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Vertical Distribution of PBDEs and DL-PCBs in Sediments of Taihu Lake

MA Zhao-hui'*, JIN Jun', QI Xue-kui', WANG Ying', JIANG Xia’, HE Song-jie', LI Ming-yuan'

(1. College of Life and Environmental Sciences, Minzu University of China, Beijing 100081, China; 2. Beijing Municipal Enviroment
Monitoring, Beijing 100048 ,China; 3. Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: Sediment core samples collected from the Zhushan Bay, Meiliang Bay, South Taihu of Taihu Lake were analyzed for 8
polybrominated diphenylethers ( PBDEs) and 12 dioxin-like PCBs ( DL-PCBs). The results revealed that the PBDEs levels were
highest in the Zhushan Bay, followed by Meiliang Bay and South Taihu; and the DL-PCB levels were highest in the Meiliang Bay,
followed Zhushan Bay and South Taihu. The vertical distribution of PBDEs level showed an exponential growth trend in Taihu Lake
sediments, BDE-209 was the most abundant PBDEs congeners; and the vertical distribution of the DL-PCBs level in the sediments
revealed that the contamination caused by DL-PCBs continued to increase in recent years, indicating that there were PCBs sources in
the Taihu Lake region. There was significant difference in the composition of PBDEs congeners at different depths in the sediments of
Meiliang Bay, however, the detailed causes remain to be investigated in further studies. The vertical distribution pattern of PCBs
congeners revealed that PCB-77,-118 ,-105 levels significantly decreased with increasing depth in 0-15 c¢m upper sediments and there

were no significant change in the lower sediments.

Key words : Taihu Lake; sediment; PBDEs; DL-PCBs; level; vertical distribution
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Fig. 1 Schematic graph of sampling sites of sediment

cores in the Taihu lake

1.2 XA

1028 : Agilent 6890-5975N < JFi Bk FHAY ( Agilent,
USA) ; € 5% 78 KA ( 1 i W 2@ A b AR T ) 5
BF2000 &< W T (At 50 A\ J7 e BB A R
Al KEBH R (HARHAHE) ; HRCRHEES
(04.23 BEEKER, Eijkelkamp) ; 2 ¥ £ # i # 500
FHEX CPS @A (A Z TR AR A F])

B AR 100 ~200 H (##[E MERCK 2 )
N (32 E MREDA AW]) | IEC4E(). T. Baker 2y
Al) . E W BE (35 E MREDA 2\ #]) ¥ b R 5% 9%,
NaOH J L4 WBLIR (43 M4l 5 Jo/K Bt B2 #h
(43Mr4l) , 450°CHIBE 5 by Al AR (LAt S
AN AR BEARIR (U A AR ; BDE-28 |
-47.-99 ., -153, -154 -183, -209 ."C,,-BDE-209 ,
“C,,- BDE- 139 %5 #£ 34 Iy H Cambridge Isotope
Laboratories. 'C,,-PCB-77 . -123  -118 , -114 -105 ,
2126, <167, =156, -169 ., -189 FxEEMY [ Labor Dr.
Ehrenstorfer. 13C12—PCB—81 V=77, -123 0 -118, -114
105, -126, -167 . -156 . 157 , -169 | -189 Frktlg H
Cambridge Isotope Laboratories.

FECTR AL (100 ~200 H )« F =5 Be kv, 1%
TZERIA 7 180°C TR 1 h DL I REEET
BE L) O T TR, &S .

P i ik G 1) % < B P Ak S, 30 g5 1 mol - LMY
NaOH Z i MAZ] 100 ¢ WfLaER T, 78501k 2 Ak
e 4 b BRVERERS 44 o HERRPRIZTE INAE] 100
g WALRER Y, Fe 0 R BRI BA A5 P
1.3 LRIk
1.3.1 FibIE Ik

PRt S TR 10.00 ¢(TH) AWK
FR1C,,-PCBs IR A (16 pg-pL ™" x40 pL) F1°C,,-
BDE- 139 (100 pg-pL™" x 25 uL) ."”C,,-BDE- 209
(1000 pg-wl.™" x25uL) FEIIA 200 mL 1F & %6 N
(11, AR ) &R RS R B I, IR a3 24
h. RO S AT A, R FH e i% 78 Ak
PBHREURH A 2 1 ~2 mL, ARG T 22 Z A rE R
(H TP MR T g hPERERE . 4 o TRIERERS . 1 ¢
PPERERE . 8 g FRTEREE . 2 ¢ HPERENL . 4 ¢ ToIKHR
FRAN ) Zlifk 70, e 50 mL 1E CbEiG b B A Rk
FE SR J5 B AR, F 20 mLL 1F & B Fi ik ik , 4% J5 100
mL S BE-1E C bE (97: 3, R TR EL) TR W e i
PR E 78 Rk 2 1 ~2 mL, SR % A€
HET, A 100 pL T6E, AWK E R E 100 pl, i
17 GC-NCI-MS 2.

