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Abstract: Titanium dioxide (TiO2) has been widely used and studied in the field of 

photocatalysis research, due to its super properties including cheap, nontoxic, abundant 

and resistant to photocorrosion.  The photocatalytic reduction of CO2 with water to 

chemical energy-rich molecule is a significant way to utilize solar energy and reduce 

the emission of CO2 
[1].  

In this talk, I will summarize the recent results of our group for the photoreduction 

of CO2 with water over TiO2-based photocatalysts [2-8]. Firstly, we introduced La to the 

TiO2 by surface modification and the obtained La-TiO2 catalysts showed enhanced 

photocatalytic CH4 selectivity[3].  Secondly, based on the results of three-

dimensionally ordered macroporous (3DOM) structure with diffuse light effect, we 

have successfully synthesized high-efficient photocatalysts of 3DOM TiO2-supported 

binary noble metals or Pt(Au)@CdS core-shell structural nanoparticles by the gas 

bubbling-assisted membrane reduction-precipitation (GBMR/P) method[4-6].    

3DOM structure can enhance the light-harvesting efficiency and the all-solid-state Z-

scheme system with CdS(shell)-Pt(core)-TiO2(support) nanojunction is favourable for 

the separation of photogenerated electrons and holes. Thirdly, we report a novel 

fabrication of core-shell-structured photocatalysts of Pt/TiO2-nanocrystals wrapped by 

reduced graphene oxide (rGO) sheets ((Pt/TiO2)@rGO).[7,8] The all-solid-state electron 

multiple transmission (EMT) system is not only favorable for the vectorial electron 

transfer of TiO2→Pt→rGO and enhancing the separation efficiency of photogenerated 

electrons and holes, but also the surface residual hydroxyl and extended π bond of 

wrapping rGO sheets can improve the adsorption and activation capabilities for CO2 

reactant. Such as, (Pt/TiO2)@rGO-2 catalyst shows the highest formation rate of CH4 

is 41.3 μmol g-1 h-1 and the selectivity of CO2 conversion to CH4 product is 99.1 %.[7]  
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