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Pollution Characteristics and Risk Assessment of Polybrominated Diphenyl

Ethers in the Surface Sediments from Middle Reaches of the Yangtze River

TIAN Qi-chang' >, TANG Hong-bo', XIA Dan’, WANG Sha-sha’, GAO Li-rong’ "
(1. Graduate School of Shenyang University of Technology, Shenyang 110870, China; 2. State Key Laboratory of Environmental Chemistry
and Ecotoxicology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract; Polybrominated diphenyl ethers (PBDEs) are highly lipophilic compounds with high toxicity and long-term bioaccumulation,
which have strong affinities to suspended particulates in water. So PBDEs are easily adsorbed to sediments, and cause potential risks to
human beings and aquatic ecosystem. In order to investigate the levels and patterns of PBDEs in the Yangtze River, 13 surface
sediment samples were collected from the middle reaches of the regions and the concentrations of 9 PBDE congeners in the sediments
were determined using High Resolution Gas Chromatography/High Resolution Mass Spectrometry ( HRGC/HRMS ). The total
concentrations of PBDEs ranged from 46. 1 to 326 pg-g~" dry weight. BDE-99 and BDE-47 were the dominant PBDE congeners, which
averagely contributed 51. 6% and 19. 6% , respectively. The concentrations of PBDEs were relatively low compared to those in other
studies. The total organic carbon (TOC) was also analyzed in this study, and the results indicated that there was no obvious positive
correlation between the levels of PBDEs and TOC. In addition, based on the PBDEs concentration levels, the ecotoxicological risks of
PBDEs contamination in surface sediments of the Yangtze River were evaluated by the quotient method. The results showed that the
levels of PBDEs were considerably low and these compounds should have no risk to human health.

Key words : polybrominated diphenyl ethers; middle reaches of the Yangtze River; sediments; total organic carbon; risk assessment
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Fig. 1 Map of the sampling sites in the middle reaches

of the Yangtze River
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Table 1 ~ Geographical information of the 13 sampling

sites from the middle reaches of the Yangtze River

s R R
N/ (°) ZIE/(°)
cl R 30.7353 111.5836
2 AW E 30.7700 111. 605 8
c3 1R I 30. 655 3 111.4592
C4 I 30. 479 4 111.5397
cs R 30.5153 111.6311
6 B 5% 15 30.5203 111.8408
c7 HTH 30. 646 7 111.8397
C8 A HLH 30. 544 4 111.8725
9 LAEAH 30.563 1 111.9817
C10 T 30. 3653 112.1619
Cll1 BRTIE 30.5039 112.3394
C12 NS 30.3100 112.418 6
C13 YL 30.2292 112.4356
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69.3% ~117% , i /& EPA1614 AYBEAR TR,

2 HR5ITR

2.1

YUY h PBDEs 43 SRR E

PBDEs 7ERAEN 13 RS A KL, Bk i
(%) PBDEs [F)26¥3L 9 Ff 4351l BDE-28 | 47, 66,
85,99, 100, 153, 154 F1183( W% 2). > 9BDEs

KiLFiER BT PBDEs ik EKE/pg-g !

Table 2 Concentrations of PBDEs in sediments from the middle reaches of the Yangize River/pg-g~

1

LKV Cl 2 3 c4 c5 c7 c8 C9 C10 Cl1 c12 C13
BDE-28 .61 2.14 1.69 2.52 2.14 0.800 1.73 2.11 0.780 1.10 1.34 1.14 1.18
BDE-47 26.6 23.6 267 16.4 354 9.95 332 17.8 12.1 22.6  49.1 16.9 33.2
BDE-66 1.49  1.07 1.03  0.800 16.1 0.410 1.24  1.29 0.390 0.740 1.36  0.820 1.05
BDE-85 0.040 0.320 0.010 0.250 0.030 0.260 0.420 0.010 0.170  0.020 0.150 0.030  0.020
BDE-99 61.3 41.2 645  48.7 183 23.2 68.7  40.5 31.7 41.1 84.7  37.9 124
BDE-100 7.83  5.27 5.8  5.74 20.9 2.88 8.86  4.58  3.55 4.90 9.33  4.25 14.7
BDE-153 16.9  11.1 13.7 1.7 520 5.79  17.8 10.4 7.74  12.2 15.3 9.57  40.1
BDE-154 4.15 3.36 409 1.12 10.4 1.34 4.52 2.8 1.84 2,48  4.28  2.71 9.31
BDE-183 294  2.02 222 3.5l 5.75  1.49 1.71 6.73 0.960 6.60  0.770 10.2 2.34
> 9BDEs 123 90.0 120 90.7 326 46.1 138 86.3  59.2 91.7 166 83.5 226
TOC(100% ) 3.36 2,96 3.09 2.98 252 2.76 2,26 1.96 0.880 1.88  2.93 1. 80 2.94

