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Study on incorporation of different metal oxides in SiO, matrix has been a subject of
intense scientific research due to many potential technological and medical applications
of so obtained composite systems. In the present work Fe,0/Gd,03/SiO, composite
material has been prepared by wet chemical sol-gel method starting from nitrate salts as
gadolinium and iron precursors while tetraethylorthosilicate (TEOS) was used as Si
precursor. Precursor sample was divided into portions and calcined at different
temperatures (400, 700, 800 and 1030°C), and so obtained samples were characterized
by various experimental techniques including XRPD (X-ray powder diffraction), FTIR
(Fourier transform infrared spectroscopy), VSM (vibrating sample magnetometry) and
TEM (transmission electron microscope).

XRPD diffraction spectra showed formation of crystalline hematite iron oxide phase
at 400°C, while at 1030°C crystallization of gadolinium disilicate Gd,Si,0O5 in triclinic
B-type structure with P1 symmetry group was observed. No other polymorphs of
gadolinium disilicate or iron oxide were detected. TEM images of sample calcined at
1030°C showed large agglomerated particles of different sizes ranging from several
nanometers up to several tens of nanometers, while the HRTEM images showed well
developed crystallinity. Magnetization measurements of the same sample, performed at
room temperature, demonstrated weak ferromagnetic behavior.

TEM and HRTEM (high resolution TEM) image of Fe,03/Gd,05/SiO, sample
calcined at 1030°C. HRTEM image shows well developed lattice fringes
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