sTRUCTURAL STUDIES OF THE SOL-GEL NANOCOMPOSITES FROM FexOy - SiO2 SYSTEM
Mălina Răileanu1, Maria Crişan1, Cristina Petrache1, 

Dorel Crişan1, Daniela Predoi2, and Maria Zaharescu1
1 Institute of Physical Chemistry, Roumanian Academy, 202 Splaiul Independentei, 

060021 Bucharest, Roumania, mraileanu@icf.ro 

2 National Institute for Physics of Materials, P.O. Box MG 07, Bucharest, Măgurele, Roumania

In the last years, the magnetic materials have been presented a growing scientific interest, for both theoretical and technological point of view. Concerning the technological reason, the multitude of practical applications of magnetic nanoparticles are: the information storage, magnetic refrigeration, color imaging, medical diagnosis, controlled drug delivery, bioprocessing, and as ferrofluids. Among the magnetic nanomaterials, the iron oxides occupy one of the most important places. There are many attempts in order to obtain maghemite (γ-Fe2O3) by the sol-gel study of the FexOy-SiO2 system. Concerning the original scientific results of the Roumanian group of researchers in the FexOy-SiO2 sol-gel nanocomposite field [1-3], these refer both to the synthesis and the characterisation of the obtained nanomaterials. The following methods of characterisation have been used: the thermodifferential and thermogravimetric analysis (DTA/TGA), the X-ray diffraction (XRD), the infrared spectroscopy (IR), the transmission electron microscopy (TEM) and the specific surface area determinations, by the BET method.


The aim of the present work is to complete the previous characterisation of some FexOy-SiO2 nanocomposites, prepared via the alkoxide, respectively the aqueous route of the sol-gel method, through Mössbauer spectroscopy determinations, in order to establish their possible magnetic properties.


The Mössbauer spectroscopy results confirmed the presence of the different iron based oxide phases identified by XRD having the mean crystallite sizes about 9.3 nm (for nanocomposites prepared via aqueous sol-gel method), respectively smaller than 5 nm (for the alkoxide route).
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