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Application of density functional theory calculation

in Fenton technology research
CHENG Fan',SHI Dongni'?, JIANG Jinyuan', LI Junchao', LI Huiling',SONG Haoyang'
(1. Chinese Research Academy of Environmental Sciences , Beijing 100012, China ;
2. Shenyang Aerospace University , Shenyang 110121, China )

Abstract: The application of Fenton technology in wastewater treatment is becoming more and more mature , but the
reaction mechanism is still not very clear. At present, in the research on the reaction mechanism of Fenton technol-
ogy, the calculation method of quantum chemistry based on density functional theory (DFT) has played an important
role. The advantages of DFT calculations in terms of calculation accuracy and speed were briefly described , and the
software functions and characteristics that could realize DFT calculations were introduced. The simulation process
of different types of iron-based catalysts, such as homogeneous iron catalysts, heterogeneous iron-based catalysts,
and multi-metal mixed catalysts were briefly introduced. The application of DFT calculations in predicting the spe-
cial structure of Fenton-like catalysts, simulating the degradation process of different pollutants under different con-
ditions, explaining the catalytic mechanism and characteristics of heterogeneous catalyst surfaces, and revealing the
essence of the Fenton reaction mechanism were reviewed. The application of DFT calculations in elucidating the
degradation mechanisms of different pollutants, new auxiliary water treatment technologies and the development of
new Fenton-like catalysts were prospected.
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