RE ISR 2011,31(9):  1533~1540 China Environmental Science

7M. HIEEEm R E FRIBHRKRE

ST AESEZE, S WA KR IR R EE R AT (IR ST A b0, [ SR R
Wy Y i T A S50 % Jh A 100029)

HE: 2009 4 7 ALEVLIAE 9 E0N SR, TC BRI R RAE T 58 AN MR A A RE A, A FH IS SRR I . ACRE R B v s T R
) 22 B HLEAR 25(0CPs). 45 R B AL S P AT 19 Bl OCPs #iAS Hi, & OCPs &2 76.6pug/kg. /NS PK(HCB) B i (DD Ts) RIS T2
FER ARSI 1 EZE OCPs, K H 40T 100%- 100% K1 82.8%, & S 43 4 26.8ug/kg(0.432~348ng/kg)~ 39.6ug/kg(1.95~559ug/kg) Fl
6.17ug/kg(ND~145pg/kg). 5 117 3 AR ARE il 5 i 060 15 DK A0RE B TSI HE OCPs IR R 8 R AR — 380, 17 8516 B ) 22 1) 1 LB AR [ 5 281X A%
+ B M F K R I HE (K OCPs A28 % H& & B i 1 (DDD+DDE)Y/DDTs [ FAl s K 42 () DDT K4 B 48 WAt I i b 3%
A PR HCB £ 5 e, Ty ekl o] A PR R, Tk Yol B HCB O 480 A S R i 80 T 3 X 30 i M 38 4 A v 1 S -t
S-S LA P38 2 1.94, 3 T -7 0 A S0 O IR

KR R AR RN BB Ml

PESHES: X508 XHRARIRAD: A XEHS: 1000-6923(2011)09-1533-08

Organochlorine pesticides in road dust from Suzhou, Wuxi and Nantong. SHI Shuang-xin, REN Li-jun, Qi Li, ZHOU
Li, ZHANG Li-fei, ZHANG Ting, DONG Liang, HUANG Ye-Yu' (National Research Center for Environmental
Analysis and Measurements, Dioxins Laboratory of the National Research Center for Environment Analysis and
Measurement, Beijing 100029, China). China Environmental Science, 2011,31(9): 1533~1540

Abstract: Organochlorine pesticides (OCPs) were measured in 58 road dust samples collected from Suzhou, Wuxi and
Nantong in southern Jiangsu Province. The samples were extracted using accelerated solvent extraction (ASE) and
analyzed with gas chromatography/mass spectrometry. 19 OCPs were detected with an average total concentration of
76.6ug/kg. Hexachlorobenzene (HCB), dichlorodiphenyltrichloroethanes (DDTs) and chlordane were identified to be the
predominant components of OCPs, and the average concentration were 26.8pg/kg (0.432~348ug/kg), 39.6ug/kg
(1.95~559ug/kg) and 6.17ng/kg (ND~144ng/kg), respectively, with detection rates of 100%, 100% and 82.7%. The OCPs
types detected in road dust samples were consistent with those in ambient air samples collected from cities of China, while
the compositional fraction of the major components were different. More species and much higher levels of OCPs were
found in road dust samples than those in soil samples collected from rural farmland. The ratio of (DDE+DDD)/ DDT
suggested that most DDT in road dust had been degraded. Relatively high concentration of HCB in samples was observed,
which was likely due to the emissions and transport of pollutants from the industrial sources. The mean ratio of
trans-chlordane (TC) and cis-chlordane (CC) was determined to be 1.94, indicating a newly consumption of chlordane in
some areas.

Key words: road dust; organochlorine pesticides; Suzhou; Wuxi; Nantong

AHLAA L (OCPs)J& T I A I 5 A PR L KA AERE E AR AT 2 AR
Jet(POPs) . th T L B AT 47 R v, Tl LLAE K iﬁklﬁlﬂiﬁﬁ W R AR ARG M
WEPJ\_J:i ORI BN IO RS TG AR B SR AR A R AR A S A AU R R 4
S AR OCPs f OB M sk ML 3B . DUBUR I 7 1 28 Ak A U8 S g 4%
AR LRI NIRRT LS s mm, 20110125
F B g ORI BRI T OCPs . s4maE. [ “973” 7iH(2009CB42160X)
SRl AT i AP * BUEAEH, D55, yrhuang@cneac.com
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<75pm 53 (RO BT (7 AR RN R L A8 K 1K
AT U287 Bl BURLS S LA TEe PPN 1
<10um  [F3HI0RL AT LA ARG A A4 Ak e =
Yok ) e =N AL SR IREE L/ M o
Sy e T DL B b 2 120 U0 N K A S RS A
w12 5% 43 5 B B E N A,

