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FEE. 2009 4F 7 JAEILIRE rTRIRTT M | TCB MR E R AL T 58 AT BE K ARG, A IS B T RS
[t 8 B ZBLEEA T (PBDES ) 1 32 F0 22 SR (PCBs) . 25 KW, BE ST > PBDEs & I [FIy 4.21 ~ 1471 pgekg ™',
> ,PCBs S LG ND ~14. 1 pg-kg ™', PBDEs (Y BHLiC i T PCBs. AR DI e b LU, T3 e Ik 2R Y
PBDEs &5, K F MR b B AR ZE RS /E 1% PBDEs AZZA. 3T Tolk X Al .0 X B 5 7 PBDEs il PCBs % it
KRR 2R i TR, BRI, 3T Tolk XA PCBs AEHOEHEE. PBDEs Rl BAAE X & & 43 Hr 2
W1, BDE209 S dh il 9 55 3 % ) PBDEs #0& fi > PBDEs #Hti1 96.7% (64. 1% ~99.8% ). Ffiili1hy PCBs [l
R FEZ R PG PCBs FIZN SN PCBs, B # K 4E H PCBs [RIGIA N /3 A PCBs 77 W A AW EE A BAFAE— 2 25 7.
KRR IRTTE MR ZIRBOREE; 208, BN T, Wil

hESHES. XI131; X508 XHARIRE. A XEHES. 0250-3301(2013)10-4024-07

Polybrominated Diphenyl Ethers and Polychlorinated Biphenyls in Road Dust

from Suzhou, Wuxi and Nantong
SHI Shuang-xin, DONG Liang, LI Ling-ling, ZHANG Hui, LI Si-ming, ZHANG Tian-ye, HUANG Ye-ru

(Key Laboratory of Dioxins Pollution Control for State Environmental Protection, National Research Center for Environmental Analysis
and Measurements, Beijing 100029, China)

Abstract: Fifty-eight urban road dust samples were collected in June of 2009 from Suzhou, Wuxi and Nantong, South Jiangsu
Province. Eight polybrominated diphenyl ether ( PBDE) congeners and thirty-two polychlorinated biphenyl ( PCB) congeners were

measured using the gas chromatography-mass spectrometry. Concentrations of Z 8PBDEs and Z » PCBs ranged from 4. 21 to 1471

pg kg™ and ND was 14. 1 wg-kg™" in the road dust samples, respectively. On the average, levels of PBDEs were much higher than
PCBs in samples. Compared with the levels of PBDEs and PCBs in urban soil samples, results indicated that PBDEs levels observed in
road dust samples were much higher than urban soil samples collected from other cities. Road dust PBDEs from combustion sources and
vehicle emission should be attracted concerns. No significant difference was found between the levels of PBDEs or PCBs in the
industrial areas and the urban center area, but was higher than landscape area. The results showed that there were exited unintentional
emissions of PCBs in industrial areas. Investigation of compositional pattern of PBDEs indicated that BDE209 was the predominant
congener in all samples, contributed 96. 7% (64. 1% -99.8% ) of Z 8PBDES . The dominant congeners in the z » PCBs were tetra-
PCBs and hexa-PCBs. The compositional pattern of PCBs congeners found in the road dust was not consistent with that of the

commercial PCBs product and other environmental matrix.
Key words :road dust; PBDEs; PCBs; Suzhou; Wuxi; Nantong
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TR B K 22 v POPs B WS TAE ), HAE
PBDEs il PCBs iX W 254 i 58 EA0AR D, R I
7 POPs R % A0 11— Fh 5 ZLIR B 20 04, 3ok 7 18 %
JRAR IR T AR 25 P 858 AR Akt 5 119 18 35 N 25 Z 0.
B, BRI RIAR <75 wm (UKL AT D) 5o R
BIF M AR, WKLY i POPs 23 o M-I 5
BEALEEA L H SRR A P ANE s R R AR, o
HOEXF IR TG, KAl | B, JLENE
RO YR, T B K R B Y POPs i
A AR IE B AR I E A KA, 5 KA S I I i
EZSTRUNEL /i3 [0k PN (i) S

I E b DX 2 T R R R L X 2 —
XEBERE THERZWNYL, LW, B,
T, R EEEE Tl A, NRE T KEH
MOEL, BrReUR . B RS Tk A, Xk
Tl 4 b #F J& PCBs #1 PBDEs ¥ 78 Y 75 4t 3K
VU B I X 28 B R T Ak R R Bt — 2
T, T Uk 475 Y A POPs {5 4 H 25 ™ H T4

TR R AR PR A AR T T RN
B . w5 K2k + v PBDEs 1 PCBs 8 5 /K
SERNES ] 4 A RE R IR R ST T 5 Yok IR, X T
T YRk T IS POPs (9 AE A T R R AR B AR 2
B A B Ve .

