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FE B YEARE (OCPs) IS AR EE O XML B R BAE, ERBRRARTE SR EARTAE T 2R MILE
HER E REETSEFIGRN TR, B F LAY TBRANR . ELRLFEEE S0 E YRR 5 R MEE
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Persistent toxic substances in offshore zone of China: a review
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Abstract: Persistent toxic substances ( PTS), which have carcinogensis, teratogensis and mutagensis and ecotoxicity, can
cause heavy damages to coastal ecological environments and systems. PTS are mainly transported into coast and adjacent sea
by riverine input and/or industrial wastewaters discharge. Most of PTS, especial for particle-activie components, are
deposition in coastal sedimentary environment. The distribution and accumulation of PTS in coastal surface sediments are
determined not only by the properties of PTS and surface sediment but by sedimentary environments such as river runoffs,
fluvial sediment discharge, alternation between erosion and deposition in estuary areas. Based on the collected data, the
heavy metal contamination levels in coastal sediments of China are generally low, exception of contents of Cu and As in
Jiaozhou Bay and Cd and Zn in Pearl River Estuary. Persistent Organic Pollutants (POPs) are mostly concentrated in highly
urbanized and industrialized offshore zones, such as the Pearl River Delta, the Changjiang estuary and Minjiang River
estuary. Polychlorinated biphenyls( PCBs) pollution is more heavier in the Pearl River Delta than in other areas. Much
heavy pollution of organochlorine pesticides (OCPs) was observed in estuarine and coastal zones in southeastern China.

Based on the various behaviors of PTS in different coastal environments several research issues,such as quantitative research
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on transport and transformation of pollutants, chemical speciation analysis of heavy metals, microbial action, and the

interaction among various pollutants, are eludiated.

Key Words: PTS; Heavy metal; POPs; offshore zone; distribution

1 2006 EH EGHEAE T EANR, EERREFH ARG LR IR, SR EFRRIRECEAE S
MRBEIEMEME, 5B EERTNAAE ER IR . 5 R A YRR EOR , I RGE RIS X
AU—EREBEARNE, FANEESEYE KRG BT ARG, FTLES B EE
WERRRB R, RAENERISRYERNE, BERREERNEENGRH, FAETES
Jepnl TR B ER K, B X W R & R A E R R, 2006 FH B H RIF RIS ANEH
50 M A NS RGN, REDEAERA RS ZEFHANTEE R AASE Y SRS
TV L B X P AR A O

RANFEEFGRYEEEZTESRE (P Hg Cd Cr.As, 5F) JF AR YT Y £ FELZE (polychlorinated
biphenyls, PCBs) . 2 ¥5 75 4 ( polycyclic aromatic hydrocarbons, PAHs) | & #. & 4% 25 ( organochlorine pesticides,
OCPs) , IR —EEH&RUEY, 5. XRTRYFAEATERTHESIRE, KRBT MEERE —E
MR, Fith, A UREEEREBIEERAETEF G AR NER, BT LYK, BN EPH o2
TRHE R ERIE R 5K F5ESEEEY, b B ISR MR ZFR IR TR A ST EGT RN ER
AL, R FRHNETSEFEH - SARNEE, XEFHTA2EAMRRELEELANIREE
X THEITEEMEEN KEFEEE L.

1 FAGFETRYUKE

REE R AR TR F 258 AN B R BGRB8 LR P
BEFY &M EESURRSHRE T SR, EPARBHEESE 3.0 7,0 0.6 77 t, AEHET OHE
WHELE 4.6 77 L ERT FUY KR HEE B RAEs.4 7Y, T, EBELYUBEE
HEBRBAE. SRR ENERS SEEEREHFAANE YIRS K P hEEkn ™ . kX
WA EEE LSRR TRCPAE SRR ENEE , KPENSEREAREE QBRI RER
f) Cr.Cu.Pb Vi ERE EFHESE A VIS RY G-I Z BB R BATE R ST KRB REELN, RE
YEPEMRER FE ) B BT BIR Y ,90% LA _E (5B X R BR LR & A B A | AR ISR BIIX N B, B
SREDEEREEERE,

MY ESBRFEERERE, REA LEL R RFEHBT MBI T ERE R A LS 2 (PCA) P2
TR EER T (ER) P2 R P/ Pb! " 207k . F A WA VIS LY RIFE AW SR EWIRE SN
AT, 10 PAHs MRBHMZRAMKS TRESH A TEH R (LMW/HMW) "2 s 8/ (508 + i) .
3/ IR S S Z I B R
2 FAMEEGEYSARENESIER

