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Abstract 

Surface defects or vacancies exert an important effect on the activity of photocatalysts. For example, 

the surface oxygen vacancy can enhance the photocatalytic activity of TiO2 and that Ti3+ defects are 

not conducive to the enhancement of photocatalytic activity. Surface defect structure also affects the 

adsorption of photocatalysts. It was reported that the selectivity of NO removal reaction can be 

changed by creating a large concentration of oxygen vacancies in TiO2 nanoparticles through 

thermal reduction in a reducing atmosphere. Nitrogen vacancies of g-C3N4 have also been 

extensively investigated and applied in photocatalysis and catalysis. Compared with the frequently 

studied nitrogen vacancies of g-C3N4, engineering carbon vacancies in g-C3N4 is still of great 

significance challenge. Herein, our research investigated the performance of photocatalyst, g-C3N4 

with carbon vacancies in oxidizing NO and NO2 to HNO3 under visible light irradiation. It was 

found that carbon vacancies increased the conductivity, and remarkably enhanced photocatalytic 

oxidation NO and NO2 activities. Base on this finding, further study was carried out on how other 

surface vacancies can engineer the structure characteristics and physiochemical properties of 

photocatalyst. It another study, the positive influence of graphene on the structure and visible 

photocatalytic activity of Zn2SnO4 in oxidation of NO was systematically investigated based on the 

fact that graphene has the property of high electronic conductivity for transporting and storing 
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electrons. We found that the presence of graphene not only induces the formation of SnO2, but also 

introduces Sn vacancy, which can trigger the visible light photocatalytic activity. 
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