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   Nanocatalysis is a key frontier in heterogeneous catalysis due to rapid 

development of synthesis and characterization of nanosized materials. 

Singly dispersed atoms anchored on the surface of metal oxides have been 

shown to have robust stability and significant catalytic activities [1]. 

Currently extensive experimental and theoretical studies have been carried 

out on single-atom catalysts (SAC) [2] as well as dynamically formed 

single-atom sites [3]. We also found that isolated bimetallic sites show high 

selectivity toward complete conversion of NO and CO to N2 and CO2 on cobalt oxides [4]. In this 

talk, I will provide an overview of the computational studies relevant to SACs using density 

functional theory (DFT). The special stability and catalytic activity of selected SACs involving 

Pt1/FeOx, Au1/TiO2-x, Au1/CeO2-x, and Rh1Co3/CoO1-x bimetallics will be explained on the basis 

of electronic structures and metal-support covalent chemical bonding. The features of SACs and 

isolated bimetallic sites will be discussed based on extensive surface chemical bonding analysis.  
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