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Table 1 Origins and types of the tested municipal sludges
P 75 P8 K e FEAMITE RS 5 e R lER/ L 5K T2

1 BN TSR 1 TG KI5 A%0" 24 RigeRTEe 1 AR K O TG TR TS e
2 BOMBEAKGE 2 AiEE AR Ei5E EPET e 25 g eiEde 2 RS EE TR AYO

3 BOMBE KR 3 EiEE KA EER WG e 26 PR YE 3 AiEVs K SR T
4 BOMBEARTGIE 4 A3ETs KA E151R PTG 27 rA R Y5 Y Ry S E EPETG e
5 TWMKTGIE 1 ARG K V5T AYO 28 RN K5 e 1 WG K e ERAL]
6 T AKTEVE 2 RS K5 Ay 29 TRMBEAKTEVE 2 TR KIE TR et at|
7 TRIREYE  TolyEIK ok Fi5YR EYETG e 30 IR AKTTYE 3 RGeS EREN EYETG e
8 WXKET  TkysAKA EE TR WM e 31 i Sl SR AETG KR BT T
9 FENBKIEI s K e A’/O 32 SRR TGYE 4 ARV KR VT AB T.¥
10 S KT 1 WG K5 e A%O 33 T MK G 1 Ry &S E G AYO
11 SAEMUKER 2 EEEKAEER A0 34 T K5 2 i K L5 e AYO
12 AR5 1 Y Ry S A’/0 35 MBS VR 1 Ry o R A’/0
13 WM K56 2 WG K5 e A%O 36 N LK TT Y 2 EREEY &S E G AYO
14 BRI 1 A3V KA EV5 TR ERAAL] 37 KSR 3 AENETG KR VTR A%0
15 BMBATGE 2 Tk EiG TR A’/O 38 PN K53 A K E TG R A’/0
16 FHEBKTGYE 1 AT Kb 5 TR WM e 39 MK 5 TR Tk KR 50 AYO
17 RigKER 2 EEE KN TR VS e 40 MK G NN REY SE WPV e
18 BRI 3 AEEE KA EE T EEE e 41 BMERG AKA RS TG K) e PTG
19 FHEBKYGYE 4 ARG KON 5T T e 42 P A5 e AR BRAE 1 - TS e
20 KGR SRR KO BTG W e 43 K TR AL B 2 - EYEVG
21 LigliKER 6 TS KAFEER b R 44 igAbE TR - PTG
22 KSR 7 AT R A’/O 45 FRALIEVE 1 - i
23 K TG e 8 WG K5 e WEPETG e 46 Fg I AMLY5 e 2 - T PETG R

TAYO: PR BRI A,

(OCPs) HIF2HL  FREUFES 5.00 g, A 30 ml 4
i AR (121, vv) IRABGE A AR 20 min
J&i» LA 2700 r/min Z5.0r 7 min, Z5HL. BLOEE 3K,
GIRERR, DI ZARDORG R | ml id7, )5
HIE Cleks HH# 22 0 i kb, 7E50 i 2k o
AN BECFEBUR AR 1/10 2245 (FRERIR, 4% 1 min,

by ZiE, AERRE, & ERPERESHX,

T2 0N T 4 B0V A S T 3 AT ) 5 G (3% ) I
b, AR 1) 3 2B R 2 R OGRS LAR TR —2F
JEAT ) 20 g/L TR RN, $8%% 10 IR, eIl
LR RFERKE, b EL ERIORE P, &
Je K BRIURO HE A L TR R — o /KB R B — R 14
M, HA30ml Foke : —&Fk (3:1, viv) Bl
WO 3 RGeS RV A | ml 2247, AR5
W oh I Cbe, PR 28T 5 FIE Ot

SERE S ml, fEGC M. (RIS G ARTINAR R
e, N AThEE. AR IE b ML
FIBI Ry Mral, FH4 B ARG HH A,

1.2.2 FpdfEFESE PCBs TRAPMEIRIIRE A 1
mg/L, 7 PCB18. PCB28. PCB44. PCB52. PCB66.
PCB70. PCB74. PCB77. PCB87. PCB99. PCB101 .
PCBI118. PCB126. PCB138. PCB141. PCBI53.

