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PBDEs in Sediments from 14 Principal Tributaries of Haihe River and Their

Potential Risk

ZHAO Gao-feng', ZHOU Huai-dong' , DU Miao®, YANG Lin’, LI Kun’, WU Zheng-yong’, GAO Ji-jun'

(1. China Institute of Water Resources and Hydro-power Research, Beijing 100038, China; 2. Institute of Urban Environment, Chinese
Academy of Sciences, Xiamen 361021, China; 3. College of Forestry, Central South University of Forestry and Technology, Changsha
410004, China)

Abstract: Violent disturbance are occurring in Haihe River basin due to a large number of human activities. To investigate the PBDEs
pollution status and their distribution character, 48 surface sediment samples (at the top 0-5 c¢m layer) were collected from 14 principal
tributaries in Haihe River basin. The contents of 27 PBDEs congeners in sediments were measured using Varian CP3800/300 GC-MS/
MS technique. The measured level of PBDEs ranged from 0. 06 to 2. 10 ng g”", the highest concentrations of PBDEs were detected in
the sediment samples from Tuhai River, with geometric mean 2. 10 ng-g~'. BDEI84, 207, 197, 191, 183 and 156 were the most
predominant PBDE congeners, with their concentrations accounting for 40% of the total PBDEs concentration observed in the samples.
Whereas BDE15, 28 and 47 were the primary PBDE congeners in the sediments from other rivers, with their concentration accounted
for over 22% of the total PBDEs concentration. The PBDEs levels monitored in the present study were compared to those reported
recently for districts located in other countries. The concentrations of PBDEs in the sediment samples were in the same order of
magnitude of those reported on background levels in remote lakes sediment in European and American countries, which shows low-level
PBDEs contamination in sediments.
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Fig. 1 Sampling sites from 14 principal tributaries of Haihe river
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Table 1 Statistical results of PBDEs (GM) in the sediment samples from 14 principal tributaries of the Haihe River, China/ng-g ™'

BDE3 NA ND NA ND ND NA ND ND ND ND ND ND ND 0.01
BDE7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BDE15 0.22 0.27 0.18 0.23 ND 0.28 0.27 0.04 0. 05 0.13 0.13 0. 26 0.11 0. 05
BDE17 ND ND ND ND NA ND ND ND ND ND ND ND ND ND
BDE28 0.10 0.10 0.09 0.10 0.12 0.02 ND NA 0.02 0.01 0.02 NA 0.03 0.02
BDE49 0.04 NA ND ND NA 0. 05 0.02 ND ND ND ND NA ND ND
BDE71 0. 05 ND NA ND 0.02 0.02 0.03 ND ND ND ND ND ND ND
BDE47 0.13 0.11 0.12 0.13 0.16 NA ND ND 0.02 0.01 0.02 ND 0.01 0.03
BDE66 NA NA ND ND ND ND ND ND ND ND ND ND ND ND
BDE77 ND NA ND ND ND ND ND ND ND 0.01 ND ND ND ND
BDE100 NA ND NA NA 0.02 ND ND ND ND ND NA ND ND ND
BDE119 NA ND ND ND ND ND ND ND ND ND NA ND ND ND
BDE99 0.04 0.11 0.13 0.15 NA NA NA NA NA ND 0.02 ND ND ND
BDE85 ND NA ND ND ND ND ND ND NA ND ND ND ND ND
BDE126 ND ND ND ND NA ND ND ND ND ND ND ND ND ND
BDE154 NA NA NA 0.02 0.11 NA ND ND ND ND ND NA ND ND
BDE153 0.02 NA NA 0.11 0.02 NA ND ND ND ND ND ND ND ND
BDE138 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BDE156 NA NA NA 0.02 0.12 NA ND NA 0.02 0. 10 0.13 ND 0.03 0.03
BDE184 NA 0.02 NA 0.02 0.16 NA ND NA 0.02 0.12 0.14 ND 0.04 0.03
BDE183 0.11 0.02 0.02 0.11 0.13 0. 05 NA NA 0.02 ND ND NA 0.01 0.03
BDE191 0.05 0.02 NA NA 0.13 0.05 ND NA 0.02 ND NA NA NA ND
BDE197 NA ND ND ND 0.13 NA ND ND ND ND NA ND ND ND
BDE196 NA ND ND ND 0.03 NA ND ND ND ND 0.02 ND ND ND
BDE207 NA ND ND ND 0.15 NA ND ND ND ND ND ND ND ND
BDE206 NA ND ND ND 0.03 ND ND ND ND ND ND ND ND ND
BDE209 NA ND ND 0.07 0. 06 0.13 ND ND 0. 06 ND ND ND ND ND

