Encapsulation of iron oxide nanoparticles into thin films by dip-coating method
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This study present production of SiO2/FexOy thin films by encapsulation of iron oxide nanoparticles between two SiO2 layers.
Magnetic nanoparticles Fe3O4 were prepared using coprecipitation method. An argon flux was used to deoxygenate water to prevent Fe2+ oxidations. Black precipitate was producted by coprecipitation in alkaline media with a molar ratio of Fe2+/Fe3+ = 0.5. 
The SiO2/FexOy films consist three layers on a glass substrate. The first and third layers are a SiO2 layer prepared by dip-coating from tetraethylortosilicate solutions and subsequent calcination at 500°C temperature. The second layer was prepared by dip-coating from the aqueous colloidal dispersion of previously synthesized magnetite. In order to prevent the conversion of magnetite to maghemite or hematite heat treatment of the magnetite composition is carried out in an inert or reducing environment. The glass substrates were initially treated with CeO2 water suspension or etched by H2SO4 in order to obtain a clean and rough surface. 
Structural and morphological characteristics of iron oxides particles and prepared film have been characterized by X-Ray Diffraction, SEM, FTIR, DTA, AFM.
The calcined films reported here exhibit crack-free morphology, consisting of aggregated silica/magnetic nanoparticles, with a final average size of c.a. 100 nm.
AFM topography of surface and measurements of roughness has shown that using iron oxide encapsulation between two SiO2 layers to provide the even distribution of iron oxide, results as high quality films with low Rq values 1.5 – 2.7 nm.
[bookmark: _GoBack]Future controlled advancement of this method could provide a low cost solution for mechanically stable composite thin films with various, technologically useful, properties.
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