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Abstract
The controlled preparation of supported nanoparticles for catalysis can be achieved by many techniques such as sol-immobilisation, atom layer deposition, electrostatic precipitation deposition amongst others. Many routes to highly dispersed metal nanoparticles suffer from surface contamination, lengthy preparation processes and particle growth in post treatment procedures. Chemical vapour methods have seldom been employed for preparing supported nanoparticles, though these are extensively used in materials synthesis for a variety of non-catalysis applications. We will present a simple procedure to prepare nanoparticles of a variety of metals on oxide supports that can be performed in any standard laboratory using non-specialised equipment. The deposited metal nanoparticles have high dispersion and the surfaces of the materials are contamination free. Sub-nm particles can also be prepared using the techniques and these species are stable even under the high temperature treatment employed in the final preparation steps. The paper will highlight the use of the technique to modify a pre-formed catalyst with a second metal using the example of Pdshell-Aucore hybrid material and the preparation of controlled bimetallic nanoparticles using Pd-Pt as an example. Our materials are very active in a variety of oxidation and hydrogenation reactions and photocatalysis and show enhanced performance as compared to analogues prepared by more traditional routes.
