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 Abstract
Palladium-copper (Pd-Cu) alloy nanoparticles were prepared by following an established solution phase method, which involved chemical reduction of palladium II acetate, and copper II acetate using 2-ethoxyethanol. Organic molecules, oleic acid and oleylamine, were included in the synthesis to protect the metal nanoparticles by forming a protective monolayer on the particle surface and therefore prevent the particles from coagulation. The organic encapsulated Pd-Cu alloy nanoparticles were then supported on carbon black to produce desired catalysts. The nanoparticles exhibited an average diameter of 3 nm. To utilize these nanoparticles as catalysts requires removing the protective organic capping molecules from the surface of the nanoparticles. We explored non-thermal chemical treatment methods to remove the organic capping molecules bound to the nanoparticle surface. Results showed that the oleic and oleylamine molecules could be removed through treatment with ionic amine compounds, such as tretamethylammonium hydroxide and ammonium hydroxide. In addition, the Pd-Cu alloy nanoparticles were protected from degradation, during electrochemical testing, by depositing a thin shell of palladium on existing Pd-Cu alloy nanoparticles. Transmission electron microscope images showed that particle sizes were slightly increased after deposition of Palladium. The catalysts generated in this project have been submitted for evaluation of electrocatalytic oxygen reduction reaction (ORR) activities and results, which be reported by others, will be linked to the post-synthesis treatments reported in this project.
