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Fig.6 Proposed transformation pathways of diclofenac by gamma-ray irradiation
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IRRADIATION INDUCED DEGRADATION OF
DICLOFENAC IN AQUEOUS SOLUTION

LIU Qun' ZHENG Zheng LUO Xingzhang’ ZHANG Jibiao® ZHENG Binguo'

(1. State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing, 210093, China;

2. Department of Environmental Science and Engineering, Fudan University, Shanghai, 200433, China)

ABSTRACT
®Co ~y-ray irradiation-induced degradation of diclofenac and effect of degradation paraments such as initial
diclofenal concentration, radical promoters, radical scavengers, and coexisting substances in natural waters
were investigated. Furthermore, the degradation results were evaluated in comparison with the results by
dielectric barrier discharge, and the corresponding transformation pathways were proposed. The results showed
when the initial concentration of diclofenac was 20. 5, 30.4 and 50. 1 mg-L™", the kinetics constant was
2.55,2.12 and 1.90 kGy ~'. The results obtained with the additon of H,0,, CH,OH and thiourea suggest
that degradation of diclofenac could take place via two pathways: oxidation by +OH radicals and reduction by
e,  and H+ . The commonly coexisting substances in natural waters, such as humic acid and NO; , did not
affect the degradation efficiency. Based on the intermediates identification, the transformation pathways were
proposed to be initiated mainly by H- , e, and -OH.

Keywords: diclofenac, gamma-ray irradiation, transformation pathways.