PCB167. PCB180 il PCB194 %% 19 Fl PCBs ik,

1 Supelco 2 H]$2 44t ; OCPs Y G AR UE SR L4 50
mg/L, & av By v 875758 (v By vy -HCHD
1 DDT 2§ (p,p’~DDE. o,p>~DDT. p,p’-DDD F!I
p,p’~DDT) % 8 Ff OCPs HL{k, i EZArUEY Tl
U . BOHIRRUE TR, 5 W E 5 o Ji
W% 10.20.40.80 F1 200 pl, HIF CAEERE 1 ml,
BIFS9KFEE A 5. 104 204 40 F1 100 pg/ml (¥ PCBs Al
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1.2.3  4r#r %& 1 AR A Al
Varian1177 [ Zh3EEE 244 Varian 3800-CNi i 733k
Frill#s (GC-ECD), tai4E 4 CP-sil 24 CB for PCBs
F1OCPs, 30 m x 0.25 mm x 0.25 mm. Z3H1ifiEFE
FIRELEE A 260 C, RLIZHEE R 300 C, A A
/<, WA 1.0 mi/min, 2R3N 13.5 cm/s.
FEE A 1.7 x 10°Pa, M mBEERE A 1 ul. FFETF
YRR N s WO 120 °C, 345 0.5 min, X)L 10
“C/min J+ % 180 °C, £#%F 1 min J5LA 15 ‘C/min J+ £
250 'C, fr%F 25 min, FLL 20 ‘C/min F+42 270 CJ5
PREFE 1 mino B 5 8 1E 70K FBRFE 1) 25 i e R B
IS PR S Bt i b A DL S AT e P, AR
VR, B REMALPE R 4 Starwork Station 6.0,
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Fig. 1 PCBs contents in municipal sludges
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Fig. 3 Frequency distribution of PCBs contents in the sludges
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W i5 e PCBs 1 OCPs =8 & H I H %
W EKIL = MMM 46 NI v P8 AR S
PCBs I OCPs S iK1 53 B7 25 I KA A W 1 ~
4. M 1 FIE 2 iTRUE H, AFE TS PCBs
1 OCPs 1) & EAHZ BN, 2 #Bv5 e+ PCBs & =1
0 ~0.720 mg/kg 2 [, “FHI 0.076 mg/kg, K4
&+ 0.1 mg/kg; OCPs 5 #1E 0 ~ 0.426 mg/kg Z |1,
F1)04 0.055 mg/kg, KiEk7HKT 0.05 mg/kg.
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Fig.2 OCPs contents in municipal sludges
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3 I 4 a7 I, 46 ANTTVE RS, B
37 ANFESASINE] T PCBs [MAZALE, K R K 76.09%,
90% LA_L[fy5 e H PCBs /¥ <0.15 mg/kg; OCPs
A Ry 84.78%, 85% LA_LfI3i V5 ie ' OCPs
for th #AIK T 0.1 mg/kg.
2.2 WHise® PCBs #1 OCPs BJ¢EH & 8
M2 WTLLEHY, 19 B PCBs SRR HI Rl
2.17% ~ 54.35%, ki th# R E A0y PCB99
(54.35%). PCB66 (50.00%). PCBI8 (47.83%)-
PCB44 (47.83%). PCBI26 (32.61%) Fl PCB28
(26.09%); PCBs HARTEVGIRFE M TS 24 3.84
~ 480.96 pg/kg, fir th 1 5 i IR LA A PCB44(480.96
ng/kg), L E ) PCB99 (315.78 pg/kg)« PCB180
(398.15 pg/kg). PCB52 (240.10 pg/kg). PCB74
(278.14 pg/kg) PCB77 (120.73 ug/kg) 1 PCB167

(103.96 pg/kg); PCBs FAR-15 55 54 0.08 ~ 27.44
ngkeg, “F¥EEE G EAA PCBY, HIXA
PCB44 (18.35 pg/kg)~ PCBI180 (13.30 pg/kg) -
PCBI126 (11.08 ug/kg) F1PCB74 (10.26 pg/kg).