7R W, B A K H POPs IER U4 —
Tl 2R T PR A A L, i 6 A 2 AT LA S e — B
I Ik TR B2 POPs [y Gefpm o7 ix
TIF 5 AR A P A6 3 T 3 K 2B v 22 34 5 48 (PA HEs)
i R U2 A _E DO p T R R AR R R
LETTAH e, SE [ AMIF ST LR ST T ke
KA POPs BT T AR ) A 63 7 1T T
T D o F 2 B PR T R Ak B POPs
(9 53 ATHE i SRURIE R WARGE.

M o8 R AT T = A X
Wi 5 3 — DX 7T e A PR P B — 25 ke, RS
FRL )G e LA BT ™ E T R B AR TS T
PR — AN A R AR [ OCPs 154

RS I DR PR M SR A B SR i A
SCWESE T IR e P IR MR A 42 OCPs
[ A ANAL) BRAFAIE IR 98 AU, I DAL kTl
i OCPs IIER AT T i 0 XK
OCPs [FI75 HROLEAT— 5 IR L.

1 MR57E

FE SR AR S Tk 2

2009 4 7 HLEIRN. MIEMICHE LR EA
58 SKAE LA AL T HOM X AR A TE) . H X
(IR X TARAT B T BE D) AN b ] X (2 4
A T R M D)), SR AR LR 1. 3k
R I T 3 I T T, SR AR A 4 A A5 R K D AR
SRR DI, A8 B BB b e A 2R B, 2 B
M R A )RR ST 5SmSR 3
NG EPATRE A AN N P AT REAE R A
U0 IR A4 R R OB E R 1AM
BRE b (>50g), KF b 7E 20K 46 18 9] 52 56 =
—20°CLRAF- 25 HT.

11

Fz1 HM. k5. BBRRRE SR
Table 1 Locations and amounts of road dust sample in Suzhou, Wuxi and Nantong
Ikl FOUIX X Tkl X
AN ML) AL AR BEARQ) IR 1). SFLX(1). £EIX(S) FEHIX(6) TAEIX(2)y RPX(1)
gt Fli(n. ilil). #lE() SEX(9) e CAMEFE X (6) TR X (2)
JEEIX (2). S2%IX(2). MKIX(3). # AR Q) FEHITFERIX (1), @i Tk
T8 RICAR). Bk (D). MEE() X (2). #rix B B Ok 4 Tl

TE: 35S WEUE R 1A 2

2.2 WA
1.2 BUR SEEGHT A IE e, — U e

Fll(Tedia %), 5 [) 10 AR SRR . SUHA
AR TRV FR AR DR A7 A2 5 B = A h % ).

1% b e Py 22 M HL AR 2R B
W10 g/mL(FF 2K, 35 [E Accustardard A #]): o
HCH,-HCH,-HCH,c-HCH, p,p'-DDT . o,p'-
DDT. p,p'-DDE. o0,p'-DDE. p,p'-DDD. o,p'-
DDD. N G G R
IRIH S KR AT AR KR
L&H. HEEH A HE LA B.

[ 2 35 7R PI(100pg/mL): p,p'-DDTC,

FEPI(100pg/mL): i ARIE . JiAREE . AR, e A
H AR 4l 25 Tk So4t.

#B% H AE(1000mg,6mL):(Supelco 23 7,5 H).
122 a0 ¥ R 4 A (ASE-300
Dionex 2w, 32 [F); it [ )24 O i i 1%
B FH A (QP2010—plus GC/MS, B3/ 1], H A%); Jig
7R A(RELLT Biichi 2w 5 1) AT 28 R AX
(BV180 &I A w], H A); #1581 (il GPC
(ACCUPREP MPS [ 12 A #]); &L AL(CT60,
H A Hieachi 24 ]).TOC MR (TOC-Vesh, 5
AL HA).