1 RS

1.1 FESCREES Tikb 2

2009 4E 7 HAEJR N | e A1 JC 8 E T 58
ASRHFE S, 0 3 JOoRFEX R, AR,
O DRI T el X, SR Af 7 DL 3 1. 8 090 11 3 2
BESE—MZ 1 m x 10 m JEFEARAE XK, SRAETHE
JRAAT AN IS | BRI FIAR LI, SRAE X
PIRAE 3 ASFATRE S, BPATRE S SE 51 IR A 1
J 1 AHEBRES (=50 g). RS 8vk AR 12 0] 52
W, AL ARAT, BrE/ad | Pk
GEHEARRTYIR, EARENIFEREDENE, i
200 Hfi, Vmfrorb H.

F1 M, TEMEEE R RE SRS

Table 1  Locations and amounts of road dust sample in Suzhou, Wuxi and Nantong

Wi FoML X RTINS Tk X
pigil| R AT AR B 2B IR, X, &EX(5) RO (6) . TAkREIX (2) , RPX
A A, Rl SN (9) i Tk X (6) , FFEX(2)

Jrr e . - o N =
K5 BN | RS JEIEX (2), EEX(2), KX EMTAEQ2)  ETFEX , @& T

(3). B (2) . HIX

VAN i ibs @ WA INE 7 B AT

1) (n): REESNIEL

1.2 IR S
1.2.1 AbaEitin

FEHIEC K, &P Bl R (Tedia
AN, SR . AR AR (I R A 6
mol - L ™' ERFRIZ I, ZRIR/K VR INERVE VR , LS il T
Ja AR B =) . To/KBRER 8l (450°C HE %
6 h); ZUEALEN, WAL . LAl (Jbsifb ), b
). AERE:80 H (IEC ke A UM, 160°C #E)5 12
h, Sigma A F], EHE); #HP H+.100 ~200 H (IE
CVEAEH 2 3, Sigma A F], EHE).

AR R:99. 999% , FF g s 2 0 w4l
A1:99.999% 11T GC/MS #A.

BRERRUEY) . 8 F PBDEs #r #E 74 % . BDE2S .
47,100, 99, 154, 153, 183 (20 pg-mL™") A
BDE209 (200 wg-mL™', AccuStandard, Inc 23 &,
KM ) AR {7 % . C-BDE28, 47, 100, 99,
153, 154, 183 (2 mg-mL™')," C-BDE209 (50
pg-mL ™", Cambridge Isotope Laboratories 23 A, &

[€). 32 il PCBs pRUEIE I PCBS | 28, 52, 49, 44
37, 74,70, 66, 60, 101, 99, 87, 77, 82, 118,
114, 153, 105, 179, 138, 158, 126, 166, 187,
183, 128, 156, 180, 169, 170, 189 (2 wg-mL™",
AccuStandard, Inc A7), EHE). BRFRCHEA 2 . "C-
PCB28. 52, 118, 153, 180, 194 (1 pg-mL™',
Cambridge Isotope Laboratories A #], JEE). Wiz, "
C-PCB209 (100 pg-mL™", AccuStandard, Inc A #],
EH).
1.2.2 U4

TN 7 7 42 BUAY ( ASE-300 Dionex A A, 32
) 5 AOH 5% - B3 R A (2 FE AR A 7] Agilent
7890/5975C, R [E ) 5 B G Hb 2 IR Y M 3 -
BN (B A A QP2010-plus, HAR) ; gk 2% &
{X(RE111 Biichi 237, Fit:) 5 “FA7728 &AL (BV180
SEH AW, HA).
1.3 KA AL
13,1 A R U AR



4026 AN 5%

B 34 %

14 5.00 g JB KA FERANS o WAL EEA
TN AE R AL 34 mL ZEBGB A, fiiA 10 ng "C-
PBDEs . “C-PCBs I 100 ng “C-BDE209 J5 | #L %
I ZEBUAF AT 12 1A IE O b S W e IR
AU IMHGREE 100°C ; FSAEHUR ] 10 min;
FEUE 74 1. 034 x 107 Pa(1 500 psi) ; ZEHBAEIRK
B2 K. FEBORHRAR G IE Qe B e, 1E 2 el
WORPRIR U, FRVE S A MLAHVE 45 2 291 mLAF 5
fk.

