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Concentration and Emission Fluxes of Halogenated Flame Retardants in Sewage

from Sewage QOutlet in Dongjiang River
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(1. State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou
510640, China ; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Fourteen sewage samples from sewage outlets in Dongjiang River were collected. Halogented flame retardants were extracted
and purified using dichloromethane and alumina/silica-gel column, respectively. The concentrations of halogenated flame retardants
were measured utilizing GC/MS, and the emission fluxes were estimated. Decabromodiphenyl ethane ( DBDPE) was the predominant
halogenated pollutant( accounting for 64% ) in sewage with the concentration ranging from 9. 1 ng/L to 990 ng/L. The concentrations of
polybrominated biphenyl ether(PBDEs), dominated by BDE209, in the sewage ranged from 6.9 ng/L to 470 ng/L, accounting for
30% of total halogenated flame retardants. The concentrations of other flame retardants, such as dechlorane plus(DP) ,1,2-bis(2,4,
6-tribromophenoxy ) ethane ( BTBPE ) , hexabromobenzene (HBB) , and pentabromotoluene (PBT) , were ranged within 0. 17-23. 6, nd-
26.3, nd-1.45 and nd-0. 45 ng/L, respectively. The concentrations of PBDEs in sewage of Dongjiang River were comparable to those
in influent wastewater of sewage treatment plants of Guangzhou, suggesting that the wastewater was discharged directly into Dongjiang
River without any treatment. The emission flux of halogenated flame retardants from sewage was 191 kg. Emission from industrial
wastewater, contributed to 48% -91% of total emission, was the main source of halogenated flame retardants.
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Table 1  Information of samples

i 4 (N) Z % (E) /L pH V5K
Al 113°50'55" 23°07'04" 2.3 7~8 T V5 7K
A2 113°48'18" 23°07'58" 2.3 7~8 T V5 7K
A3 113°38'14" 23°04'45" 2.3 6~7 T HEOoK
A4 113°34'10" 23°02'38" 2.3 7 T HETBoK
A5 113°32'07" 23°02'13" 2.2 7 A

A6 113°33'18" 23°03'13" 2.2 6~7 L HE oK
A7 113°35'02" 22°57'28" 2.1 9 T HEBOoK
A8 113°37'19" 22°59'38" 2.3 7 T HE oK
A9 113°40'16" 23°05'32" 2.4 7 g K
A10 113°48'52" 23°05'37" 2.4 7 AT G 7K
All 113°39'08" 23°02'35" 2.2 6 T HEoK
A12 113°40'03" 23°02'07" 2.4 7 A

A13 113°43'37" 23°01'55" 2.3 7 |

Al4 113°55'30" 23°06'32" 2.2 7 T v K

1 RH R

Fig.1 Map of the sampling locations
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Fig.2  Abundance of individual congener to total PBDEs
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Fig.3  Concentrations of halogenated flame retardants
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Fig.4 Abundance of halogenated flame retardants
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