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BEAL BTRL, ®RIER?, B &R,
Z ELREEL LT BLEB R
(1. R#ERZER, LT K& 116023; 2. B EHFHLR ¥4, 507 K% 116023)

W T FAEAE GCECDEMERES I REREMBYEER . AR 16 FEHE R (0CP,
B, SREN IFRBEXREEAK OCPs TYRERE S 41,94 ng/L, BES T AEMNSK 4.52 ng/L #5 T
{8, € 2 M7 OCPs FTER EXFRE L Bl A K iR, TRBREERY OCPs FHRS405 1015 ng/e, 1
BERTFREEFBIED 6.17 ng/g HTPHAKT. ZHTIRTHNARGSREFRAESE, EBRETHE
FREAK OCPs SRBFSTEEA, BRHERRKY OCPs HERI H B8R, THEEER Y 5.1~15.4,

A B HLE AR K O TR
PR35 X592; P619.215 IO ERRED A

U, KEB IRBERELRNRES,
B IR T S ¢, e s D Bk
WENZGHE B L AAKE (Organochlorine pesticides)
OCPs SRR BRI RIE, OCPs W5 — 3%
EERABILEY, HAKBERER OCPs, B/ %
BRRIVTIESS, Ko X — KB IR R R
WE S, BERYEE 107~ 104, A5 EAYE 1+
2, A E SR aE ARREN. Au
R IKER IAREREZBEKEEZIRYF
OCPs &8, A RIGEREMERER K OCPs S &,
ERROER LR SRR A A e T iR
W,

1 HE5HE

1.1 HafRE

FKEHEN 1999 7 A, REANLE 1, #E
B KE R g s ke as, Rt RS
ROFEREMS IR,
1.2 A

e E M. 2001 - 04 - 06.

ERWH EHF A AR RIE (96 - 922 - 01 - 02); [HE
AR LS YR E (29777004) .

FREMEST: BR(1955- ), B, BIEE, WEKIFHETR

SRR 1005 — 8737(2002)01 — 0073 — 05

IECH AN S B8 o (HE
#);NaySO, (AR, 400 CHE 4 h) ;P E LR (2
HrEE, 100200 H, 400 'THE 4 b, D0 4% K FEEL);
Florisil(E#72E, 60~ 100 F, 140 TH#t 4 h); B4 Cu
$1. OCP Ml PCByy AR MR F, HAEH X T
99%, I3 % [E CHEMSERVICE /4+#],

1.3 {2

HP-5980A BUi% ¥, HP-5890 II S 48 51 1%,
APOOLO 400T I+ EHEE R H; GC-14B( 8 ) <4
G {Y, B Ni®-ECD fa £, CBM-101 3B {F4 0,
CLASS-GC-10 sl ; JEs6 3 2 48 i A BB,
BB EHTH 400 mm X 10 mm.

1.4 {YE8F%#

GCMS #R{EF .30 mx0.25 mm(i. d), BF
0.25 pm, SE-54 AEEHMEH; HiR 80285 C, ¥
BARTF 3 min, FFRER 5 C/min, LB HEF 20
min; 35, He 1ml/min; BEREBEE 285 C;GC-MS R
R 275 C; BT EED(EDERE 250 T;MS I
BATIREE 100 C; BEHEE 70 oV o FHE R R
2200 V,

GC-ECD #E%& .30 m x 0. 25 mm(i. d), &
I%0.25 pm, EC-5 AE-BHER,; f# 150~-270 T
(FR¥F 20 min) ; FHEEE 4 C/mins BXGHAE N, );
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mo#

HFE 1 ml/min ; #MES 50 ml/min; AR 1:25
EHOEE 290 C; BE B 200 T; Kok a5
1.0 nA.

