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Nanoscale metallic particles are of great interest due to their importance in advanced technological applications. Synthetic procedures that produce gram-scale, well defined and monodisperse metallic nanoparticles with controlled size and shape, especially within the 1-4 nm size range is a continuing challenge in nanoscale science. We have developed new organic ligands that when used as stabilizers for metal nanoparticles, provide the ability to gain control of the particle size in one-step synthetic procedures (Figure 1). Monodisperse metallic nanoparticles were synthesized and characterized using spectroscopic, microscopic and x-ray techniques. We have further investigated the electrochemical quantized double-layer (QDL) charging differences of 1-4 nm metallic nanoparticles. Within this size range, the electronic properties transition from a bulk-like continuum of electronic states to molecule-like, discrete electronic orbital levels. Such properties have led us to investigate their charging and discharging at large band-gap semiconductor interfaces. The results are paramount toward understanding and developing advanced materials for catalysis, and the degradation of toxic environmental pollutants. Furthermore, the functionalization of metallic nanoparticles with various molecules including biologically and environmentally relevant molecules is often carried out to enhance the material’s properties. The presentation will showcase examples of functionalized nanoparticles and their effect on microorganisms. 
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Figure 1. Size-and shape-controlled nanoparticles synthesized in the Obare group








