of sol-gel synthesis used in this reasearch are also shorter reaction time and lower reaction temperatures.

Calcination

temperature (℃)
Phase composition (wt. %) Crystallinity

1050
Sr3Fe2WO9 (48%) + Fe3O4 (21%) + Fe2O3 (13%) + 

SrWO4 (17%)
Medium

1350 Sr3Fe2WO9 (64%) + Fe3O4 (36%) Good

1400 Sr3Fe2WO9 (82%) + Fe2O3 (18%) Bad

Table 1. Phase composition of the samples synthesized by sol-state route.

Figure 1. PXRD patterns of the samples

synthesized by solid-state route.

Figure 2. Rietveld output plots of the phase pure

Sr3Fe2WO9 prepared by sol-gel route The observed,

calculated and difference plots for the fit to the PXRD

patterns are shown along with Bragg reflections of

identified phases (vertical ticks).

Figure 3. Selected TEM and HRTEM images recorded at different magnifications for Sr3Fe2WO9 synthesized by sol-gel route.

Low-magnification image (Figures 3a) shows that the resulting compound is composed of rather spherical particles with diameters

that are approximately similar to average crystallite sizes determined by the Rietveld microstructural analysis (36 nm). HRTEM

images (Figures 3b, c) reveal the local crystallinity of observed nanoparticles as evidenced from visible lattice fringes.

Figure 4.. Magnetic susceptibility versus temperature (left) and magnetization measurements

(right) for the compound syntheiszed by sol-gel method reveal ferrimagnetic behavior with

Curie temperature of 213 K. There is no ”standard” phase transition with sharply defined

transition temperature, but the system goes gradually from paramagnetic to ferrimagnetic state.
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