1.3 FransbBe
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H R A AR AR I AL F AR AT B 2/ A
oo RIS 4 S HoAth E b R K AW o, A6 AN R AN
BT B b B A i 3ok 200 H 97, VA A% 2007 1.

ALK 5.00g HiZR KD i 5.00g Hik; 2 N
INFH VA FIAS U ) 34mL ZEEGB I 20uL [
R ZFRICH p,p-DDT(5pg/mL)J5 EHLIACH BT
WK R VOIE S8/ VN B )=1:1; I $GR
100 °C ; & 2 A< IS (0] 2 10min; A< UK 71 4
1.034x10"Pa(1500psi); A BUIR PR AL 2 TR K5 AR EL
W 2 200mL HETEI A0 Tie i 28 A B4
24) 2mLH 15mL 1F O b B #m 1l 5 k4 2 24
ImL f#51.

H b oy B0k 30 % 5L A ] 10mL & e/
1E CBERR Bk 20%) ikt 5, 7 ] 20mL 1E &
Feim A R R A R S RS 2 CE AR D
FE BN 12mL SR/ IE e (R 2 £k
20%) Vi 5 ¥ I BE (A BSOR A A IR B
GPC PRI, T 2R s WO 325 ). e it
WHPAT 2R A4 22/ T ImL A 20uL i3
FE bR (S pg/mL), FH IE b e 52 1.0mL J5,
#% GC/MS F3 i L, EFE & 2pL.

1.4 GC/MS 5

{63%45:DB-1 30mx0.32mm i.d. x0.25um df;
HERE LR 250°C o (033 / 5 i TR :270°C 5 58
TR E 230 °C b T AN 7 RS OCPs 7
IR 4 1E:70°C (PR FF 1min), L 20°C/min T+ 452
130°C,FLL 5°C/min F+ %2 210°C,# )5 LA 15°C/min
T+42 300°C LR £F Smin.

B TUREL 70eV; € Y M U4 F1 4 U7 X
(SCAN)F 15 (m/z) Jy 35~500; 58 573 M- 1E$¢
BRI (STM) 7 2K

GC REG M52 51E p,p-DDT [, Atk
FE 2 T D6 250 B8 46 Ao A FHIE A 2 I o £
T AERERE 13 AT 0 %540 10em URIE R G0l
T AMERE 5~10 MR — IR p,p'-DDT 43 fi#
IR, K IS PRI pp'~DDT 43t it,—E GC &%
HILTS Geats G RS S AETE Ve R 4 G AT
1.5 L A ARUE

D3 T AL B AR ) n] SR FE v A I bR
[ SR 56 56 IE 22 B H AR AR S R

87.3%~122%. % SE PRkt il ] Surrogates(p,p-DDT
BC ) I AT A BT R S R AE 70%~
130%.2 1] 777245 Hi B A 0.0404~0.178pg/kg.

2 HR5’E

2.1 OCPs ZHK - )AL AR B LA
211 HEARE 3 AN 58 AR PER T

SHCH, X [CHIFIHM A L5 B AR NG 19
Bl OCPs #k H1,>OCPs TN 76.6pg/kg
(3.15~615ug/kg). HCB. DDTs(DDD+DDE+DDT)
GO G ST ) /A S RS H 1
T4 OCPs, k1 273 124 100%- 100%F1 82.8%,
SN 26.7ng/kg(0.432~348pug/kg) 39.6pg/
kg(1.95~559ug/kg) f1 6.17ug/kg(ND~145ug/kg),
15 OCPs I ELA] 73731 4 51.6%+34.9%F1 8.06%
(& 2).
£2 HM. kH. Ei@EthRKLsh OCPs A BT

(ng/ke)
Table2 Summary of OCPs concentrations in road dust

samples from Suzhou, Wuxi and Nantong (ng/kg)