1.3.2 DL-PCBs Fll PBDEs {{#853#r

3 5 . 4154 DB-5MS #5(30 m x0. 25 mm
i.d. x0.1 pm, Agilent Technologies, Palo Alto, CA,
USA). DAmgiZ < h#A, A 1.0 mLomin ™',
HIHEARE FREE 320°C, il B im0 1R 8 300°C , A1
WEAE, HEAEE 1wl % PBDEs THEFRE T ¥ ih
TRJE 7 100°C , 4545 2 min, SR LA 4°C - min ~' A 33K
TH2 300°C , {445 30 min. I/5E DL-PCBs [ T} i 2
J¥. 00 4R IR S 100°C, & FF 3 min, SR )5 D
5°C -min "' AYEF T} E 250°C.

R A AL A H B IR (NCT) |, 18 46 25 1 Wl
B (SIM) |, LA e 0 SR (40% ), 15 F T R &
150°C , DY #% #T i & 150°C. BDE-28, -47. - 100,
153 -154 - 183 EHEHHM MM FH m/z 79.0,
81.0,BDE-209 41~ m/z 407. 6 , 486. 6; Mix
"C,,-BDE-139 & m/z 79.0, 81.0, 573.7. 575.7,
C,,-BDE209 }y m/z 415. 6, 494. 6.

PCB-81, —77 iEH434 W B 0 m/z 290
292; PCB-123, -118 , -114, -105 , -126 ZEH4H W
MES TN m/z 326, 328; PCB-167, -156, - 157,
1694945 B T m/z 360, 362; PCB-189 HA#is 1
S} m/z 394, 396;C,,-PCBs PN FRIEFEITH W Il 85
m/z L312(]12—13'(:]35 X R YA 0 12.
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1.4 JFrEfEflSAE 2105, -126 ., -167 . -156 . 157 . -169 . -189 NFx [k
1.4.1 ISR SRE% RIET6% ~127% Z|i).

DI 4 (FHIE O BE RS BT A 12 1AL
24 h 5 T By L 550°C KBS 4 h) Jinks , 56 0E 5 ik
ISR, 26 AT S DAL R nbs , SEAT 3R 3 4y,
YAIE 73 MR, BDE-28 . -47 . -99 . -100, -153 .
-154 .-183, -209 fY-F- 4 [H1 53 43 51 Ry 119. 4% |
117.5% . 111.2% . 109.0% . 106.3% . 122. 6% .
96. 7% H1 138. 5% ,8 Flt PBDEs [ 14 it A1 X A7 i
2% (RSD) #/NT 23% . Fr A SE B0 B0 2 7 A 56
1614 J7 % 12 % {8 ( BDE-28 ~-183 [a[ i
FKIGFEALE 60% ~140% ,BDE209 4 50% ~200% ,
RSD /N T 40% ). PCB-77., -123, -118, -114 -
105, -126, -167 . -156, -169 . -180 . -189 [a]j&K 1A
(9 5] e 2 4 9 K 94.1% . 100.4% . 101.8% |
100.5% . 101.6% . 95.1% . 99.0% . 99.5% .
102. 1% | 105.6% . 105.2% ,PCBs [ %A 1) RSD
#B/NT13.7% .

BT TIONEA H L AR FEBUN

1.4.2  UHEMZ AR H PR

PBDEs #1 DL-PCBs 2K H P #5i %E & , PBDEs #ll
DL-PCBs 45 [f] % 4 () /2 IE M 2640 X R %L r =
0.9990. PCB-81, -77. -123, -118 ., -114, -105,
2126, 167, =156, -157 . -169 | -189 HALA Hi R Ky
0.1 pg, FIEK B N1 ~1.2 pg-g™'. BDE-28,
-47 . -100, -99, -154, -153, - 183 LA PR 7E
0.2 ~0.5 pg, FIERHR 2 ~5 pg-g™'; BDE-209 &
10 pg, 7746 H R 100 pg-g ™'