() Fr IR 46. 1 ~326 pg-g ™' Z 0], FHME R 127
pgeg”'. C5 s (CEARTH MW ) B i, o 326
pgrg” ErEREARIY I C6 S (BT AEEM) , N
46.1 pgeg™'. M C5 & LUFA BRI B0 A
Al fE 7 AR — o T TS Y e, R AR S P
PBDEs ¥ B W% 55 1 At 5407, {H S AR b 7E 51K
K. NFR 2 [FIET AT LA 4 F 58 DX 3 i) 7 7K F
TH—EER FHWH.C5>CI13>C11 >C7 >Cl >
C3>Cl0>C4>C2>C8>Cl12>C9 >C6. SLuzhR
EKH,C5 mERR T SRERRA SN, LS
W TE A G, IF HK 18, VIR ikl K £,
PBDEs #4ATE LA E R 1T C6 A S Ak, T fig
S R T I X I AR R R = e R R, N A
TUUERYIXT PBDEs YW Fff.

MFE 2 AT LA KT R A S i X
(1) PBDEs 7 54 i, {5 55 [ PN A8 1 DX 3t F v
VU PBDESs 75 Y HLA R (W3R 3) i fik
Tl | A2, KR ImER, WIS E K
TR 25 2« A0 38 S PER B TR PBDEs B9
R VL EAR TSR T & Y 125 7%, H Ik
AU IR JZ DU Th ) PBDESs 15 Y43k A7
HE X 2" 5, b FHAKF-

*3 ERMTRMEEHNRETRYH
PBDEs iﬁfgﬂ(zlz/ng'g’l

Table 3 Concentrations of PBDEs in surface sediments among

the rivers and coasts in China and other countries/ng-g~

Hh NY Wl /ng-g ! R
TR, T E —2) 0.200~0.900  [9]
KIGHETS I, v 5] — 4.60 ~10.3 (9]
Wighifs, o 13 0.0700 ~5.24 [10]
BRI, 9 0.780 ~49.3 [11]
ZRIT 9 2.21 ~94.7 [11]
PEYL, HhE 9 0.130 ~0.590  [11]
W7, — 0.560 ~41.3 [11]
BRyr o, 10 0.330 ~21.8 [11]
I, — 0.0400 ~4. 48 [11]
s, T 14 1.70 ~53.6 [12]
JE WP, 3% FH 9 0.72 ~48 [13]
RS 118 — 8 ~50 [14]
i Jeim, H A — N. D.? ~57.2 [15]
FRU-AE SR A — 0.400 ~18.0 [16]
WA B PR 13 0.0100 ~10.6 [17]
it JR AT fof 2 9 14.0 ~22.0 [18]
B, P HET — 2.00 ~42.0 [19]
TR, 35 1 9 0.490 ~3. 14 [20]
SHTLERA ], Pk 14 0.0600~0.600 [21]
A, 22 17 1.02 ~1.87 [22]
LR, R 10 N. D. ~0.730  [23]
SRR, S5 7 N. D. ~2.60 [24]
N 2INIIE SN 20 N. D. ~2.80 [25]
LI, 25 0.910 ~2.98 [26]
KL, mE 9 0.046 1 ~0.326 A5
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Fig. 2 Principal component analysis of PBDEs from the surface sediments of the Yangtze River
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