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Photocatalytic Degradation of Perfluorooctanoic Acid by Pd-TiO, Photocatalyst
LIU Qing',YU Ze-bin'** ,ZHANG Rui-han', LI Ming-jie' , CHEN Ying', WANG Li', KUANG Yu',ZHANG Bo',
ZHU You-hui'

(1. School of the Environment, Guangxi University , Nanning 530004, China; 2. Guangxi Hualan Design and Consulting Group Co. ,
Ltd. ,Nanning 530011, China)

Abstract ; Perfluorooctanoic acid (PFOA) is a new persistent organic pollutant which has got global concern for its wide distribution,
high bioaccumulation and strong biological toxicity. In present study, the photocatalytic degradation of PFOA using palladium doped
TiO, (Pd-TiO, ) prepared by chemical reduction method was investigated. The photocatalysts were characterized by XRD, FESEM and
UV-vis DRS and were used for PFOA degradation under 365 nm UV irradiation. The results indicated that the grain size of TiO, was
smaller while the specific surface area increased and the absorption of ultraviolet light also enhanced after using chemical reduction
method, but all these changes had no influence on PFOA degradation. However, the degradation was significantly enhanced because of
the deposition of Pd, the fluoride concentration of PFOA was 6. 62 mg-L ™" after 7 h irradiation which was 7. 3 times higher than that of
TiO, (P25). Experiments with the addition of trapping agent and nitrogen indicated that -OH played an important role in PFOA
degradation while the presence of O, accelerated the degradation. The main intermediate products of photocatalytic degradation of PFOA
were authenticated by an ultra-performance liquid chromatography coupled with quadrupole time-of-flight mass spectrometry systems
(UPLC-QTOF-MS). The probable photocatalytic degradation mechanism involves h* attacking the carboxyl of PFOA and resulting in

decarboxylation. The produced -C F, ., was oxidized by -OH underwent defluorinetion to form shorter-chain perfluorinated carboxylic

2n +
acids. The significant enhancement of PFOA degradation can be ascribed to the palladium deposits, acting as electron traps on the Pd-
TiO, surface, which facilitated the transfer of photogenerated electrons and retarded the accumulation of electrons.

Key words:PFOA; TiO, ; photocatalytic; palladium doping; reaction mechanism
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Fig. 1 Schematic diagram of the photoreactor
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