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B & 4 FEXN RN
B EMET A EIHEE, #O 570203) (BB ERE\HETFRE, HiM 310012)

B OE AXHBEOEBBAN. 4. 4. RAFTTHL. HAHELEEL: 0.47
~1.16 pg/dm®, FHH40.78 pg/dm®; 4 HELTEEH K. 0.94~2. 36 pg/dm®, F
HH 1. 36 pg/dm®; W E WL E A . 1. 28~4. 83 pg/dm®, FH{E ¥ 3. 14 pg/dm?;
F 9 EAE B A 2 0.005~0. 072 pug/dm?, F#H 14 #0.030 pg/dm?. Cu. Zn HAHA
CEARREEFTAHEGTAHD., ZHIVHTHAORET R0 HASHARE,
Pb. Cd BB AL ERK, TALSTHLARAGE. CNUBRASEEELL
AR Cu, Pb, In KEAKFXRE, MCdEFEAXTFEE. 3 Cu. Pb, Zn. Cd ¥
BAATEAH#TTUE KA FEOBREAT GEH T ELE AL — TR
MNENBERET WELEALAPTRAESRERATTARE, BELA S LBHA ML
HESSHU L, e REFUEHEAH A WFBSHLERMK, 3/ F5 nmol/dm®, %
HEM RO BRI NELBA LA WEKTEL .

X®iA koA EAk ELR TAHEE
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HTFTABOK, K. RSOHREMEEER, #AL. 7, JHRLRNEE, &
KPR AT . WL, AMTARXFEEL BB HEERFERRGTHRD . LR
BNEHE, ENNEL. T8, HImA%E, HSREEFERETHRF L ONEE. &
KHEHEHESESRERESWHRLE, GFELHNH mCl-, COi, S, PO/,
NHy) SFHANE nEER. TR, ABEEH. BERS) Rk EiEREEKFE
SROFERSTHREREAN. BAPEENALSRE MY S BEEYTEAERHR
AR, FERREAN EREROBRSRBERSPHBRESSHEWH BB/, HIE
MAEMESEERMRAREC . B OB RSN E R, EERGERITINRM
EREN, EMESREENMTAREIHT, AHATELRERBAEE Y.
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2 REEGHIE

1996484 H 27 H M OB A% T 17N KE R EK R 5, 25 3 RO 5 M 4T R R R HE.
12535, 16, 175 RI0OSHSFIAFRT LSO, REBEEE KT HOMEER
DAyl B SR mELIR. AR CRREEREEKES, MRS 20, 8
1332 B FH0. 2 pm #) Nuclepore 3138, 38 LK 46 HNO,{# pH<2, TR ZHRPIREE; F
KR RIERE, ATHERRAESRBMAGEREE, HPHaoEERIL30 cm®, WL
%45 HNO,, ff pH<2, AU R BAEASER.
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Cu, Pb, Cd #y7k#%£ APDC-MIBK 85, i PE3030XJE A B4 RTF R IEE
W Zn FIZE PE3030JEETFRUS L EMME. RITRIBRILHAFERNE
B, S@ERAKENAMERIRRSE, BESINLABRESERTREZIE RUFASE
BB BT B E R 6 RILE B 3 T 8 A PR+, BR20 em™ MK A
dh A BIRMER B T HRE S 5103, 6, 9, 12, 15, 18 pg/dm®, HEFH12h, #£¥
PR L5 S B & Kk R RO ip, 18 48 B T B 2R, IR 2005 23050 9 EL AR5
REBEF SR, U Coo/Coutt Co BN —HEK, NZEKWBEARRBIRUARSH
BHRHE ST

3 W\OEEAKNEMRS Cu. Pb, Zn, Cd

3.1 BMEZE Cu. Pb, Zn, Cd NFEESH

WO AW MS Cu, Pb, Zn, Cd M1 S KRG RMEITR.

BRI SIS R, B OB WY ERSHANEIHHE RO 47~1. 16 pg/dm®, FHHE
H0. 78 pg/dm®; PERESHEKLATE RO, 94~2. 36 pg/dm’, FH{E N1 36 pg/dm*; HHS
BT ALTEE K. 28~4. 83 pg/dm?®, FIE K3. 14 pg/dm’; ERSHAEFNTEE H0. 005~
0.072 pg/dm®, FH{H H0.030 pg/dm’. HEFOEKTHRMYE, EHENKRFIIE—X
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&1 BOZTHEME Cu. Pb, Zn, Cd WIAELER