19 Ff PCBs FKIAL 2 R %L (C.V.) 5 30.18%
~358.66% (# 2), PCB28.PCB74.PCB101.PCB138.
PCB141. PCBI153 il PCB194 f74F 5 & ¥ K

(165.79% ~ 358.66%), 1t HJiX LA PCBs HLAREA
[R5 JERE S I 22 iRk AR R R

(30.18% ~ 159.0%), i BHAEI T v5 e At i rhix ot
PCBs A& 2R /N M PCBs BAKFT & &R T
BHKE, B mr g (315.78 ~ 480.96 pg/kg)
P R FROH N 4.5 707, KR higm (£ 2).
MNFR A HH 2 RS H Y U TR, PCBs A4 L
PCB99 F1 PCB44 1% fa1, 2 B iz X 3k 1T V5 Y 71 PCBs

Fz 2 WHITES PCBs FIHEEE (%) MEE (pgke

Table 2 Detection rates and contents of PCBs congeners in municipal sludges

PCBs 4k RIS g FEEE BRAR (CV) (RS
PCB18 ND 60.10 9.14 159 47.83
PCB28 ND 40.10 3.28 291 26.09
PCB52 ND 240.10 6.51 34.21 19.57
PCB44 ND 480.96 18.35 50.39 47.83
PCB66 ND 96.48 7.61 75.37 50.00
PCB70 ND 99.73 2.17 70.15 2.17
PCB74 ND 278.14 10.26 298.54 17.39
PCB77 ND 120.73 6.91 95.43 15.22
PCB87 ND 80.13 2.62 30.18 13.04
PCB99 ND 315.78 27.44 32.65 54.35
PCB101 ND 70.43 7.21 186.56 26.09
PCBI118 ND 70.02 2.70 124.75 8.70
PCBI126 ND 97.43 11.08 54.16 32.61
PCB138 ND 36.48 0.88 165.79 4.35
PCB141 ND 60.78 1.43 246.11 435
PCB153 ND 7.80 0.75 358.66 15.22
PCB167 ND 103.96 3.25 54.35 6.52
PCB180 ND 398.15 13.30 30.47 15.22
PCB19%4 ND 3.84 0.08 300.87 2.17
< 3-Cl ND 60.10 6.21 225 36.96

4-Cl1 ND 480.96 8.64 104.02 25.36
5-Cl ND 315.78 10.21 85.66 26.96
6-Cl1 ND 103.96 1.58 206.23 7.61
7-Cl ND 398.15 13.3 30.47 15.22
8-Cl 3.84 3.84 0.08 300.87 2.17

*ND: AKrih, T
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Fig. 5 Percentages of PCBs congeners in municipal sludges

M 3 mTLLAEH, 8 Fi OCPs HLARIIALH R

1 10.87% ~ 78.26% . [A], K H 2 1) = A b
p,p’~DDE (78.26%) p,p’~DDD (56.52%) 0,p’~DDT
(50.00%). y-HCH (45.65%). o~HCH (28.26%)-

B-HCH (28.26%). 8-HCH (13.04%) #1 p,p’~DDT
(10.87%); fki5ie+ 8 F OCPs H{A[M) & il

Bl A 29.74 ~ 183.66 ug/kg, & 5 & I HLAK N
o,p’~DDT (183.66 ug/kg)~ p,p’~DDE (155.15 pug/kg)
I B-HCH (134.91 pg/kg); OCPs “FI 554 1.66 ~

