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(Development of Selective Deposition Methods of Silver Nanoparticles on Metal-Oxide Surfaces using

Thermal Decomposition of Silver Alkylamine Complexes in Water)

Silver nanoparticles (Ag NPs) have been attracted as a catalyst for environmental purification and|
organic synthesis. For realizing high catalytic performance, it is neoessary to fabricate the supported
catalyst structure in which fine Ag NPs are dispersed on surfaces of support materials such as metal
oxides. Supported Ag NPs catalysts have been prepared by various methods including calcination or we
reduction; however, they involve complicated, high-energy and time-consuming processes.

In this study, a simple and green wet method has been developed for preparation of supported Ag-NP)
catalysts using a thermal decomposition of silver-alkylamine complexes in water. Ag-dmdap complexes
consisting of silver ion and N,N-dimethyl-1,3-propanediamine (dmdap) were rapidly decomposed under
a mild reaction temperature of 70 °C in dispersion solutions of anatase-TiO, support particles. As a result,
fine Ag NPs (~10 nm) were exclusively deposited on the surface of TiO». Ag contents x (x=2, 4, 8, 16
wt%) In the as-prepared products (AM i02) were successfully controlled, depending on the initial
amounts of Ag-dmdap complexes. In this method, the conversion efficiency from the silver precursor to
deposited Ag NPs was as high as 95% or more; 'merefoxe, an almost wasteless synthesis of Agy/TiO, was |
achieved. The average particle size of the deposited Ag NPs of Ag/TiO; was 6.4, 8.4, 11.8, and 15.2 nm
in the cases of x =2, 4, 8, and 16, respectively. The catalytic activities of Ag/TiO; were evaluated using a
reduction reaction of 4-nitrophenol with sodium borohydride, and were higher than those of similar Ag
catalysts prepared by other methods. In preliminary experiments for application to other metal-oxide
supports, fine Ag NPs were also formed on industrially useful supports such as AbOs and SiOz. From the
above results, this method has an advantage as an easy and environmentally friendly preparation method
for Ag catalysts showing high catalytic activities.
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