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Abstract: In the past few decades, there has been substantial interest in developing 

noble metal (supported on metal oxides) based industrial catalysts for pollutant 

control. However, recent global developments require significant reduction in the 

amount of the noble metals to prepare the catalysts. Atomically precise Pt 

nanoclusters, co-protected by CO and triphenyl phosphine (TPP) ligands, e.g. 

[Pt17(CO)12(TPP)8]2+, can form an active catalyst for CO oxidation upon removal of the 

protecting ligands. [1,2] We study such catalytic reactions and obtain molecular level 

insights into the formation of the active catalysts through a combination of on-surface 

thermal decomposition, gas-phase studies on the isolated clusters and theoretical 

calculations to understand the structure evolution.   

 

Figure 1: Schematic showing the formation of an active CO oxidation catalyst from a 

ligated Pt nanocluster.  
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