15.06 ngkg, “F¥& &8 4454 p,p’-DDE

(15.06 pg/kg)<o,p’~DDT(11.45 ug/kg) Al p,p>~DDD

(731 pg/kg)o AI WL, KAT = AN X I T V5 )8
OCPs #4rLL DDT K4+, L. pp’-DDE #i
o,p’-DDT MR ik B 8. fkisiet 8 Fi
OCPs AR )A2 5 R B 65.43% ~ 301.88%,
o-HCH. 8-HCH A1 p,p’-DDT K45 57 & ¥ K

(195.31% ~ 301.88%), JL4&x K28 7 R H AR

(65.43% ~ 143.55%), Ut W76 A [F] 3k 115 75 Je
o-HCH. 8-HCH #1 p,p’-DDT & 2B, H
R OCPs FUAI 5 22 A/
2.3 FREMXH SRS PCBs #1 OCPs M & &

HR 48 5 7K A HR BT Ab (b BRA S, R AR #
I Vs e %o g 3 AN HLX V5 Y8 Wi L X 5 8
TR IX 75 e F B M X 75 Y8 o AN [ HB X 3 113 ¥
JKALFE) y596H PCBs Ml OCPs & & 22 ik

(R 4. IR ATTLUEH, TEHH X I 1757
PCBs “FH#& i, A 0.106 mgkg, L[
WlivE e PCBs V¥ & &K, 4 0.028 mg/kg.
] — s X A 175 ¢ B PCBs 75 B2 AL AR K, fnni T
SR X VG Y MWL X 758 PCBs S ik & w30
KA, HmE SR 0.720 mg/kg Fl 0.147
mg/kg.

OCPs 1A [A] b DX 38 117 775 e 125 2 1 22 e Al
K, HAVLa X IR V59 OCPs V347
=, A 0.068 mg/kg, LifgHLIX VG H OCPs
Big A, 4 0.033 mg/kg. [Al—HiX P 3TV
Jert OCPs & 22 AN, WL J5 b X R T b
X OCPs frmifr A 0426 mg/kg F1 0.385
mg/kg, BALE R AR H . B AN [F]V5 e
OCPs FHthfA—w 2R, mEmMRMIKEEDA
0.179 mg/kg FIARKIH (K 4),

£3 RS OCPs BIKEIREE (%) MEE (ugky)

Table 3 Detection rates and contents of OCPs congeners in municipal sludges

OCPs Hiif AR S ik AR LR R (CV) Kt 2
o~HCH ND 83.18 6.38 19531 28.26
B-HCH ND 134.91 474 143.55 28.26
y-HCH ND 79.48 5.69 120.54 45.65
8-HCH ND 87.65 2.41 296.76 13.04

p.p’~DDE ND 155.15 15.06 98.21 78.26

0,p’-DDT ND 183.66 11.45 65.43 50.00

p.p’-DDD ND 68.37 731 129.47 56.52

p.p’-DDT ND 29.47 1.66 301.88 10.87
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4 ATRMXHHSRS PCBs #1 OCPs IR E (mg/ke, TH)
Table 4 Contents of PCBs and OCPs in municipal sludges from different regions

X FEAEL b3Sy I T
PCBs OCPS PCBs OCPS PCBs OCPS
WL 15 ND ND 0.147 0.385 0.070 0.066
VLR 14 ND ND 0.720 0.426 0.106 0.068
b 11 ND ND 0.125 0.179 0.028 0.033

2.4 AREIEBUFH IS PCBs 1 OCPs IR E
AN A5 e PCBs fll OCPs &5 w1k 5 f
TNo HIZE 5 WA, V5UedS AN, PCBs #1 OCPs [
SRR Hr AL yG KGR AR R TG KGR
PCBs V¥ ik, Wy /KAEE ) V598 1518

