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Project Summary: Transition-metal nanoparticles on oxide supports are known as one of 
the most important classes of heterogeneous catalysts and are widely used in chemical 
transformations, environmental pollution control and sustainable energy systems. My PhD 
research focuses on the computational understanding of the thermodynamic behavior of 
atomically dispersed platinum catalysts on oxide supports, as well as the interaction between 
titania monolayer and transition-metal particles, by using density functional theory 
calculations and ab initio atomistic thermodynamics modeling. We demonstrate that 
atomically dispersed platinum species on ceria can adopt a range of local coordination 
configurations and oxidation states that depend on the environmental conditions. 
Encapsulation of transition-metal by a reduced titania overlayer, also known as the classical 
strong metal–support interaction (SMSI), was predicted by thermodynamic driving force 
analysis. Our theoretical modeling provide an atomic insight into the sintering and 
redispersion of nanoparticles, as well as into the SMSI under realistic conditions.
CV: Xing received his BSc and MSc in Materials Science and Engineering from Central 
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