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Analysis of Ecological Risk and the Content Situation of Polybrominated

Diphenyl Ethers in Sediments from Northeast China River Basin

NIE Hai-feng'®?, CHENG Hang-xin’*, ZHAO Chuan-dong’’, LIU Ying-han®’, YANG Ke'??, LI Kuo®”’,
PENG Min’?, LIU Fei'*”

(1. School of Earth Sciences and Resources, China University of Geosciences (Beijing) , Beijing 100083, China; 2. Key Laboratory of
Geochemical Cycling of Carbon and Mercury in the Earth’s Critical Zone, Chinese Academy of Geological Sciences, Langfang 065000,
China; 3. Institute of Geophysical & Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China)
Abstract: To investigate the polybrominated diphenyl ethers (PBDEs) pollution status, sediment samples were collected from major
rivers in northeast China. Contents of 41 PBDEs congeners in sediments were measured using GC-NCI-MS. BDE209 was not detected,
measured level of total PBDEs ( excluding BDE209) ranged from 0.91 to 17.67 ng-g~' dry weight, the highest concentrations of
PBDEs were detected in the sediment samples from upstream and downstream of Jilin City in the Second Songhua River Basin, with

15.86 and 17.67 ng-g™".

86.5% and 76.6% of the total PBDEs concentration measured in the samples. Each congener content difference was not obvious in

BDE207 and BDEA47 were the predominant PBDE congeners, with their concentrations accounting for

other river sediments. PBDEs levels monitored in the present study were compared to those reported recently for districts located at
home and abroad, and with ecological risk analysis. PBDEs content is at a low level in sediments of Northeast China River Basin and
there is no ecological risk.

Key words : PBDEs; sediment; ecological risk; exposure level; pollution; Northeast China River Basin
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Fig. 1 Sampling sites of sediments in the

Northeast China River Basin
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Fig. 2 Detection rate and concentration of PBDEs congeners

from sediments in Northeast China River Basin
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Table 1  Comparison of PBDEs concentrations in sediments from different areas ( dry weight)
Hb oS, ND Hi/ngeg ! SCHK || HA N Fi/ngeg ! SCHiR
Lake DV09, Canada -2 0.17% [8] ||Pearl River Estuary, China —  0.11~13.03 [25]
Taku sewage Estuary, China 13 0.1~0.5 [9] Guiyu pollution River, China 14 51.3~16.1 [26]
Yangtze River Delta, China 40 ND¥ ~0.55 [10] [|Scheldt Estuary, Netherlands — 0.6~17.6 [27]
Ny-Alesund Lakes, Norway 14 0.06 ~0. 60 [11] ||Netherland 5 0.6~17.6 [28]
Lake Ellison, Norway 10 0.73 [12] ||[#AFETTHEL, o 24 1.94~17.67 AW
Beijing, China 10 1.3~1.8 [13] ||Rive and Offshore, Portugal — 0.5~18.0 [29]
Lake Huron, USA 17 1.02 ~1.87 [14] [|River and coastal sediments, Portugal 40 0.5~21.0 [29]
Haihe River Basin, China — 0.06 ~2.10 [15] ||Pearl River Estuary, China — 0.33 ~21.83 [30]
Industrial Port, Korea 20 2.03 ~2.25 [16] |[Denmark — 0. 06 ~25.20 [30]
Bohai, China 10 2.45 [17] ||Sundarban mangrove wetland, India 12 0.08 ~29.03 [31]
Lake Michigan, USA 7 2.60 [18] ||Ocean, Korea — 1.1~33.8 [32]
Lake Ontario, Canada 20 2.80 [19] [|Cinca River, Spain 8 0.3~34.1 [33]
FURTIFiiie s BRI 25 0.91~2.98  ZA#f5Y ||Hadley Lake, USA — 5.2~37.6 [20]
Lake Superior, USA 9 0.49 ~3. 14 [20] ||Pearl River Estuary, China 10 9.88 ~39.0 [34]
WL, T E 8 1.99 ~3.15  ZRWF5Y || Niagara River, USA 9 0.72 ~48 [35]
South China Sea Northern part, China ~— 0.04 ~4.48 [21] |[Pearl, China — 0.78 ~49.28 [21]
Qingdao inshore, China 21 0.12 ~5.51 [22] || Viskan Rive, Sweden — 8 ~50 [36]
Busan Bay, Korea 20 0.38 ~5.86 [14] ||Hong Kong Offshore, China 14 1.7~52.1 [37]
Jinhae Bay, Korea 20 0.03 ~6.02 [14] ||East Pearl River Estuary, China 9 0.04 ~94.7 [38]
Great Lakes, USA 9 0.5 ~6.33 [23] ||San Francisco Bay, USA 22 ND ~212 [39]
Ocean, Korea — 0.05~6.37 [24] || Tees Estuary, Britain — 1.3~1271 [40]
Lake DV09 ,Canada — 0.12 ~6.87 [16] ||Laizhou Bay, China 11 1.3 ~1800 [41]
Westem Scheldt, Netherlands — 0.30 ~12.58 [25] ||Coastal marine sediments, Kuwait 7 80 ~3 800 [42]
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ol 2 R A0 T P O PR BT ok B vk B — iR LA
T A % Wk B PEC ( predicted environmental
concentration) 378 3 75 — i JE & SR AR AL A 43
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2.2
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( measured environmental concentration) 278",
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PeBDE, Ti. ~ JLI® OBDE, BDE209 35 DBDE, |
PeBDE % &5 /K *F- o =% . IR BDE 1Y & % &,
OBDE 1 2 # /K F & H ~ JLIR BDE 1Y & % &,

DBDE ()55 /K F- > BDE209 5 4 ] 75
ARALFEZ PRI h PeBDE . OBDE , DBDE )%
FEKF MEC(#2).

%2 PBDEs T GEFLFEARNBYFREKTE

Table 2 Exposure level industrial products of PBDEs form sediments in Northeast China River Basin

PBDEs Tl f# IR A MEC/ng-g !
S-01 S-02 S-03 S-04 S-05 S-06 S-07 S-08 S-09 S-10
PeBDE 0. 344 0.017 0. 095 0. 009 0. 022 0. 032 0. 067 0.314 0. 027 0.011
OBDE 0.248 0. 004 0. 093 0. 004 0. 296 0.031 0. 090 0. 863 0.023 0. 034
PBDEs Tl i 5B MMETTIR R MEC/ng-g ™! T R MEC/ng-g ™!
S-11 S-12 S-13 S-14 S-15 S-16 S-17 S-18 S-19 S-20
PeBDE 0.315 13.937 0. 066 0.151 0. 082 0. 002 0.052 0.010 0. 032 0. 024
OBDE 13.953 NDV 0. 070 0.051 0. 692 0.011 0. 049 0. 040 0.077 0. 065
PBDEs Tk i PATETL T B AH R SR MEC/ng-g ™!
s-21 S-22 S-23 S-24 S-25 S-26
PeBDE 0. 026 0. 007 0.017 0.313 0. 037 0.019
OBDE 2.279 0. 008 0. 040 0.823 0. 200 0.013

1) “ND” Frm Rt

2.2.2 AEERKRE

PR R 2 W53 DX B A A A 0 5 [ N AR L
THUIX FE AR, AR DU HBIX F 2 DU PBDEs
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Bor, SEULAESE A A A A, W 75 o — 25 IR A5
WOBT SR A R ARSF 7| KOS i A 28 XU
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Fig. 3 Evaluate results of ecological risk of PBDEs from sediments in Northeast China River Basin
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