IEEAIR R AT E T RY FZET TR, BRI R 5 3 2R M 7E S Ba Y b, BER
KTIEHATRER , RAURBEERYAENBYTHSEESAHZIEMERERN, T ESHESY
B FMERAER, 55— EW S TR R B . AR X Z 875 JOR B TE— E AR, 75 4
YRR 5 RO A R SF T H XA R E . EEAREXFAET RS RFEE RN ESER, X T
BEAFENSHEEEFEER L,

2.1 FABFEGRYYEAFER

SRV O BABFSE ™ &3, Zn HE TiO, |V Cr FERUE AR L, X EERH T Zn BRUBHSHE, T

RT3, RATEBR KR HEHIEA S E B A RMERMILET R, E&REAEERE FEMIRETREG
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FEUIEIER AR VRMHER, 5. KILABRIB M HHEK AR SR LB FRR E A VLY A
ERPPRAT, SR ESREEERIIBMBF L RISHE™ . PCBs e & & —RFIER JEMHE R
JR R A o A LA R A R ot B, (R R KRR F R R R Y S BB TR SR TGS , B B B vl
PCBs 4143, PAHs By3F3547 75 PCBs 250, SRE5HE 5 % 8 12 IBURL I Fft £ 7 b AR5, 8 15 IR 77 BB
) PAHs B FEETE Y . OCPs BFZE LLAS S I MLE 42 25 ( hexachlorocyclohexanes , HCHs ) I i 1 2
H HLE A 24 (dichlorodiphenyltrichloroethane , DDT) Jy#h & . DDT FEAR[E] H RS T BB YIAR , RELHBT
RigiF=¥% X DDD, iF & 44 T A= £ % DDE, H 1R LB 5™ > #|f DDT 5H A7 4 (DDD +
DDE) i \p,p’ -DDE 55 DDT HifE™, 5 p,p’ -DDT 5 DDT HL{E " 48R 5E X R EF#7E DDT B3 A
o TR, FAEREERY B SYBEAEETMARATARE W ENTETIRY AR &' MamE N
HERE.

2.2 RPN

RANFEEFGRYAETEY TR S BN M EEZRGRBEMEY W, HHEES R RY - IgEE
AT HES O —EEEARTRY T, BNEREIIRY Cd.Cr.Cu 1 Pb HFBXEHE LM THIS
O, R mEE BRI =AY s B T R Y O S X R R B RS o A B
TERGE , BV 3 & BB R Ao

IV, A RARE ISR YE 0 0¥ 7E mhitE s K sh /e A TR /N R A HL
RERSE, ZMERERIE TRAESEE RYETIRY F B ARFIE. KILAESEAKESRES ST
BRY SRR BRI = LR R, R B R K BRI AR IR AR R, (R R A RS B S B E BN B R IR RT R
EM BRI IR Y BEVTARERRIT OV PGHE, 3 BT O R EVRY H B LR 0 2 00 & R R4S S, Rk
O, GEESRIRHASTELRY  RIODRFASVET O, XERRYHNELSB MY
BAR PG E BT 0, B s R AR A R KRB R AR BRI ER RN ESR
B FEESEWHBMTEREE o ZERMNED, SN B A Y I H /K3 | Fp S oK 075 K 2 A
BN, X 3 RKEXE TESBAM, AR O KE ISR RIS A 8, FUKE D X B A
RHELBSERMERE. AMNBE" WATREWAHRRRBEE. ALHEE, FRAESRE CuPhb 1 g
AR ARRE , X F 2R i TR IR LR KRR 58, SR AR E S R FEE A, B’YIK
WAL AR WBTSE R 3, PAHs Fiki +  BAHURZ RSB EEMXER. MR, RE THAR
XTI S BT A, A BB IE S T Re AR R F 15 R R P AE o
3 REXFEBRBAMFEESTRYETRKERTEG

TIRYIME s AR E B R E RIEE, 5 R E — AR A Y AR, 75— a7
TURRMIERAL 3R, WK AOR B 3R B \pH BB R0 8B B BB B R AP R A AR (A, 1 BRI
P BEPBEBR LM 2 RITHE . BEARAEEF TS RYTEARE X 85 oK P A ST, AR
EILGA RIS RE PR AEFE G RYRE RS, X TEERRENSHEAAEREN, &
1.3R 2 4 51A9 T RE FEEBEXRENFRYNESRE A IS LK.

