
Accepted Manuscript

Article

In situ FT-IR investigation on the reaction mechanism of visible light photoca-
talytic NO oxidation with defective g-C3N4

Hong Wang, Wenjie He, Xing'an Dong, Haiqiang Wang, Fan Dong

PII: S2095-9273(17)30632-1
DOI: https://doi.org/10.1016/j.scib.2017.12.013
Reference: SCIB 294

To appear in: Science Bulletin

Received Date: 27 August 2017
Revised Date: 10 November 2017
Accepted Date: 5 December 2017

Please cite this article as: H. Wang, W. He, X. Dong, H. Wang, F. Dong, In situ FT-IR investigation on the reaction
mechanism of visible light photocatalytic NO oxidation with defective g-C3N4, Science Bulletin (2017), doi: https://
doi.org/10.1016/j.scib.2017.12.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.scib.2017.12.013
https://doi.org/10.1016/j.scib.2017.12.013
https://doi.org/10.1016/j.scib.2017.12.013


  

 1 / 17 

 

In situ FT-IR investigation on the reaction mechanism of visible light 

photocatalytic NO oxidation with defective g-C3N4 

Hong Wang
 1

, Wenjie He
 1

, Xing’an Dong
 1
, Haiqiang Wang

 2
, Fan Dong

1*
 

1 Chongqing Key Laboratory of Catalysis and New Environmental Materials, College of Environment and Resources, 

Chongqing Technology and Business University, Chongqing 400067, China. 

2 Department of Environmental Engineering, Key Laboratory of Polluted Environment Remediation and Ecological Health of 

Ministry of Education, Zhejiang University, Hangzhou 310027, China. 

*corresponding author, E-mail: dfctbu@126.com 

 

Abstract: The g-C3N4 with different structures was prepared by heat treatment using urea 

(CN-U) and thiourea (CN-T) as precursors under the same conditions. The microstructure and 

optical properties of the photocatalyst were analyzed with advanced tools. The results showed 

that the CN-U has a porous structure, a high specific surface area and a wide band gap in 

comparison with CN-T. The in situ FT-IR technique was used to monitor the adsorption and 

reaction process of visible photocatalytic NO oxidation on g-C3N4. The corresponding 

reaction mechanism was proposed based on the results of reaction intermediate observation 

and EPR radical scavenging. It was revealed that (1) the presence of defective sites favored 

the adsorption of gas molecules and electronically compensated it leading to promoted 

formation of the final products; (2) the high separation efficiency of photogenerated 

electron-hole pairs enhanced the production of radicals during the photocatalytic reaction; (3) 

the hydroxyl radicals (▪OH) are not selective for the decomposition of pollutants, which are 

favorable to the complete oxidation of the reaction intermediates. The above three aspects are 

the main reasons for the CN-U possessing the efficient visible light photocatalytic activity. 

The present work could provide new insights and methods for understanding the mechanism 

of photocatalysis. 
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