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Research Methods for the Degradation Mechanism of Organic Pollutants
in Wastewater
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(Department of Nuclear Engineering and Technology, School of Energy and Power Engineering, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract The total discharge of Chinese industrial wastewater is large, and the various organic pollutants contained in
wastewater have always been a potential threat to human health. Therefore, it is necessary to develop various technologies for
wastewater treatment, especially to study the degradation mechanism of organic pollutants. This paper summarizes the re-
search methods for the degradation mechanism of various organic pollutants in wastewater, including experimental methods
and computational simulations. In the experiments, spectral analysis techniques are mainly used to detect the intermediates
produced during the degradation of organic pollutants, and then the degradation pathways of organic pollutants are deduced.
However, due to the different experimental conditions and experimental methods, the degradation pathways of the same pol-
lutant obtained from the different experiments are controversial. Computational simulations, based on the quantum chemical
calculation, quantitative structure-activity relationship model, quantitative structure-biodegradation relationship model and
statistical molecular fragmentation model, provide a new method for studying the degradation mechanism of organic pollu-
tants. The combination of experimental methods and computational simulations will provide the foundation and guidance for
exploring the degradation mechanism of organic pollutants.
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2.1.1 GC-MS

GC-MS HH]T 1952 G4, FELE 20 tHd 70 4K
HIREDAG. B HEAA EEM R R S AR
FURBEAL, 5 AH IS (GC)HH S BRI S5 LI 5 1% A
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Table 1 Research methods for the degradation mechanisms of typical pollutants in the experiment

Contaminant Treatment method Detection method Reference
Cationic red X-GRL Wet air oxidation GC-MS [41]
Bisphenol A Photo-Fenton GC-MS [42]
Diazinon Photocatalytic degradation (TiO,) GC-MS/MS, LC-MS [43]
Antivirus drug-lamivudine Photocatalytic degradation (TiO,) HPLC-MS/MS [44]
Acid Blue 80 Photocatalytic degradation (TiO,) HPLC-MS [45]
Phenol Photo-Fenton FT-IR [46]
Methylene blue Dielectric barrier discharge GC-MS, FT-IR, HPLC [47]
Malachite green Microwave-enhanced H,O,-based process UV-vis, HPLC/ESI/MS, GC-MS [48]
Acid Red 14 Photocatalytic degradation (ZnO) UV-Vis [49]
Enoxacin Antibiotic Electro-Fenton UPLC-MS/MS [50]
Reactive Black 5 (RBS) Photocatalytic degradation (SrTiO3/CeO,) UV-vis, IC, GC-MS [51]
Tributylphosphate Photocatalytic degradation GC-MS, NMR, IC [52]
Janus Green B Electrochemical and photocatalysis SERS [53]
Malachite Green Electro-Fenton HPLC, IC [54]
Reactive Red 120 Ozonation UV-Vis, HPLC-MS, HPLC-MS/MS, IC [55]
Direct Red 23 Ozonation/Ultrasounds UV-Vis, GC-MS and IC [56]
Reactive Black 5 Sonochemical degradation UV-Vis, IC [57]
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Figure 1 (A) The mass spectrum of some products (a: 2-hydroxy-
propaldehyde; b: hydroxy-acetic acid; c: 3-hydroxy-propylacid; d: glyc-
erol; e: (E)-2-butenedioic acid). (B) Phenol photodegradation route!™*!
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