PBDEs 1.46 1. 06 0. 96 1.43 2.10 1. 00 0.48 0. 06 0.20 0.51 0.77 0. 40 0. 46 0.37
1)PBDEs = polybrominated diphenyl ethers; PBDEs 172 LOD ; 50% ; NA.
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Table 2 Levels of PBDEs among sediments in various localities in other countries/ng+g ™!
( ) (G PBDEs
2009 0.06 ~2.10
D 1999 Lake DV09 0.17 [16]
2) 2004 Lake Ontario 2.8 [17]
3 — Elbe <0.17 [18]
4 — Westem Scheldt 0.42 [18]
5 2001 Lake Ellasjgen 0.73 [19]
) 2006 Ny-Alesund Lakes 0.25 (0.056 ~0.6) [13]
7 2001 ~2002 Lake Superior 0.49 ~3. 14 [20]
" 2002 Lake Michigan 1.67 ~3.97
7 2002 Lake Huron 1.02 ~1.87 [21]
&) 2003 Lake Erie 1.1
9 2004 Lake Michigan 2.6 [22]

1) PBDE: not available;?) PBDE28, 47, 49, 99, 100, 116, 153, 154, 181, 183, 196, 197, 198, 201, 203, 204, 206, 207, 208, and 209; 3)
Decabromobiphenyl ; tetrabromodiphenyl ether; 4) Hexabromobiphenyl; tetrabromodiphenyl ether; 5) PBDE 28, 47,71, 77, 99, 100, 138, 153, 154,
and 183; 6) PBDE3, 7, 15, 17, 28, 47, 49, 66, 71, 85, 100, 119, 138, and 154; 7) PBDE28, 47, 66, 85, 99, 100, 153, 154, and 183; 8)
PBDE17, 28, 47, 49, 66, 71, 85, 99, 100, 138, 153, 154, 183, 190, 206, 207, and 208; 9) PBDE28, 47, 99, 100, 153, 154, and 183



2073

[15]

BDE209

PBDEs
PBDEs

’ ’

PBDEs ( > PBDEs
0.06 ~2.10 ng-g™")
( > PBDEs 0.06 ~ 3.97
ng+g") (2.
4

PBDEs 14
PBDEs N )
PBDEs

(2.10 ng-g™"),
PBDEs (0.06 ng-g™');

PBDEs

[ 1] Persistent Organic Pollutants Review Committee ( POPRC ).
Stockholm Convention on Persistent Organic Pollutants. Draft
Risk Management Evaluation for Commercial Pentabromodiphenyl
Ether[ S].2007.

[ 2] US Environmental Protection Agency ( US EPA ). Method
3630C-Silica Gel Cleanup, SW-846 Manual ( Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods) , 3rd Ed,
1996 EB/OL]. http://www. epa. gov/epaoswer/hazwaste/test/
3_series. htm.

[ 3] World Health Organization ( WHO ). Environmental health
criteria 162. Brominated diphenylethers. International Program on
Chemical Safety, WHO, Geneva, Switzerland, 1994 EB/OL].
http ://www. inchem. org/documents/ehc/ehce/ehc192. htm.

[4] Sellstrtsm U, Kierkegaard A, DeWit C, et al. Polybrominated
diphenyl ethers and hexabromocyclododecane in sediment and fish
from a Swedish river [ J ].
Chemistry, 1998, 17 1065-1072.