A ALY S e PCBs P38 B, BUETRS K
A ERTTIEH PCBs & EANZEMRA, HACHH &
A AT 0.720 mg/kg. TRUYG KTG AL
W57k 4 e PCBs & fEZ2 s UK, k5T
A eiilhnh PCBs & BEARAT—E R 257

=5 TREIEEWTHSES PCBs 1 OCPs BIE € (mgkg, TH)
Table 5 Contents of PCBs and OCPs in different type municipal sludges

V5 FEAH o dlioiog s I v SRk

PCBs OCPs PCBs OCPs PCBs OCPs

ANEE K 5 TR 25 ND ND 0.720 0.426 0.080 0.056
TR KI5V 9 ND ND 0.135 0.156 0.050 0.035
by 7K R A5 0 6 0.011 0.007 0.147 0.385 0.067 0.101
AT 2 0.086 ND 0.135 0.156 0.111 0.078
A5 K5I 3 ND 0.014 0.074 0.032 0.043 0.025
TG K AR5 T 1 - - - - 0.161 0.031
Vel 2 0.116 ND 0.240 0.093 0.178 0.046
ANFIZEA G OCPs M & B 2ERMEKN  BEESHKPREZEVIAHK. 6L (ngigl, |

(£ 5), HrBLTlGK R F757 1) OCPs ~F14 %
s s, MMyEKTGIEH OCPs P& sk, Bk
T A5 OCPs & EAfFE R F 2N
Ab, HLARAIFIZEAL St OCPs 5 2% R
[ AME ST RE T 305 e PCBs #1 OCPs
o Mg > T A B, BREKIT = A
M Ik TG e s PCBs Br& LU [E L f8IE ., i 2=
Bt AR, LB E RIS K TS Y PCBs
B RAR B AR AL T KRR FR K = A
M X TTy5 e OCPs & & B Lh [F AR Z IR T 75 1

1 OCPs 4 L5 2519,
2.5 EMEmis e PCBs 1 OCPs S ERFZ /910

Lo

R i veh PCBs 1 OCPs &&= MK &R
Z, @ﬁﬁﬁomm¢mpaxﬂoakfmm&@
Tﬁ¢mﬁ LTV, BEAREEIEILNE
=7 l%,mﬁ$Panﬁoammﬁ e

=R

ge. BEifick
PCBs #1 OCPs &

F1 OCPs [#

B ERIK,

)y RN %%£Iﬁﬁmmﬁﬁ¢
ST LTS G it 32 Bk PR, e
LR, DRI AEETS K M H 75 et PCBs
PAALBE TV 5 7K b 3277 A 1)

WG R s B . WK 1 T
50% ¥ TMbyg /K, T e ithi5 e i T 95% LA L)
TMk¥5/K, W3 PCBs F1 OCPs & &30 5. 1 1258
PT AT K (85% LA L) IR Kys)e 4. 1
WM ZKTE e 3 70 4 DA K M /K 7596 3, 2L e () PCBs
H1 OCPs & ARG FE = B A 21 . (H 5 OCEE )
i /& PCBs F1 OCPs 71 5 A Tolkys 7K v (R g & A
bR LR T Mg K B LA
1) P I K5 e 2 R M B /K ¥5 9 1, PCBs F11 OCPs
D@%ﬁﬁ,%§ﬁ$%guiﬁﬁmﬁiﬁim
Ve, EIEBOKYGIE 2 AT KIS YE 1 4.

