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Study on the degradation of diethyl phthalate in water
by dielectric barrier discharge plasma
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Abstract: Phthalates are challenging to degrade and highly toxic in the water environment, making it difficult
for ordinary sewage treatment plants to achieve ideal results. Dielectric barrier discharge(DBD) is widely used
in the degradation treatment of water pollutants due to its high efficiency and simplicity. This paper uses DBD
plasma to reveal the degradation mechanism of diethyl phthalate (DEP). The effects of power, DEP initial
concentration, and carrier gas type on the DEP degradation effect in the DBD plasma system were evaluated.

The role of five active substances in the degradation process was explored, and the degradation pathways and
toxicity of DEP were analyzed through ultra performance liquid chromatography-mass spectrometry (UPLC-
MS) technology. Experimental results show that increasing the power or lowering the initial concentration can
increase the degradation rate of DEP by plasma. Under an oxygen atmosphere, the DEP degradation rate rea-
ches up to 97. 6%. During the reaction, the temperature of the solution increases, and the pH value decrea-
ses, resulting in a decrease in the concentration of H,(, and O; in the water. The quenching experiment
shows that « OH, + ,~ and 'O, play a vital role in the degradation of DEP. The DEP degradation process

includes removing methyl groups, lipid groups and branched chains, and mineralization into CO, and H,O.
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The toxicity analysis of six intermediate products reveals that five of them exhibit reduced toxicity.

Key words: diethyl phthalate(DEP) ; dielectric barrier discharge(DBD) plasma; degradation rate; deg-

radation pathway; toxicity analysis
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