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Abstract: Recently, the photochemical degradation mechanisms of 2,4-dichlorophenol (2,4-DCP) and the conse—
quent toxicities of its intermedates cause a worldwide concern due to its potential carcinogenesis, teratogenesis, and
mutagenesis as well as ecotoxicological effects. Herein, the * OH-nitiated indirect photochemical transformation

mechanism, environmental fate and aquatic toxicity of 2,4-DCP as well as its degradation intermediates in water envi—

(41425015); 57 (2015M572375)
(19879 E-mail: gaoyanpeng(@gig.ac.cn
* ( Corresponding author) E-mail: antc99@ gdut.edu.cn



180 11

ronment were theoretically calculated in detail. The results show that 2,4-DCP can be degraded readily via * OH-ad-
dition and H-abstraction pathways. The * OH-addition was the predominant pathway at low temperature ( <313 K),
mainly producing 4,6-dichlorobenzene— ,3-diol; whereas the phenolic hydroxyl H atom was predominantly abstracted
by * OH at high temperature, mainly forming 2-ehlorobenzene-p-benzenequinone. What’ s more, dioxin would be al-
so formed via the H-abstraction pathway in the high temperature water environment with limited concentration of re—
active species. Furthermore, the computational toxicology results indicate that the transformation products from H-
abstraction pathways possess an increased aquatic toxicity to fish compared with * OH-addition products, and even
exceeds one toxic level than 2,4-DCP. Therefore, more attentions should be paid to photochemical products as well
as the original 2,4-DCP, particularly those products from H-abstraction pathways.

Keywords: 2, 4-dichlorophenol; photochemical transformation mechanisms; transformation products; theoretical

chemical calculation; eco-toxicity; toxicity evolution
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Fig. 3 Schematic free energy diagram for the reaction
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