B #19 Panin

B REcSE
Fig.1 Sampling sites in Dalian Bay and Lisodong Bay

1.5 HSmBiatiE
EOBREs, B TENERATE, BileE
i 80 Hif. BFEL20.0 g M5 20.0 g NaSO, 1B
51, BF 100 ml HLAEN, A 60 ml 1IEC45/HER
(R 1 1) 24 W5, 11 1.0 g LR,
FBAIZER S min. BL1 000 ml AR TR 4
o, 00 10 ml [EC4EAR, LEREREA 100 ml
H.tad, A 60 ml ECH/ SRR 1:
1)8# 24 h, BFER 20 min, B E, 5 L ERF
BERERLEN, EREAERIK, 6FLFE
LB E 1L ml, £EEAEH 10.0 ¢ MILEHH
BEFHE(EBEEE 1.0 g NSOy b H 60 ml IE
St/ “HE L1 DL 1.0 ml/min HEHYE, #hiE
R ETFERRA, TRER RS DREET, AHIE
CREMEN1.0ml, BHERE 5.0 g Flonsil #
L, B 150 ml 1E T 5eiiiE, JIREEH EE N PCBs.

BRI 180 ml 20% IF. O 4%/ —E HERH 50 ml =
F PGk, T OCPs £33k F, KWK 40
T RHECHEBBESR 1.0 ml, B GCECD W&
OCPs 8.

2 BR5He

2.1 K& ocrs SR F

T AGER T KB RBEAKPENERE 16
BORMFERILE 1 . FFEMFRB, KEBE
EMK OCPs PR B EBERTIARAB(P<
0.01), KEBEXEUW OCPs RBATARH, &
B X UL ARG BRE R TAE, T8
ERXE 1.3 S OCPs BERKEANRS,
5.6 S AAARESL, Rt SRR AL, X
fEERAMATEAE X, HRES XTI oxR2E
7K HCHs R B3 ETE 0. 057 ~0. 156 pg/L, FI{H
4 0.087 pg/L;DDTs FX&HE ~0.236 pg/L, THHHE
0.080 pg/L. SERILITEEEARLE, KXEE. AR
ERRFNERGE K TRE, REEFEKK
RERHE GR3097 — 1997, —Hi@ KK FARHERE R A B
ARGIHERKF Cun, <1 000 ng/L. Cppr < 50
ng/L. KEB.IFRERXRE K+ HCHs fl
DDTs A ER R FIRAEME, B, S8 EFNLRA
REGIT R R—LAK IR,
2.2 FRHPHIEARGHNSRIHE

KA ST RBRENES OCPs & &5+
R 2, LR, EBRBIRYF OCPs
SRESE HCHs FH R #4548 DDTs T i &
SEMEBRETIRBE(P<0.05), SHIL=AMN
U4 HCHs 1. 18 ~17. 04 ng/g, DDTs 4. 94~
90.99 ng/g A, KR I REE X LAY P
ANEARG SRS BRTRI=ZAMNITER.,

KES IREHBRREHADFELEH
OCPs #1) HCHs h ¥, X 5RBEKEMER—
., FERXERBERYP HCHs 2 BKIFH N >
T>a>8, MEBXERIURY DDTs RIKITFHN
DDD>DDT>DDE, X# 8K ITHY OCPs 477
BEOE 6 S RE, 15.92 ng/g: 1 SRR,
13.57 ng/g; MEFE DR 5 S5 AR, 2. 64 ng/g.
R EEE ARSI ARASREES
REIEHERCET S, LR X LAY+ OCPs 761
EMERERSEE S, HPHAREES 1 5%
(FEETE, 22,75 ng/g; 5.6 S EAEE, R
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BRA % RS LR EREAR A VRSB R RN 75

