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Abstract
Chemical reactions catalyzed by metal nanoparticles dispersed typically on oxide supports are
fundamental and yet important process in energy conversion and production of the chemicals. Among
others, size of the metal nanoparticles and interface between metal and oxide are crucial, and will be
addressed by density functional theory calculations in this talk. I will discuss the size effect on the
electronic properties, morphology and stability of the metal nanoparticles as well as the influence on the
chemical reactions. A generic metal-cation ensemble at the metal and oxide interfaces as the active
site for the chemical reactions will be illustrated. I will highlight how the insights from theoretical
simulation could be used to rationalize the design of the materials with better chemical activity.
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