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Development of Self-assembled Dumbbell-like Fe,O, Micro/nanomaterial for

Application in Thermocatalytic Degradation of Polybrominated Biphenyls

HUANG Xin-chen'* ,ZONG Gang'" ,LIU Ye-xuan®, LU Hui-jie’, LI Qian-qian”, LI Bin-ke*,ZHAO Yan-hui’*, SU
Gui-jin’

(1. School of Environmental and Chemical Engineering, Xi’an Polytechnic University, Xi’an 710048 , Chinaj; 2. State Key Laboratory of
Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China)

Abstract: Polybrominated biphenyls (PBBs) are a group of new persistent organic pollutants, which have high toxicity and long-term
bioaccumulation, and cause potential risks to human beings and aquatic ecosystem. Self-assembled dumbbell-like Fe, O, was
synthesized via ethylene-glycol mediated method to degrade PBBs, using BB209 as a model compound. The results showed that the
growth process of dumbbell-like Fe, O, precursor had two stages involving a fast nucleation of amorphous primary particles followed by a
slow aggregation and crystallization of primary particles. Dumbbell-like Fe, O, showed high activity for degradation of BB209 at the
reaction time of 30 min with the degradation efficiency of nearly 100% at 300°C. A whole series of nonabromobiphenyl to
monobromobiphenyl and biphenyls were detected as the degradation products of BB209 by dumbbell-like Fe,O,, indicating the
occurrence of successive hydrodebromination reaction. Furthermore, the amounts of three NoBB isomers followed the order of BB207 >
BB208 > BB206, indicating that the reactivity of C—Br of BB209 was in order of meta- > para- > ortho-positions.

Key words : self-assembled dumbbell-like iron oxides; micro/nanomaterial ; thermocatalytic degradation; BB209 ; hydrodebromination
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Fig. 2 SEM images of the as-prepared iron oxide precursors collected at different intervals since the precipitate occurred
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Fig. 4 FT-IR spectra of precursor and reaction formula in the synthesis process and Schematic Illustration for the Growth Process of the precursor
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