REEEBTRYESE T RER L URRY, BEAR AR URAEFERIFYRESAE LR, B
MEEERAEERITFEEANER . NFR 1 TR, BNETRY Cu As BRBEAEHMX™E, EEH
Fopras R R Cu KB EISYL, As ZERF/ME X, (IR 0 558 0 = E, BRILH . L5 A M
PO T B HIVE R SRR 3R R Ph 15 UK BRI, R R B VIR R B — 280 ERIEEER
TR FER B E LR ORI RTETE Ph 155, Cr M, LV R e T E I
BRILHERERE KPR N EIE, CdZn {55y, IBRILARBEREAN™E , A Cd 5 E &8 EE TR
YR E R, R B RRI AR B E 12 /5, R OB R EERIT RO X SRR TR
EREEARGEEY . KRGS BN BHHER He SREFBNEE, SRR T OISR ML
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R XA Hg 155 FRAE% THREBBM EY T AT IERBE AR FESRITIROL, B AT 2R Ak
%2 e MRS SIS E BT R A AEYIE R B Cd A BES B R AV R ERE,
BRI ZHTHG L0, 2 As He Pb SEARTHEREHR™ . RENREHLAELESTE
PRRI, EN S AMBEREANESB SRR TARSEERLEREK ™, BRI OA% P 558, Mk L
BRI KA YR B SR TR ER THELERR , BRTIVETA s,

®1 RETEBXREARYESETLAKTF (mgks)

Table 1 Concentrations of heavy metals in surface sediments in main coastal areas of China

¥F[X Area Cu Pb Zn Cd Hg As Cr
fmﬁjﬁs " 24.70 ~32.04 15.21 ~19.41 74.63~147.64 0.07~0.20  0.25~0.97  5.46~7.52  —
lanjm 8 Sea
B
Jisozhou Bay* 9.74 ~499 14.19~91.21 47.64~170  0.072~1.94 0.018 ~2.11  21.02~37.84 42.7 ~430
HHeaL Y
;Ji[ﬁm Shoal(] - - 0.059 ~0.183 0.007 ~0.0369 5.3 ~19.2 -
0! langsu O
¥R R P Tidal Flat
of Shanghai Cosstal Zonel” 91 47 189 0.03 - - 78
Y
’“ﬁﬂ@ . 2 38 118 70 — — —
Chongming wetland[*]
?;Etmi_ Bl 1997 45 ~60 65 ~223 0.11~1.01 — - 37 ~134
€eslern Alamen bay
M IS s/ 3
f'jgig/fgg%% 20.4/25.2 31.8/26.6 0.057/0.096  0.060/0.047 7.27/6.65 -
ong’  AnBay/Dadeng
YT Pearl
ffm:é tw ) 22.5~66.7 28.1~85.3  68.5~255.5 0.02~4.10 — - -
1ver Lstuary
BRIT A8
Coastal wetland 14.7~141.1 28.5~39.4  239.4~345.7 2.79~4.65 — - 40.2 ~110.9

of Pearl River Estuary!®’

I

Shenzhen Bay!*! 50 40 137 B B B B
;?y?fayiﬂl 24 32 89 0.042 0.162 8.0 —
F2 RETEERRENRYWEIITELKE(ngs)
Table 2 Concentrations of priority control organic pollutants in surface sediments in main coastal areas of China
¥ [X Area PCBs PAHs HCHs DDT OCPs
75 East China Sea — — 0.05~1.45 [¥]  <0.06 ~6.04 [®] —
¥9T.0 Yangtze Estuary 0.19 ~18.85 1 22 ~182[%] ND ~30.4007]  ND ~0.570%7] 1.25 ~36.01 ]
BRIT=AA MY coast of Pearl River Delta 6.0 ~29001! 94 ~430001°! 11.95 ~352.62[1011.4 ~600[1! —
BRYL=#4 Pearl River Delta 11.5 ~485.45[®] 217 ~2680[%! 0.14 ~17.048%1 2.6 ~1628.8%8]  —
K I Daya Bay 0.85~27.3703 115 ~113411  0.32~4.16  0.14~20.270% 2,43 ~86.25134
#% Bohai Sea ND ~2.1!%! 28 ~1081.9111  — 0.4 ~2.01%! —
F % Dalian Bay 1.0~153.13 8] 32.7 ~3559[62] 7,535 .92.3018] 2,118 ~72.3(8! -
47 Jinzhou Bay 0.6 ~32.56 [8] — 5.77 ~323.07181 0.97 ~154. 98] —
JE 7% Xiamen Harbour <0.01 ~0.32[%] 247 ~480[®] <0.01 ~0.14[%]  <0.01 ~0.06!%!  <0.01 ~0.58[%!
JE 775 Xiamen Western Harbour 9.72 ~33.721%1 4253 ~1522[®1 — 8.61 ~73.7%] —
YL 0 Minjiang River Estuary 15.1~57.91%41 112 ~877(®] 2.99 ~16.211%1 1,57 ~13.06[%4] 28,8 ~52.07%4

—: R

MR KIRE SR HRARFLRESROT RE, EERERE S ESEK Y P RLAE B ER.
B &R BE N EBIF R A B AR KRR 0 B IR Z X 0 T AR , B LUR AT
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EEHER R R EREY TV AR BB N AREE T RE . WA, BT
LIRS TE (AP Fe¥ Fe,0,"" %) 5BE B TR AINMEXLAREY BME. BHERAEE
AESREREEMRYESBSE Y BEWRRE SRR BRI EERTFE %, 2
MM RS S EAE D TFAERRHRRBRES B EAEEURRASEERE.