1.3.2  H b B uE

WA 2 2 A R T, A
AT 3] PRI , JOKBRRREN 1 ¢, TG 1LRE
W1 g, P HL2 o, TR 1 g, 2% [ EILH
e 3 g, WHALAERS 1 g, 44% BRIRAEIE 8 o, ThfLHAE
1 g, JTE/KBRIREN 1 g. 40 mL 1E O bETHfb &2 A 1
WA, 125 mL 20% — 5 b/ 1E OO Wtk e, ik
Ve 4 2 200 wL A 50 ng “C-PCB209 f543#7.
1.4 GC/MS 7

(1)BDE28 ., 47, 100, 99, 153, 154, 183 { %%
I3H 54 (Agilent 7890/5975C)

3% FE . DB-5 30 m x0.25 mm x 0.25 pm df;
HEFEFRLEE :270°C 5 i/ B 42 R B2 .300°C ; HL
FHE LR (ELJR) ; BRI E .230°C ; #EFE 20,
SR ; BPFHE S 60°C (PR%F 1 min) , DA
30°C - min~' FF E 240°C, LI 10C - min ' F+ E
320°C, fA%F 5 min.

(2) BDE209 ¥ &% 43 B 45 14 ( ffb 2 8 + I8
QP2010-plus)

O RERE . ZB-5HT 15 m x 0. 25 mm x 0. 1 wm df;
HEREFNRLEE :270°C 5 i/ B4 H R B2 .300°C ; &5
TR B :260°C 5 HEAE 720, M AN I FE, 160
kPa(1 min); 25 R AAF:100C (FA4F 1 min) ,
LA 30°C - min ' FFE 220°C, HLL20C cmin ' THE
320°C, f#%F5 min.

(3) PCBs {853 H7 4514 ( Agilent 7890/5975C)

{34 . DB-5 60 m x0.32 mm x 0.25 pm df;
PERECTEE 270°C 5 o/ ik 42 11 1R % .300°C ; EI
I5 B FIRIREE :230°C 5 #EE D X AN A 72
TR £ :60°C (445 1 min), LA 30°C - min ™' FF
2 240°C, FHLL4°C +min ' FFE 320°C, {44% 5 min.
1.5 il L AE

5 ¥ ] S MR R SN ()47 28 s [l i 52 56 56
UE, "C-BDE209 (11K 51. 3% ~142% , HAthtk
YRR K 79.4% ~ 112%. 52 Fp AL 5

PBDEs 7 & FI”C-PBDEs [MI YR ((EH AT IE. T
LT B R IR AR ASE ZEBUS 53l b 600°C 4t
¥ 4 h) T 2R F 25 | R % S Ay e
R, 2P 2 FBR BDE209 4, HEMAAEY
KB, PATRE BMARTATHE (n =7 ) 255 A AR X
FETE 20% LAY, BDE209 977 kK i BR = 3 x &%
ZHEERZE (n=7). HEEGW0 kTR
=3 x 2 FEE B INbRARfE R 25 (n =7, AR 2 ng).
BDE209 A5k i BR A 3.9 pg-kg™',7 F PBDEs
ATV L BR >4 0.06 ~0.09 wg-kg™', PCBs B 7
R R 0.04 ~0.12 ug-kg™'. GC RGRY T Y
2512 BDE209 [ REAR, PRI AE il 3 =2 i A 200 B
Hotef RN ERESR  IFESR AT A A 1 3 R BT 15 0
A2910 em DMFIER G0 . 24 C-BDE209 [H]5 %
T 50% , FERTET IS RG0S SRR