OCPs KR, SR P P ARvEER 2
a-HCH 3 n.d.~15.7 - - -
S-HCH 4 n.d.~5.13 - - -
»-HCH 1 4.1 - - -
o-HCH 0 n.d. - - -
AY B S 58 0.432~348 267 770 552
L& 2 n.d~0.580 - - -
I 0 n.d. - - -
WAL A 1 n.d~0200 - - -
AT 3 n.d~0796 - - -
WH LA B 0 n.d. - - -
&S 48 nd~828 339 0.742 12.7
0,p~DDE 46 nd~623 326 174 10.6
ST 48 nd~62.0 2.18 0435 9.21
p.p-DDE 58 1.61~433 254 823 67.1
K IGHY 1 n.d.~10.2 - - -
o0,p~DDD 7 n.d.~14.2 - - -
Ak G 1 nd~11.7 - - -
p.p~DDD 35 nd~252 324  3.89 52
0,p~DDT 16 n.d.~15.6 - - -
p.p-DDT 35 nd~53.7 6.05  6.40 10.1
LiE=E 1 n.d.~39.0 - - -
KIUR 2 n.d.~127 - - -

o d G T I7EER R, - R ge vt
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UEANAETCE . AR E AR T 6 A
A FH - SRR il R I R I AR H v EUR I
DDTs. HCB. SfFH P HESHY 2 AMFE,
R 0.214,2.50pg/kg HCB Fl1 DDTs 4> #5Ky
HLE NN 0.536pg/kg(0.126~0.892pg/kg)-
8.44pg/kg(0.174~39.2ug/kg), 3X L6 #2321 %
MR K 22 HCB A DDTs ) & & (26.7,
39.6pg/ke)(Bl 1).AWF5TR OCPs {Ei# FifliT
B Sy A e iy U Rt OCPs
A 3R J2 3 P AR UL R 123 By v LE A5
B B AR R 1 ) OCPs L

R IR AR P .
2.1.2  SAGKFAE XS EEAR N B R B AN H] Th
e R IK AP OCPs & & R I, TTIX>H X >

IikE(Ple)IX'?THIJﬁ B DX i T (1) AT L
(TOC)H HE V)RR TOC SERIEK LA HUT
) BB HANE R AT YLYE §44),0CPs B AT
AR SR PRI PG 7K I MR 1 A 2 23 T 210 WL b SR8 A
A HUR S Bl OCPs & & — B th &
s, WO TR K AR TOC Hah
OCPs ¥ & it A7 75 45 W & 1E AH ¢ 0% & (7=0.68
P<0.0125)(F&l 2).[A14FF, 95 JH . Jo A ai =1
LOXFE S TOC ~FEIME S 34 13.2%- 14.5% A1
10.2%, 5%t R ) TR X TOC ~FIIME 5 504 11.2%
8.51%K1 8.84%. A4 I = AN T A Lo B il 1)
TOC b Tk DX s, BRI % S ) OCPs 25w s .
I8 X — B ) JE DR R IR AR R A L
H/TOC 5 v () R UL R & 5 A R R K
FR V0N I 5 2 W 4k X T B4 o 2 300 3 3y T
FAt o e X (Bl B S AN RN . T AR
TR0 2 T RSB B AR P M ok R Ak, JSURL ) 1)
HEBD, T DR i AR AR B e X )
i, RS B ) TOC FI OCPs 5 B ALK
FCXFE S TOC 8, 93 M o8 e A
T TOC “F-3IME 5 5K 17.7%- 14.2%K1 7.98%,
fH& OCPs & HUE T HH O X AR, 2SR
WA R R AN R AR DUR I AP, Wikl
PP i 5 A, D X RE Y OCPs 45 i
1R PR 53 A A S DR 2 Ik 1T 0 PR A S0l B i A7
TE S5 AE, 1 S6(J M L DXOWL AT 21 1 & R

145pg/kg, N8( g 8 .0 X T BU ) ) HCB 24
348pg/kg,S2( Fk M Ly X FE i 45 ) () DDTs 4
559ng/kg S5 o A (K 3. K 4) T IXSEFE
it FR)AA A, B S8 A 5 JHAE S ) TOC 27 &5 OCPs
TR AR AS T 2.
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‘(ng/kg)

iz |
P 100

50

=
1
1 o ROEAIC BRI T E R
7R Bt - ) OCPs 7

Total concentration of OCPs in road dust samples

PITIIN

Fig.1
from scenic zone, downtown and industrial park of
Suzhou, Wuxi and Nantong
LG 2.9 8 TV X 3. 3 51X 4. 08 MK SR M AkIX
6.7 MHE X 7. B IX; 8.8 TILIX; 9. 585X
10,58 A H
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80 |
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r=0.68367 °
P<0.00125