VEGREERIRGE S %ﬁﬁﬁmik%ﬁﬁ%ﬁﬁﬁ%

PCBs Ml OCPs & fIL/KEE G, {fEERE-/KZ
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[ ) L R AL Kow IR, ELXERGAEVIREAR, Shwiis
VWt o G54, TS YE+ PCBs Al OCPs )& st
g KRB T 2A % RAEY A R S B T
157K, AT AAS[RIFE B Bb 25 B v 7K v (10 e Ly G
PO, PRAR A LA SR A et BE A HLYS S (1 [
FRAORAT o B SR IRAAZs Sr kSR b BE, mT AR A
RO B AR R A WL 4™, O S v
PCBs 1 OCPs [FI# 5 AR AR = A OC.
5 H A B R 2 i v Ve J8 TR & A AR B A
VR, WARTS IR T B FE BTG R ) AN R R
HOBERAG . WY PR A i itys Ve T A HLYS Y
TEWA—RE . AR, VA AR FE R T i
K¥Gde 2+ IRNBE/KTSYE 1 A1 2 H PCBs fil OCPs
EEWIBAT; AYO AEEH K5 2 o PCBs
SRR, 1T OCPs S-GB4 AYO AbER
7596 PCBs A OCPs % f AR 5y » 13 Pk v e Ak

B Y5 YR T S A S (% 1L &1 R 2)
3 45iE

T e R A LTS G2 s e AR LA F 1
FERRRIN R o IR H G R RS
HI R R R 2R, ANV KA B —
T K AR EAN [ I 39= AE (195 0 A BLTS 0
FhRME EAARE . BT, & ZIEA TG
S TS A E T3, e A R AR TS Ve A L
YIS, 2 e AR A A R A R A
TR . thah, ANDRERE RN, SE4
JE—FE, AR TV UE T A LG R T A
SRMGERIED TGS, HHEHEEA S ES
JE—REHE R e i R s i br e . P HU
X} PCBs MR IF[a] A HilbndE (0.2 mg/kg F1 3.0
mg/kg) o AHFFTAR FUR X E VL = A PNHX 15
AR IS LRI T ) 46 ANVSYEH ) PCBs I
OCPs 215y« Er M AR T T WP, 45
R U 2 AMliis et PCBs % & i [H
FHRUE M dlba v, (HBN 5 EWEMW, AN
ZAE] ERR B B — 20 nasaX Jy T IwEoe, A
W5 PR AR F 9t A B LR 2= 4

Bk

[1]  ZEWME, SRjaat, a0, 5, HE. wilhis
PR i Sl Fpsl e, N H AR, 2000, 11
(1): 157-160

(2]

(7]

(8]

9]

[10]

[11]

[12]

United States Environmental Protection Agency.
Biosolids Generation, Use and Disposal in the United
States (EPA530-R-99-009). Washington, DC: Office of
Solid Waste and Emergency Response, 1999

Smith SR. Agricultural recycling of sewage sludge and
the environment. Wallingford: CAB International, 1996,
207-236

Hagenmaier H, She J, Benz T, Dawidowsky N. Analysis
of sewage sludge for polyhalogenated dibenzo-p-dioxins,
dibenzofurans and diphenylethers. Chemosphere, 1992,
25 (7-10): 1457-1462

Mclntyre AE, Lester JN. Occurrence and distribution of
persistent organochlorine compounds in U.K. sewage
sludges. Water, Air and Soil Pollution, 1984, 23: 379-415
Agence de I' Eau Rhin Meuse. Recherehe de quelques
micro-pollutants dans des boues de stations d” epura-tion
urbaines du basin Rhin-Meuse. Resultats non publies,
communiqués gracieusement par I Agence de I' Eau
Rhin —Meuse pour la redaction de ce document. France,
1992

Webber MD, Lesage S. Organic contaminants in
Canadian municipal sludges. Waste Management and
Research, 1989 (7): 63-82

Jacobs LW, O'Connor GA, Overcash MA, Zabik MIJ,
Rygiewicz P. Effects of trace organics in sewage sludge
on soil-plant systems and assessing their risk to humans //
Page AL, Logan TG, Ryan JA. Land Application of
Sludge. Chelsea: Lewis Publisher, 1987: 101-143
Rappe C. Source of exposure, Environmental concen-
trations and exposure assessment of PCDDs and PCDFs.
Chemosphere, 1993, 127 (1-3): 211-225

SN, A, RIAA, FHER, £406, Bl W
I A LTS Rt g, AP IREE LR, 2001,
20 (4): 273-276

MRIEDR, 308K, moE, AR, REK. hEkS
Ve G i 2 B AR A IR REA AR, 2003
23 (5): 561-569

Lega R, Ladwig G, Meresz O, Clement RE, Crawford G,
Salemi R, Jones Y. Quantitative determination of organic
priority pollutants in sewage GC/MS.

