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Removal of Polybrominated Diphenyl Ethers in River Sediments by Thalia Dealbata
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(1.Department of Environmental Engineering, Key Laboratory of Water/Soil Toxic Pollutants Control and Bioremediation of Guangdong Higher
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Abstract: Thalia dealbata is a fast —growing and quick —multiplying aquatic plant, and may be used to phytoremediate polybrominated
diphenyl ethers(PBDEs ) in river sediments. A pot experiment was conducted in a greenhouse to investigate the changes of type and concen—
tration of PBDEs and the microbial activity in sediments under Thalia dealbata. Thalia dealbata significantly enhanced the removal rate of
BDE-209 in the sediments. After 390 days, the concentration of BDE-209 in control and treatment reduced to 1.13 mg+kg™ and 0.97 mg*
kg™ from 1.33 mg-kg™, respectively, with removal rate increased from 15% to 27%. GC—MS analysis suggested that degradation products of
BDE-209 varied from tribromodiphenyl ethers to nonabromodiphenyl ethers such as BDE-207 and BDE-206. The relationship between mi—
crobial activity and removal efficiency of BDE-209 in sediments showed that planting Thalia dealbata enhanced microbial activity, and thus
accelerated removal of BDE-209. The residual BDE-209 was negatively correlated with microbial activity characterized by FDA.
Keywords: polybrominated diphenyl ethers; phytoremediation; debromination; Thalia dealbata
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Table 1 PBDE standard mixtures, recovery indicators, and internal standards and their fragment ions

eSS WHE EREF(m/z) TP WS EREF(mlz)
IR Bk BDE-17 81 161 IR BDE-190 81 161
=R gk BDE-28 81 161 J\IRER R i BDE-197 81 408
VU PR BDE-71 81 161 I\ IR ER R i BDE-203 81 563
U PR I PR BDE-47 81 161 IR A Bk BDE-196 81 799
VUL R Pk BDE-66 81 161 JURE S Bk BDE-208 81 488
LA ik BDE-100 81 161 JUTRIER ik BDE-207 81 486
LA ik BDE-90 81 161 JUTRER ik BDE-206 81 486
PRI ik BDE-154 81 161 [ IR ik BDE-209 81 488
PRI ik BDE-153 81 161 Bl &SN PCB-209 497 501
PRI ik BDE-138 81 161 Efi& RN BC-PCB-141 371 373
L U Bk BDE-183 81 161 AR BC-PCB-208 475 481
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Figure 1 GC-MS chromatograms of PBDE standards
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Table 2 Percentages of BDE-209 in total PBDEs in samples
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90 89 90 93 95
150 90 87 95 94
210 91 87 93 96
270 84 90 95 95
330 92 88 95 95
390 91 91 96 95
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Figure 2 Changes of BDE-209 in samples over time
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Figure 3 Correlation between BDE-209 residual concentration and

FDA in sediments
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Figure 4 Changes of concentrations and proportions of PBDEs in

sediments over time
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