OCPs % ft(ng/kg)

8§ 10 12 14 16 18 20
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K2 THilihR KA TOC F i L OCPs & AR R

Fig.2 Correlation between TOC and OCPs concentration

in road dusts from Wuxi

2.1.3 OCPs # R S tbfl 750 8. mail i
FH AR T E ORI Y OCPs P kL
AR5, B N # AL DDTs. HCB FI%
FRU2200 8 5% e B, AS [i) £ 38 117 K BT G T
OCPs IR EE RS & AN AL AL 5 A7 5t R
i N P e N R e 7 A 1D AT 7%
I8 R PR K B R Sk A2
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IR RS PR T 4 2 SR B PTLIRM
T FEEHE KA IXEE OCPs #i K H (F%
2). 0% H VT GBI R OCPs 1l i izt B
B HURRE R L A B AR S A A
WML AFAE R W 1K) OCPs A nlys bl %,
FERSSA A BERSIN H X 28 OCPs(Wi 5 ftH &
SOPY MR AR BB T — BRI KR UL
H1[1) OCPs, K IG5 1 (1) OCPs 525 5 Ay H
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Fig.5 Distribution profile of OCPs in air samples and
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road dust samples from cities in China
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Fig.3 Correlation between TOC and OCPs concentration
in road dusts from Suzhou
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Fig.4 Correlation between TOC and OCPs concentration

in road dusts from Nantong

T3 AN 3T R A A A BRI H R R 1)
HCHs(l 5),fHH R KD HFE i H i) HCHs £ H 26
ik, &, X 1 OCPs 76 KA WK /S AN
Iy BE LA 5%, HCHs FLAT 488 i 1 280 AE R0k
WA R 0 TR DT B B R R R A A
> [RIRE P 5T DR A 3k i AR Ik i b 2 A 2
OCPs FI i EL g A — 55102124,

Rt g ARk D R AR A Hh A A U 7S SR )
WHCB O/} EDDT OHCH
2.2 HCB
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% 350 | .
=
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= 107 ) )
S 100f e . °
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Fig.6 Concentration of HCB in road dust samples from
downtown and industrial park of Suzhou, Wuxi and
Nantong
SIIFMLN B, WEH, 1 20 3 B HMUERFD, A A Tk X

HCHs {28 s R MR, — e KRR
P& a5, B8, wilitmk
IAFE T HCHs 6 H 268 ) & IRARAH — 3 (R
2).HCB [ 75 i th i, % 2 1t K2 i HCB (14
K H R RS B R (R 2),X 5 HCB 7R X
VoYL S O H AT HCB AR S 4% 2448 H (f4R
/b HCB ) —/> BB 4 AU 4 Tolkvs 445, HCB
AR T G B A A T N R e T A A
R & A R HCB, S &R RS



1538 Hh 2N

B B ¥ 31 4%

WG K HEG A e B s th 4k HOB ),
XS FE 2 A ) HCB A 23 ia F ii Fed A3
RS R 3 IE Rl T X AN
ML R A AP A G 3 Tl X, i HCB = AR (1)
HERYEHCB 7575 BB iU 2 B KR,
P LR b BE DR N2 D

ST AR Re X A4 HCB % & Kk
I, 79.3% i HCB &AL T 20pg/ke, 7&K
T 20pg/kg RS ATAEAN A ) D EIX, 5 IX
HU X . VX507 2 4N 3 AN 7 AN 34k
HCB & &34 W B I s 5 (B 6), Ui Tl
5 YL PR HCB ¥ YL BILAE Bl 8 £00i ik K5 4%
Hrsgm E] T X
2.3 DDTs [f5% B R KU b