Chemosphere, 1997, 34 (8): 1705-1712
Schnaak W, Kuchler T, Kujawa M, Henschel KP,

sludge by

Suszenbach D. Organic contaminants in sewage sludge



546 + p: %38 &

and their ecotoxicological significance in the agricultural municipal sewage sludges of american cities. Environ. Sci.
utilization of sludge. Chemosphere, 1997, 35 (1/2): 5-11 Technol., 1976, 10: 683
[14] Harrison EZ. Land application of sewage sludge: An [18] Water Research Centre. PCB in sewage sludges 1971-72.
appraisal on the US regulation. J. Environ. Pollut., 1999, Water Pollution Research Bulletin, WRC Medmenham
11 (1): 1-36 UK., 1973: 16
[15] T, oKW, F 5o 3 v v e 4k 27 20 e S Hok [19] Water Research Centre PCB in Sewage Sludges 1971-72.
FHEREYIER. 13, 2001, 33 (4): 205-209 Water Pollution Research Bulletin, WRC Medmenham
[16] fE&UmE, 4k, Bk 2. VU FEr Sy R . UK., 1974: 19
HEERIABIIT, 1998, 11 (3): 11-14 [20] VEKZR, 18rte, R, Db Kh 15y Ye s ab BT
[17] Furr AK, Lawrence AW, Tong SSC, Grandolfo MC, M. bt b2k AR AL, 2000, 322-357
Hofstader RA, Bache CA, Gutenmann WH, Lisk DJ.  [21] &8, sKAH. 34 R HLERY PR ALRE ik 6
Multielement and chlorinated hydrocarbon analysis of 5T, EFREERNE, 1992, 12(4): 250-254

PCBs and OCPs in Municipal Sludges from Yangtze River Delta Area

SHEN Rong-yan'**, LUO Yong-ming'*’, ZHANG Gang-ya'*’, LI Zhen-gao'?, TENG Ying'?, QIAN Wei'’
(1 Soil and Environment Bioremediation Research Centre, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
2 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;

3 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Concentrations and congeners of polychlorinated biphenyls (PCBs) and organochlorine pesticides
(OCPs) in forty-six municipal sludges derived from fifteen cities in the Yangtze River Delta Area of China were
determined by gas chromatography (GC) after ultrasonic extraction and silica gel cleanup. PCBs concentrations ranged
from non-detectable to 0.720 mg/kg (dry weight, DW) and averaged 0.076 mg/kg, with most sludges containing < 0.1
mg/kg. PCBs concentrations in only two sludge samples were > 0.2 mg/kg, the limit value for sludge applied to
agricultural land in China. OCPs concentrations varied between non-detectable and 0.426 mg/kg (DW), with an average
value of 0.055 mg/kg and most sludges contained < 0.05 mg/kg. Among PCBs, PCB44, PCB180, PCB99, PCB52,
PCB74, PCB77 and PCB167 were most enriched in the sludges analyzed, and among OCPs, o, p’-DDT, p, p’-DDE,
B-HCH, 6-HCH, o-HCH, y-HCH, p, p’-DDD and p, p’-DDT were detected from major to minor. The congeners,
concentrations and distributions of the two kinds of organic pollutants in the municipal sludges were related to sludge
type, source and treatment technology, together with the physico - chemical properties of PCBs and OCPs.

Key words: Yangtze River Delta, Municipal sludge, Polychlorinated biphenyls, Organochlorine pesticides



