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Photodegradation of Naproxen in Aqueous Systems by UV Irradiation:

Mechanism and Toxicity of Photolysis Products

MA Du-juan', LIU Guo-guang', LU Wen-ying', YAO Kun', ZHOU Li-hua®, XIE Cheng-ping’

(1. School of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China; 2. School of
Chemical Engineering and Light Industry, Guangdong University of Technology, Guangzhou 510006, China; 3. China Electronic
Product Reliability and Environmental Testing Research Institute Guangzhou 510610, China)

Abstract: This paper studies the degradation mechanism, the reaction kinetics and the toxicity of photolysis products of naproxen in
waters under UV irradiation (120 W mercury lamp) by quenching experiments of reactive oxygen species (ROS) , oxygen concentration
experiment and toxicity evaluation using Vibrio fischeri bacteria. The results demonstrated that NPX could be degraded effectively by UV
irradiation and the photolysis pathways was the sum of the degradation by direct photolysis and self-sensitization via ROS, and the
contribution rates of self-sensitized photodegradation were 0. 1% , 80.2% , 35.7% via +OH, '0,, O, , respectively. The effect of
oxygen concentration illustrated that dissolved oxygen had an inhibitory effect on the direct photodegradation of NPX, and the higher the
oxygen content, the more obvious the inhibitory effect. The toxicity evaluation illustrated the formation of some intermediate products
that were more toxic than NPX during the photodegradation of NPX. The process of NPX degradation in all cases could be fitted by the
pseudo first-order kinetics model.
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Fig. 2 Phototdegradation of NPX at five different initial

concentrations under dark and light condition
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Fig. 3 Effects of isopropanol, NaN;, and p-quinone

on the photodegradation kinetics of NPX by UV irradiation
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Fig. 4 Proposed pathway for photolysis of NPX in aqueous solution
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Table 2 Photodegradation kinetic parameters of

NPX in different aqueous solutions

WA k/min ! e t,,,/min
a7k 0.2197 0. 992 3.2
S 0.2195 0.9827 3.2
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PO 0.1413 0.9918 4.9
i@ N, 0.269 1 0.997 1 2.6
i 0, 0.144 8 0.996 4 4.8
0, (15)
2 2
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2 product
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KR (16) A NPX (1) A ik 2.

NPX A 3 72 1] 4 Ry 3 i A A ikt
i PR , A R AT Ak T A5

_dINPX] _
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