(DDD+DDE)/DDTs iX P A~ Eb AH i Al ok 7
% DDT /@ F2 % (DDD+DDE)/DDTs i K T
0.5 ULEA s B KEAT R A 4 2 5,400
ZAEN %4#%,DDD H1 DDE 4% B 75 & FhER 5S> it
o R KRR T WX (G Tk X -l T
\b i) (DDD+DDE)/DDTs [ L AE A 0.483, HL 43 7F
0.879~22.9 2 [A].iX it W3k 17t % 2K 42 v DDT
W NI QL2 Bl B X 2 B T3Pk B ARl K
SUTREY Y DDT <sBE N A % f# 5 DDD A
DDE; 73 #h, 5z b 2 KR R Y DDT 2 fEfk
I T B A b T M AR K AR A R R,k AR
DX R UKL 40 LU A5 I AN BH A, DR O B 3R A 2R
(DDD+DDE)/DDTs ) Lt AR A fi ] W7 12 Hh [X /&
AH DDT R AW W, KT = A
S rg b X AE R 3 OB RS v
Oy DDT, I HAT Uk Uk B2t X A 587 A 7=
i/ DDT LG E A5 K 5 W B i
XA DDT 83— R LB 5 A 0T 4y Hh
TR TR DDT K AE T BEAR, B 1R o R AR
FEA Rt — P
2.4 S

LRI PSP 2R 82.8%, T &>
6.17ug/kg(0.12~145ug/kg), k6 H & PHEE i 28
SSHTO) SIS SHCO) LA A 1.94(0.816~
4.61). TS SFH TC 5 CC L E—Hh 1.2 /2
AN e R ER BT e 3T B A B ol B R 3

S (1) PTG I P A ) I ) 78T TC/CC Lt
TEL/IN, H I PT LA Wy e A 2 5A A2
PR AR TS 3R A B L ) TC/CC L
HBRAA 5 AFESTEE N T 1.2(8 7).3CHk
IEIL T PM,s A1 PMy, (K] TC/CC EBAB ) 5
4.15(0~7.74) 1 3.63(0.55~8.57)), #r 1% K X
TC/CC [AILLAE Hy 1.90~3.49°) T 7 M A K 0.78,
FWERAH 0,952 TC/CC B B Ji PR 3= 22
1T B EH 20%~22% 0 s 3R S
Rz X A7 T L& & & TC/CC LhfE
>1.2; 1 SR A5 R T ST
S22 28 T B ST K P, A i X
A G0 8 R KA B B AR T A A Mt 4
&R TC/CC LAE>1.2. T AT LA AL H
HAK(2/58), Tk -BSUE I n fEAN K, 275 K
AR A S A LA iR DR g i R i — AP A
FE ST 1R IR AR it b 9 0 2 2 el 54 1 P
S 145ug/kg, TC/CC HUAR A 1.33 HEWT T
WOLAE ST B B A & E R E R A
T s R AR L R, g v SR B P4
5 1 1 30 S P IR e 0 S A AT R
FEARS N el oy AR A v i P S L i
Jr b B A BRI R R 2 v

5.0
45}
40},
35+
3.0F
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208 o .
1518 & Tk &} .
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Fig.7 TC/CC ratios in road dust samples from scenic zone,
downtown and industrial park of Suzhou, Wuxi and

Nantong
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A TR A = P K G, K. AR
SURTIIS R A H 2 AR ARAIG (E 5 SEARRT R R (3 2).
ST HR FRIK AR S Sk DR AR S =00 il oA
10.2,11.7,39.0pg/kg, KR A H 2 A, & 55300
127,4.33 pg/kg, 1% Le4) JHOAS: Hi 2 ARAR 25 5 AH 0 3R
i, I AN 2 KT8 B 8 A A ).

3 4t

3.1 M. EEARE R KR 22 Fh OCPs
FEl 19 iR HE #6882 5 1¥ & HCB. DDTs FH15H
FH5 b B T AR H K OCPs A
—F MR OCPs HEAB X A 33 1ty Ao
K2 HEwm.

3.2 FRHAEH KR IKAH DDTs 32 DL DDT B
74 DDE 1 DDD 24 == Hi & Ik 42 H ) HCB % &
B2 e, by Gt mT e R A OR 3k Tl Hh 2 A b
(1) U A U A2 20, o 30 3k vl R AT A7 A U B
G KRS ST IR T R A AR PR T S AR
B ICH S SRR EGH . A SR K IR
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