OCPs ISR EER AREM TALISKEHN, A BREERRER, RS 0 ERs M6,
) HE SR RIS, LR SRT g iie,

® 1 KER TRERRSA ocrs BRRE

Table 1 Concentrations of OCPs at surface seawater in Datian Bay and Lisodong Bay ng/L.
SH& e~ A F-AIUR Y-SR 8- NAUN PP R E PP- FNEOH PR- RO SEE +# JCEM )Ehﬁ m—gﬁ'ﬁ 5
spot e~HCH p-HH y-HCH &-HCH FP-DDE PP-DDD PP-DOT  HCB  Heptachlor  Aldrin HCHs  DDTs OCPs
X e 0.04 0.65 0.24 0.03 0.08 0.11 0.48 ND 0.16 ND 0.9% {65 L
% D4 0.13 1.7 1.81 0.20 0.81 0.15 0.22 NI 0.19 ND 38 118 532
é‘ D6 0.19 1.24 1.79 0.21 0.15 0.23 0.2% ND 0.23 ND 3.43  0.67 4.33
[k 0.26 1.81 2.66 0.17 0.06 0.2 0.25 ND 0.26 ND 4.9 .53 5.69
i D10 0.16 1.41 1.83 0.14 0.21 1.1 0.80 ND 0.04 ND 3.5 2.02  5.60
Aversge 0.16 1.37 1.67 0.15 0.26 0.34 0.41 ND 0. 18 ND M 101 432
L1 5.30 34.22 7.5 ND 5.33 21.54 9.29 1.63 7.18 4.67 4710 36.16 £3126
i iz 7.52 29.%0 5.08 0.62 NI ND ND 1.58 ND ND  43.12 ND 4.7
§ L3 7.84 26. 50 4,26 D.65 1.33 6.69 14.30 1.4 ND N 325 .5 631
E 14 7.90 27.70 4.05 077 ND NE ND 1.45 ND ND  40.42 ND  41.87
Ls 3.26 19.30 1.80 0.45 0.72 ND 0.63 0.64 ND ND 2681 1.35 29.80
g L6 5.9% 18.80 2.9 0.50 N[ ND N ND ND ND 2825 NI+ 28.25
: L7 8.06 7.5 4.57 0.4 1.04 2.98 1.45 ND 2.46 ND  40.77 547 48.7
L8 8.98 .80 44 0.69 ND ND ND ND ND NDr  45.51 ND 4551
Average 7.11 26.9¢ 4.3 .54 1.05 3.50 3.23 0.80 1.21 0.58 3890 B8.19 41.%

I P HIEE 3 ME TS, T, Dats in the table are means of 3 replicates. The same below. ND: B! Undetectzble.

T2 XEZAFEEERES ocrs &
Table 2 Content of OCPs in sorface sediments in Dalian Bay and Lisodoag Bay x107°?

il S TS AR AR s S R . B 0 i I, R
Sampling 7575 bav b A WE Wi i ] Aldsin Dieden  LICB 1 AR X
sot  oHCH QHCH yHCH SHCH PPIDE PP-DDD ppDDT ‘ePwhlr Dieldrin Endoslfen]  prr poyrs
m 6.7% 4.52 1.05 0.15 1.1 1.4 1.4 1.52 0.86 0.45 ND 0.13 6.51 4.09 13.57
e 0.18 1.89 1.11 0.03 0.48 0.73 0.26 0.37 0.13 0.4 ND ND 3.21 1.47 5.2
* D3 0.04 .1 9.07 ND 0.29 0.61 1.01 ND ND 0.14 0.11 ND 1.22 1.91 3.38
£ M 0.1 1.59 0.09 0.07 .48 0.42 9.15 017 ND ND ND ND 1.85 1.05 3.07
b s .10 1.52 0,13 .04 0.29 6.32 0.12 ND ND 0.08 ND 6.04 .79 0.73 2.64
‘E D§ 0.82 5.78 1.28 0.08 1.25 2.24 3.2 1.12 NI ND ND 0.12 7.9 672 1592
E 7 0.12 2.03 0,21 0.04 042 0.55 0.82 0.34 0.11 NI ND ND 2.0 1.79 4,53
E B 0.21 2.56 .17 0.07 4.7¢ 0.63 0.25 0.36 4.29 0.23 0.37 ND 3.0 1.67 59
oY 0.03 1.08 ND ND 9.1% 0.87 0.37 ND WD NI ND ND 1.11 1.43 2.54
D0 0.09 2.14 0.22 0.09 0.5 0.91 0.79 .20 ND ND NE ND 2.54 220 4N
Aversge  0.25 2.42 (.48 4.07 0.58 .92 0.8t 0.58 0.34 4.19 0.24 .10 316 2.3 617
LL ND 11.9 2.17 0.04 ND» 4.64 .36 0.88 ND ND 2.76 ND 1411 5.00 22.75
i L2 ND 7.13 N ND NIx 7.2 0.24 NI ND NI 1.39 ND 713 .51 16.03
g L3 0.9 0.59 2,50 ND ND 1.1t ND ND ND ND 328 ND 4.05 111 8.4
S L4 0.66 2.20 0.53 N2 ND 2,66 0.88 ND ND WD 2.15 ND 3.3 3.5 3.08
L5 0.76 ND 2.39 ND 0.83 .52 ND N> ND ND 2.5 ND 1.09 L35 5.03
§ L6 B.63 2.46 1.03 ND ND 1.15 ND ND ND N 0.49 ND 4.12 115 576
H L7 4.5 ND 0.29 ND ND 0.51 0.47 ND ND 0.48 4.40 ND i.58 0.98 7.4
LB 0.78 .93 0.33 ND NI 2.1 0.% ND ND 1.62 ND 2.4 2.4 2.97 6.63
Aversge  0.71 4.20 1.93 0.4 0.83 2.48 0. 58 0.58 ND 0.48 2.3 ND 4.69 2.95 10,15

