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Background 

• Pt-CeO2 systems have drawn continuous attention. 

 

• Challenge: Work at relatively high temperature; 

 

• Problem: Aggregation, leading to loss of catalytic  

                    active centers and catalytic degradation; 

 

• Solution: Looking for thermally stable catalysts; 

 

Fabrication of complex Pt/metal oxide hybrids with well-designed 

and controlled secondary nanostructures.  



• Two main structure modulations: 

 

 

Efficient ways to improve high temperature stability 
 

Embedding metal NPs into stable porous 

inorganic nanostructures(CeO2, TiO2, SiO2, ZrO2) 

 

 

Encapsulating metal NPs with metal oxides to 

form core@shell or yolk@shell  nanostructures 
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Synthetic Scheme 

 

Ce(OH)3 



Structure Characterization 



Thermal Stability 

 



 

CO Catalytic Oxidation 



Structure Optimization 

• Limitations of Pt@CeO2 nanospheres:  

 

Hard to separate the catalysts due to their extremely 

good colloidal stability in water. 

 

• Solution: 

 

Graphene was chosen as the second substrate. 



Graphene 

Three important factors: 
 

• Large surface areas: Fix and separate 

the active components from each other; 

 

• Restriction of the Brownian motions 

of small particles;   

 

• Collection of metal nanoparticles; 



 

Pt@CeO2/RGO 



 


