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Many physical and chemical properties of crystals depend on the surface structures because of 

the anisotropic properties of crystal. In past several decades, surface chemists have acquired 

great achievements on the studies of surface structure dependent properties by applying bulk 

single crystals. However, in many applied fields, such as catalysis, nanocrystals are concerned. 

It is therefore very important to achieve nanocrystals with different crystal surface.  

 

As has been known, nanocrystals with exposed high-energy crystal facets usually show higher 

chemical activities, due to abundant unsaturated coordination atoms and atomic steps and ledges. 

However, in order to minimize the surface energy of the crystals, the high-energy facets quickly 

disappeared in the crystal growth process. In recent years, numerous efforts have been paid to 

the control of surface structure, especially for those surfaces with high surface free energy. 

However, it is still extremely difficult to design the surface structure of nanocrystals, and 

general synthetic strategies are still lack. We focused on developing methods for controlled 

syntheses of noble metals, metal oxides micro-/nano- crystallites with specific crystal facets, 

especially high-energy facets. We successfully controlled surface structures of series functional 

metal oxide nanocrystals and noble metals with high-energy facets including Au, Pd, Pt, TiO2, 

SnO2, Cu2O, Ag2O, CeO2, Fe2O3 etc. More importantly, deduced from thermodynamics and the 

Thomson−Gibbs equation, we proposed that surface energy of nanocrystals can be simply tuned 

by varying the supersaturation of growth unit during the crystal growth, which has been 

demonstrated to be a universal way for controlling the surface structure, including ionic, 

molecular, metal and metal oxide micro/nanocrystals with high-surface-energy faces. This 

finding successfully explain a set of seemingly contradictory observations in the synthesis of 

NCs. 

 