2.3 REEBAHERBRE
Eff EXTHEMRERRCHARBEE, B XTEENEETTIERAE SERANTRYE

BFMAZHRRINES, REETHRE TELK R, ORI AN SMBEEK OCPs £4H4 S

FHMENREMEFRL HRSENTHRBET. BSBESTERKGESI).

BEFHERATE 1 UL, PR REER WFEEK OCPs SR EEE N 9.47~109.07

REMPb M In EEERRUE 2.4 60.6. 8  ng/L, T 37,19 ng/L; E*F HCHs 7. 87 ~92.61

Hardy #3E"®, EREXFF2 B RHEYX 100,
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ng/L, ] 30. 38 ng/L; DDTs 0.80~7. 77 ng/L, *F
¥14.16 ng/L, MBEBTFREK(P<0.01). BF
HEREEAM OCPs (ECRE RIEH. ZHTH
PHEERP E-H—MRAES 1-15.4(F4), K
ELERE AW ENEREAKTOCPs S BEBRD ¥
BT #REK, AR H ¥ KFERE(HCHs<0.02
mg/L, DDTs< 0. 001 mg/L}, M EEEEMER
BB X BAF R SISk A R B E R

By, AXBEARMTHREYRZEKF OCPs HREH
TS, (B BB X EREE KN OCPs 98
BIAZ AL, T RBEXBEREEKI OCPs t
FHEEEMN, BTIRBRERKES OCPs i
R, NI R RE WK OCPs EH A
REME Il K BOITRHE, BELUE, X 4R PR TE I AR T BRI
FRK PR LY R— RS 5 @K A E
e SRR BOEER.

®3 AEWESEREE.REEK ocrs &R

Table 3 Concentration of OCPs at microlayer and surface of seawater in Dalian Bay ng/L

L am AN BN Y-V 0PN L PR- N E PP it e TI0" ME og
spat «—HCH @B-HCH y-HCH &-HCH Heptachir PP—DDE PP-DDD PP-DDT HCH: DDTs OCPs
D24 1.02 18.46 6.29 1.00 1.50 1.36 1.61 1.80 26,77 .77 36.04
2 0.04 0.65 0.24 .03 a.16 0.06 0.11 0.13 0.9 0.35 1.47
Ddy 0.72 12.50 2.31 0.68 0.54 2.43 0.45 0.48 16.21  3.36 20.11
Mg 0.13 1.72 1.81 0.20 0.19 D.81 0.15 0.22 3.86 1.18 5.23
Db 0.82 10.15 81.11 0.53 10.97 1.08 1.76 2.65 92.61 5.49 109.07
Dég 0.1% 1.24 1.79 0.21 0.23 0.15 0.23 0.29 3.43 0.67 4.33
08, 0.41 2.62 5.28 0.13 0.23 0. 14 0.24 0.42 8.44 0.80 9.47
D8g 0.26 1.81 2.66 .17 0.26 0.06 0.22 0.25 4.90 D.53 5.69
D10, 025 3.3 4.10 0.13 0.04 .49 1.5 1.36 7.87 3.36 11.27
D10 0.16 1.41 1.83 0.14 0.04 0.21 1.01 .80 3.54 2.02  5.60

. A MRERAK, Microlayer seawater; B— BB 7K Surface seawater.