2 HFR5ITE

2.1 PBDEs 1 PCBs 15K F

SR JCE R e K A S A T
PBDEs, 89. 6% BIFE S A1 T PCBs (% 2). H
W, BDE209 (G H %N 100% , HoAth PBDEs F{A T
o 1 AR Y PBDE4T7 (96. 6% ) . 28(93.1% ) . 183
(87.9%) . 153 (72.4%). 154 (70.7%). 99
(65.1% ) F1 100 (51.7% ). 32 F PCBs £ 24 F
PCBs B R 9K 1, A5t 2R %8 5 19 PCBs B4y
PCB153(82.8% ) . 52(77.6% ) . 28(65.5% ) . 187
(48.3% ). 158 (44.8% ). 180 (46.6% ) 1 101
(39.7% ). FXFEEE R 2R LB PCBs A1 PBDESs
SR K AR v AETE R PSR TS e . Rt
> PBDEs [f1°F 2 5% 5t 330 pg-kg™' (4.21 ~
1471 pg-kg™'), D PCBs My ¥ & & 2.38
pg-kg™ (ND ~14.1 pg-kg™'). PBDEs 0 & & Lt
PCBs &= 2y 2 MRS, J2X M2 POPs iy 3
FRLSy. BDE209 J& & PBDEs H B 3 A9 7]
f, SPEUIE & > PBDEs (19 96.7% . 7 Fidf R e
() PCBs(28 , 52, 101, 138, 153, 180) & & 14K
1.47 pg-kg ™", i > PCBs i 61.8%.

F T [ N SBT3 K 22 ) PBDEs 1 PCBs
e A B, ARG 25 A At b DX T SR
SCHRAR B #2117 Fh PBDEs, BDE209 Al > PCBs
[y i LA bede. KRR Ly > PBDEs i
J78.67 wg-kg ' (ND ~35.5 pg-kg™'), i THRE
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x2 M, B, HiRBiEEL + 5 PBDEs #1 PCBs IS E/K T/ png-kg ™!
Table 2 Levels of PBDEs and PCBs in road dust samples from Suzhou, Wuxi and Nantong/pg-kg ™"

3 H >’ PBDEs BDE209 > PCBs > PCBs(7RtE)
LTS 98.2 89.6 89.6
A 9.55 2.38 1.47
7 4.32 1.5 1.19
5PN 65. 4 1439 11.8 9.59
/ME ND 4.01 ND ND

bR 2= 12.5 1. 68 1.68

Birmingham (0.4 ~ 3.8 pg-kg™' )", 7% [E Mainz
(1.0 pg-kg™ )™, HHE L (0.02 ~ 3.8
pg kg™ ML TR KR+ b BDE209 A A 322
pg-kg ™' (4.01 ~1439 pg-kg™'), wEm T E G
(0.0029 ~2.91 pg-kg™" )", [ Mainz (0.76
pe ke ™) MU AR (3.1 ~66.6 pgrkg ™)
5[ 3 M PBDEs A 77 4 b f i 4 3 (576
pg kg ™) PRI K EE K 4+ BDE209 A A B
24 (60 ~467 wg-kg )", HAE LB, WONIHE
JRZBTH R PBDEs ST HEEIF L, X5
PBDEs 7EYR T ¥R 5E o 175 Je 5 s A B B VI E R
PBDEs J& T #s I AL BHAA ), & PBDEs Y™ i 7E
i3 | DR s i 2 b, PBDEs &4k i)
Sk Hrpn A PBDEs iF 23 i 5 75 BokL ) 1 B
R R BAN, mERE . RE. T
BRI S AR T, HERCAY R SR UKL ) P A A
SEA il RV BT A2 ALY PBDEs' ™| 33K 4) PBDEs
WARE KSR . BRI KA, KR
Hix 4t PBDEs 2338 i) B 2R & 4R B M K 4 4 .
+3EE PBDEs HZ IR EE AT 2 —, Wi R
(%) PBDEs =k H KA TTREY, 1 B0 5 I Tl
FHE AL R AT ZAR Tl KAy, X s
BIE KA Y PBDEs 7 B30 I E 2L . Luo
S5OV A e 5 R SR S e B AT T O 2
+ A+ i) PBDEs & &R AR R 258
MR A £ R > PCBs % i 2.38
pg-kg™' (ND ~14.1 pg-kg™"), FIrpEK# 5
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