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Abstract:

The development of synthetic routes to produce inorganic oxides with well-controlled mesoporous structures has been an important advance toward the goal of producing high surface area catalysts with tight control over the structural and chemical environment of the active sites.  In this work, we are developing methods to introduce metal nanoparticles with a narrow size distribution into the pores of these mesoporous systems.  We will discuss initial work on the incorporation of Au and Pt nanoparticles with sizes in the 2-5 nm range into SBA-15.  Au nanoparticles were obtained in the form of aqueous sols from a commercial vendor.  Pt nanoparticles were obtained by reduction of Pt salt precursors in aqueous solution using the tri-block copolymer poly(ethylene oxide)-poly(propylene oxide)-poly(ethylene oxide) EO20PO70EO20 as a capping layer.  Subsequent synthesis of SBA-15 was performed in the same solution by adding the Si precursors [tetramethoxysilane (TMOS) or tetraethoxysilane (TEOS)] and additional EO20PO70EO20 to the reaction solution.  Low-angle x-ray diffraction studies (Beamline 1-4, SSRL) indicate that calcined metal-containing samples have comparable crystallinity and mesoscale order as samples made without the additional of metal.  Measured d-spacings are in the range of 9 – 10 nm and are comparable to the measured pore size.  Initial transmission electron microscopy indicate that the metal nanoparticles are encapsulated in the mesopores and retain their size and morphology.  The effect of the loading of metal nanoparticles of different sizes and at different concentrations on the mesoporous structure will be discussed.  