St R E B R AE VLSRN SR (£ 2) ,PCBs B, LRI =AINE N, £ H b Tk
HARERLEER. BRI OHRSEYEEIIE LY S BHEY PCBs SRELI THRAESAAR
g7 i B R KR s BRI = A VLA B E A DL R BT 25 5 1 32 8, o0 X () T BE AT
PIE ) HE SRR X, T REXT AR A A PR . X T PAHs Y53, K9 IX FOMISE 773 PAHs B
EURBEESNTFBREAE R, I T X 2 X RS E . BB . T ye X,
PAHs {5 e B4 H /= E . KITA/ERRNL . ERAX4, PAHs & 8 B FIE— P %K F, /543 PAHs {44
(BR%) & RO ETETEYBERB WY R EFE . 81K PAHs S4B R R, KITAE
B BRI = AP RER A X Y R T E T S X R EORE T A WIS I, TS
L e ER s X M AEE Y I 0 S X R ERE T YRS

%2 KRBT B FRE OCPs 154 AR BRI 0 R ARG X 8 0 /=& , 1T 0y b 38 OCPs &8 E
B R E E KRR A I LAY B OCPs & 8 iR xt A 7= Ak B BRIT = f Ui
ULRM OCPs {53 B 23R BT BB Y B IR T . Bk L BB YUK ES 2% R BKFEEEM
% BRI = MM R AT, KT R BT TEIL O T ES S, 2% RBEERE, SAEE G LT
X,

4 BRRE

AR , BT AZEIE ST UT MM B TR B H 28R, BE A S IR A B S e ) e U g v A
YIERAL 2 ER I B A S AR EREMK. M REDEEASEE SR NFREE KBRE, B
M R — IR, FEAEUTILNE:

(1) R E AT 62 XD RS WL 2R E S, SHPTR NS B RE R e XS LY
A8 PSR E LA B S P A SR B I BVEM b, i F IS e R s i £ e MR vt Hd
SRBEANEEBTFEABARL.

Q)MIREFAESBE LA BTN HAESRERE , BOYRELBAEHEM, BREHRR
HAESREWEREMEYEELES ., FRYESBLEHA KT IE K &S RT3 e
B B MEERES AR, MRRT A R 2R EAR R % MRS i ik, 4,

)M FIEE AR EBRYRBENHN, TR ESBRRAIIELY, RS A SR HHAS R,
BEBE LI . ML ERMNERERARFRESRERTERE, RN BT K BFFEE 55 5 AR,

(4) MK ALY P A R B , 33 Bt e MR HE AT 18 3 A MR 05 e i B TR B4
BEARVEF] . TEBUEYIIT XS5 e BRI 24T 0 8 — R Bk, NE 4B BB SHUEYTY A E 1
AR, B BT T e s (b R A YR AL RS BRI

(5) B MBI 2RI IR S — 15 Y M0 Ve R o B AR WD BR AL 24T AT VR AN T , TR % B R
SR R A E AR . B, BFOE DS A MR TS e 2 ] WA BV I M AL R S B A 53R
SR NER,

X T E AR LI BN E R BRI, S BB T

(1) ks B A I, E B E B A NS EE RYNTE AR, BUSE B IS B RE;

(2) BT E S BN, 4 B RS IWE R AN ER NG —, B — AU EERER
R I R AL 25 40T 0 3, LABRAR A | T T LM IO e 5

(3) R E R B E AR — PR STER I A 75 6 B A7 AT B, IO I A7 M VB 3885 e 7 TG 19 o 0 B 5
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(4) R INE P AEYE R, X TR BERNEE SR AT ROEMLEBOR, IR E S
BXHESBEBRAERETIEN;

(5) JF RGN IR E Y S IR FIE R Z B FRRE KRBTSR 2 B P ELE W I K8 1, LRK
—EEREE XRS5,

(6) B3R R AT B R P R L S5 F BU 2 T, AL M5 e R OLEUIE 2, 8 i B B S B E
BEAR, XXM FRLFRIERTHESRAS N 2HEEREERR L.
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