Synthesis of metal-containing nanoparticles fixed on the SiO2 matrix
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Investigating new approaches for fabricating materials with nanometer-scaled structure is a research field of a tremendous interest. In order to achieve the aim of developing nanoscale structures, numerous approaches are currently being investigated including microemulsion mediated synthesis of nanoparticles, material formation/growth in confined spaces, hydrothermal/solvothermal treatment, and chemical vapor deposition to name just a few. Taking this a step further, the ability to obtain materials with upon nanoparticles simultaneously will open up new possibilities for nanostructured materials in a range of fields including catalysis, optics, magnetism, separation, sensing, and more. Finally, for simplicity of processing, a synthetic methodology that utilizes microemulsion media would clearly be desirable. Given the great interest in obtaining materials with new properties, this is an area that will undoubtedly continue to be actively pursued.
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In this study, we suggest an original method for synthesizing Fe3O4 and Fe2O3 nanoparticles localized on the surface silica nanoparticles. Iron oxide nanoparticles were prepared via precipitation from inverse suspensions containing silica modified with amino groups in the argon atmosphere under vigorous stirring at 40°C with further heating to 60°C. The modification of the silica was realized via interaction of surface silanol groups with γ-aminopropyltriethoxy silane at a mild condition in the toluene media. The size distribution and composition of the Fe-containing nanoparticles in the samples produced were investigated by means of TEM and XRD. Synthesis of silver nanoparticles was carried out in result of interaction between silver nitrate solution and silica modified with functional groups that possess reducing properties. After reduction procedure silica with attached to surface silver particles or in mixture were dried at 20 or 120 °C. Obtained composites were studied by UV-Vis spectra. On Figure the UV-spectra of ferric oxide (1-3) and silver (4) particles synthesized in the presence of modified silica are represent. Curve 5 correspond to modified silica without metal. Presence of surface plasmon band in visible region at 400 nm provided evidence for silver nanoparticles formation.
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