[5] HaleR C, La Guardia M J, Harvey E, et al. Potential role of

Environmental Toxicology and

fire retardant-treated polyurethane foam as a source of brominated
diphenyl ethers to the US environment[ J]. Chemosphere, 2002,
46. 729-735.

[6] Zhao GF, WangZ J, Dong M, et al. PBBs, PBDEs, and PCBs
levels in hair of residents around e-waste disassembly sites in
Zhejiang Province, China, and their potential sources [ J .
Science of the Total Environment, 2008, 397 . 46-57.

[ 7] Lioy PJ, Weisel C P, Millette ] R, et al. Characterization of the
dust/smoke aerosol that settled east of the World Trade Center
(WTC) in lower Manhattan after the collapse of the WTC 11
September 2001 [ J]. Environmental Health Perspectives, 2002,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

110 703-714.
Wolff M'S, Teitelbaum S L, Lioy P J, et al. Exposures among
pregnant women near the World Trade Center Site on 11
September 2001[ J]. Environmental Health Perspectives, 2005,
113 739-748.
Tamade Y, Shibukawa S, Osaki H, et al. A study of brominated
compounds release from appliance-recycling facility [ J ].
Organohalogen Compound, 2002, 56 . 189-192.
Leonards P, Santillo D, Brigden K, et al. The second
international workshop on brominated flame retardants, Stockholm
May 14-16 ; Human levels and trends[ C]. 2001. 233-236.
Borghesi N, Corsolini S, Leonards P, et al. Polybrominated
diphenyl ether contamination levels in fish from the Antarctic and
the Mediterranean Sea[ J]. Chemosphere, 2009, 77 ; 693-698.
Li X, Huang J, Fang L, et al. Photodegradation of 2,2°, 4, 4°-
tetrabromodiphenyl ether in nonionic surfactant solutions [ J].
Chemosphere, 2008, 73: 1594-1601.
Jiao L, Zheng G J, Minh T B, et al. Persistent toxic substances
in remote lake and coastal sediments from Svalbard, Norwegian
Arctic; Levels, sources and fluxes[ J]. Environmental Pollution,
2009, 157:1342-1351.
Hagmar L, Hallberg T, Leja M, et al. High consumption of fatty
fish from the Baltic Sea is associated with changes in human
lymphocyte levels[ J]. Toxicology Letters, 1995, 77 . 335-342.
[J]. , 2009, 30 (6): 1850-1854.
Stern G A, Braekevelt E, Helm P A, et al. Modern and
historical fluxes of halogenated organic contaminants to a lake in
the Canadian arctic, as determined from annually laminated
sediment cores|[ J]. Science of the Total Environment, 2005,
342 223-243.
Qiu X, Marvin C H, Hites R A. Dechlorane plus and other flame
Ontario [ J ].
Environmental Science and Technology, 2007, 41 . 6014-6019.
De Boer J, De Boer K, Boon J P. Chapter 4-Polybrominated

retardants in a sediment core from Lake

biphenyls and diphenylethers. The handbook of environmental
chemistry Vol. 3 Part K New types of persistent halogenated
compounds[ M ]. Heidelberg: BSpringer-Verlager, Berlin, 2000.
Evenset A, Christensen G N, Carroll J, et al. Historical trends
in persistent organic pollutants and metals recorded in sediment
from Lake Ellasjoen, Norwegian Arctic [ J ].
Environmental Pollution, 2007, 146 : 196-205.

Song W L, Ford J C, Li A, et al. Polybrominated diphenyl

Bjornoya,

ethers in the sediments of the Great Lakes. 1. Lake Superior[ J].
Environmental Science and Technology, 2004, 38 . 3286-3293.
Song W L, Li A, Ford J C, et al. Polybrominated diphenyl
ethers in the sediments of the Great Lakes. 2. Lakes Michigan
and Huron[ J].
39. 3474-3479.

Environmental Science and Technology, 2005,

Zhu L. Y, Hites R A. Brominated flame retardants in sediment
cores from Lakes Michigan and Erie[ J]. Environmental Science

and Technology, 2005, 39 . 3488-3494.