F* 4 XEEBE UM ATRRKN Oocrs BEEH

Table 4 Coefficient enrichment of OCPs in microlayer and surface seawater in Dalian Bay

Wi a- AT B-ASAN Y-S - AR & PP-® E PP-i##i% PP- WM

Sampling spot e—HCH f-HCH y—HCH 8- HCH Heptachler  PP-DDE  PP-DDD  PP-DDT
2 25.5 28.4 26.2 33.3 9.4 22.7 14.6 11.0
™ 5.5 7.3 1.3 3.4 2.8 3.0 3.0 2.2
Ds 4.3 2.1 45.3 2.5 47.7 7.2 7.6 9.1
D8 1.5 1.4 1.9 0.8 0.9 2.3 1.1 1.7
D10 1.6 2.4 2.2 0.9 1.0 2.3 1.5 1.7
Average 7.7 9.5 15.4 8.2 12.4 7.5 5.6 5.1

[5) EREER. FREERENM] AT BN, 1991.69 -
ﬁ%iﬂ: 413,

(1] FR0, Sfkif . ORI REMRIT (1], EHrEs
2, 1992, 11(2) 28— 33,

(2] &FEE. B EE LA RMEEN AR ]]. BEEIrE
raE, 1983, 2(2) .41 - 52.

{31 RED AEEGMKRELECBESHI] BREFER
%1993, 12(3-4);53— 58.

[4) HFPEBRIL=ANEN | BHARPEERIL S WL
HR(AlL B--BRMNFE SETRRETSRFEETEIC]
BT M) SR 2 ARG 1999.93 - 102,

(6] ZEE & K % % SRS HES BHC 1 DDT W
TMSERTER | FERL O X 2% BHC 1 DT RS H
1] A FRE, 1997, 16(2):9 - 13,

[7] WVHRE, SRR, 2Rk, 5 WA P ERE g X EERREL
SREHEAM (1] A, 1990,9(4).93-97.

[8] Hardy ] T, Creeelivs E A, Antrim L D, et al. Aquatic surface
contamination in Chesapeake Bay[ 1], Mar Chem, 1990, 28,333 -
151,
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Contamination of organochlorine pesticides (OCPs) in
aquaculture water in Dalian Bay and Liaodong Bay, north China Sea

LU Jing-cai', ZHAO Yuan-feng', XU Heng-zhen?, ZHOU Chuan-guang’,
LI Hong?, ZHANG Qi-hua', QI Hong-li*, GUO Yu!, TENG Yue!
(1. Dalian Fisheries College, Dalian 116023, China; 2. National Marine Environmental Monitoring Center, Dalian 116023, China)

Abstract: The contents of 16 kinds of organochlorine pesticides (OCPyg )} in the sediments, surface and microlay-
er seawater in Dalian Bay and Liaodong Bay (Liaoning Province) were determined by eapitllary GC-ECD. The
results show that the average concentration of OCPs in the surface seawater is 41.94 ng/L in Liaodong Bay, sig-
nificantly higher than 4.52 ng/1. in Dalian Bay,but both do not overpass the water quality standard for fisheries
of China. The average content of OCPs in the sediments is 10. 15 ng/g in Liacdong Bay, significantly higher
than 6. 17 ng/g in Dalian Bay. But the pollution level in Liaodong Bay is relatively higher than that in Dalian
Bay. The (XCPs concentration in microlayer seawater is significantly higher than that in the surface seawater of
Dalian Bay, which reveals that the surface water has a strong accurnulation of OCPs with the average accurmulat-
ing coefficient of 5.1—15.4.

Key words: organochlorine pesticides; aquaculture water; Dalian Bay; Liaodong Bay

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