2 HR5ITR

2.1 KUY PBDEs Ml DL-PCBs 7K -4 3 1
Gair
2.1.1 HR PBDEs 7K P30 155370 B s ka3

8 Fl PBDEs [RI A FEHAR TR A BT A FE & 4R
AR, 2 | MR | R TR T
PBDEs ﬁ%(U?ifr IR 4354 2.0 ~ 168

PRXT IS5, 25 (1 P R A 2C,,-PBDEs F1PCp- ngeg ' FH 45.1 ngeg ' 0.5 ~69. 8 ngeg ', Yy
PCBs. ARHF5% i 15 17 4 #E 5 Hh°C,-BDE- 139 FlI 17.9 ng+g™'; 1.4 ~19.5 ng+-g™' ,3F¥) 5.6 ng-g™".
C,,-BDE-209 P43 1 IR 43 31 52 ~93% | ﬁ;ﬁ%tﬁ PBDEs [AlJIA R & UL3R 1. 2117 PBDEs
51 ~121%. “C,,-PCB-81, -77, -123, -118, -114, YK F-dae e, HAOR MR | F Rl
®1 Kl 3 MR P PBDEs #1 DL-PCBs K EFEH A
Table 1 Level of PBDEs and DL-PCBs in sediment cores of Taihu Lake
SRFE A FEERE/ em BDE-209/ng-g " > PBDEs /ng-g "~ > DL-PCBs /pg-g !
0~5 167 168 82.7
5~10 55.1 55.4 34.2
1Ly s 10 ~ 15 35.8 36. 1 32.3
15 ~20 4.8 5.0 31.0
20 ~25 4.2 4.5 37.7
25 ~30 1.8 2.0 30. 8
0~5 69. 6 69. 8 83.3
5~10 15.2 15.4 64.7
HRF RS 10 ~ 15 2.8 3.0 44.7
15 ~20 0.4 0.7 34.8
20 ~25 0.2 0.5 37.6
0~5 19.2 19.4 59.8
5~10 6.7 7.0 38.3
HEA 10 ~ 15 2.2 2.4 32.6
15 ~20 1.4 1.6 31.4
20 ~25 1.1 1.4 30.7
25 ~30 1.5 1.7 31.9

XF 3 ARG T ) PBDEs 7 2 AR FER
JEIEAT REL G, 3R 3 AR AE S ) PBDEs 7K
FEREE oA L R IR RO K i R MO R S
(r)#F0.8863 ~0.983 6 [H] (& 2). 21y #gie

V5 FEAIILE O ~ 15 em VLA PBDES 34t

G UTAE SR PBDESs BELAK ) 14 A= 77 0 4 154 ple ok 43
KAWIfr. sIERT WL, K1 4R ) PBDES 1544 A H
FoRi I INCIF e SE
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Fig. 2 Growth trends of PBDEs level in three sediment

cores of Taihu Lake

2.1.2 B4R DL-PCBs 7K-3 B 43 A K I 5 e 3

M | MRS | ORI 3 MR TUEU AR
w1 DL-PCBs 19 & 5 7K °F- 43 5l 7 30.8 ~ 82.7,
34.8 ~83.3,30.7~59.8 pg-g ' ZIH(F1). Bk
Bk, 3AHARRFE MM ERZE > DL-PCBs /K FH
T2, R GR S A2 s 2 2 U0 h DL-
PCBs ZKP-IEAHK Y (4N /& 3) , (HE TR KBIR)Z0T
FR¥yrh DL-PCBs BY7KF-, JF H 10 em PR HRE DL
Bl > DL-PCBs K VA (ki TR E. 3 4R FE
AT DL-PCBs BCRFFIREE (05 kR S & 3 T
RN | HERTE R KW D DL-PCBs
YRR, B R s RE T
PBDEs (3§ . X K I T 2009 4
Moon %> %F 4% [F Manshan 15 UURRBIIRTSE , Hit &
PE DL-PCB 7E 20 em IR (FEAE N 1985 4F) F|R)Z (&F
44 2005 4F) Z A BPUE K. 5T PCBs B &
A IR, 262 DL-PCBs 75 47K EAT AR 5 T
JZ RSB B, U B AE K L X A5 4 PCBs Y T 78
B, A FFT AR T A S 3k A b | kA
RIS I RS JCEHEAL DL-PCBs. R, 5
WAL X Tk DL-PCBs 175 42 R il J5 2 16 B A 1)
TR DL-PCBs-#Y 8 B F-EL.

AN, MR 0 ~ 25 em & 2 UL Y T
> DL-PCBs £ f B0 T2 L5 Fp A, ph i
HRS > DL-PCBs [ 5275 YL 4% 11175 il g K i) ™
. HZ, 20 ~5 em PP Z DL-PCBs /K
FEET S ~10 em JZ 2.5 7%, MHRIEF 0 ~5 cm
PUBWIH > DL-PCBs & HEEL S ~ 10 em = 1.4 f%.

SR SIEAT A 1L 5 1 975 S A T A A
KR 3).

120

y= 6390?3-0.0% Sx

* 0 -
r=0.6512 a 1100
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