e Cu/pg-dm—3 Pb/pg-dm™? Zn/pg-dm—3 Cd/pg-dm? S
1 0.47 1.01 2.7 0.072 32.590
2 0.54 1. 34 1.82 0.028 32.410
3 0.71 1.02 3.72 0. 059 32.596
4 0. 60 1.34 2.89 0. 020 32. 459
5 0. 89 1. 24 2.77 0.038 32. 606
6 0.93 1.21 2. 36 0. 060 31.532
7 0.596 1.91 2.07 0.037 32.526
8 0. 62 1.19 4.66 0.019 32. 446
9 0.587 0.94 2. 30 0.52 32. 467
10 0. 995 1.44 4.60 0.021 29. 481
1 0. 82 1.41 1.95 0. 007 32.479
12 1.00 1.2] 3.78 0.011 32. 334
13 0. 86 2.16 2.25 0.016 32.413
14 0. 63 1.21 2.24 0.026 32. 206
15 0.79 2. 36 2. 42 0. 005 32. 340
16 1.16 1.76 4.84 0.026 17.150
17 1.03 0.42 6. 02 0.012 30. 509

B MK 3SR H720. 8%, MKSZ BRI 10 d, BIZEL0 d P O VUK AT B B — K T LA
A& Cu. Pb. Zn. Cd IEMEELAK, FEAHRAH.

HES A O Zn, Cu S REEFH MM &M, Zn K ETILHITH L1258 K
3.78 pg/dm®, JpRERAEIES/KHES W 16595 4. 84 pg/dm®, 17535 H46. 02 pg/dm®, A
R OBI 0B H4. 60 pug/dm’, 297 F 4 M3k 4 FH (3. 14 pg/dm’; Cu EFHTILHHG T
BB W 1. 03 pg/dm® , WIAE & YII3K HESE S MM, 76 M0 BB A 36 15K 495 19 L1 9 16
SHITHHWES HIN1. 16 pg/dmF1. 03 ug/dm? , FEXFAIE T AIL0B 3 H0. 995 pug/dm’,
8 T4 W3 B P 180, 79 pug/dm. FEARAS Pb. Cd 42 A M T 0 £ Y AEF Y8 1 45 9 U8, Cd
TEF T ALY KHEYS 19 0 9 BUME 0. 012 pg/dm? , ZEME AR 1Y 1083 40. 021 pg/dm’, 41
F % W T4 H0. 034 pg/dm?; Pb £ FHH T A5 T AT 12535 MHE H1. 21 pg/dm’s R
B TS KIS W 1783 H0. 42 pg/dm?, I P 36 pg/dm* (K. EIETTHAH
B, WRAEN R RARERY BRES, SREIE, T4 RERARERSEY B
10, ERARTENE BT IE 4 S0 T WA $FXHE 0¥k i) Pb R B 4E S Cd
RO E ORI HIFE. Cd. Pb 70 OISR ILG AT 0HE AL R RERRE
WEARZS Cd, Pb RiHi10. 2 um B Nuclepore B a8 WA . AN LK B RYI & RARES , LK
RS K OB S EAN . EHINT Cd, Pb WRE , BREKETH Pb, Cd KT
SYRBAEURLYY LR Btk 7281 8 Pb. Cd 75 A 11 5 3 B0 PO 45 W 3 ik BE T MR AR

XFHBTRKESHPNIEFRETRRIRTE, dFREINHTEL— H
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%2 AREHXBMEZE Cu. Pb, Zn. Cd
BRMER (pe/dm®)

BX Cu Pb Zn Cd
WO 0.79 1. 36 3.14 0. 034
REEH 0. 69 0.25 2.13 0. 068
Ko 1. 62 0.47 4.09 0.180
KILO 1. 20 1. 00 7.50 0.120
P 0. 042 0.014 1.4 0.001

&, RATEOBNRERKIFE.

3.2 B{f#EA Cu. Pb, Zn, Cd IEETL

MERBBRBRRG T, BRTkEED
HIEBANEE, MEKPESRHKE
T 225 B 8 Sl AR 45 0L M K P i L SME
2P B T 4% 2 A 4R K SO IR
TV AN R o X W 5 R
HEFFN. B OEBERS Cu.Zn,
Cd BB TFRILOMKIO, 2
FRILOMBRIL O HE O EREE SR
WIS R HER, B H R KA BB K A

BT 8 OBAKEREDNTI0 m BB, RITAM2SHMOSHHET TR, KEKX

BT, BB RMESHR. RS
H, BEESCu.Pb, Zn MEEHERKE
KTFERE, HREREOEEKEXRE

%3 BRECu. Pb, Zn,. Cd

*x. EE¥ (pg/dm®)

HEEFYERES, A TENIHI e BX Cu Pb Zn ¢
R, EEEFYSEBHMTRER, 2 * 0.54 1.3  1.82  0.028
Fokr R gE I Y EkFAR Cu, Pb, K 0.68  2.82 2,07  0.010
In FEREMERNEE. HCdHR 9 = 0.587 0.94 2.30  0.052
%‘%Ej{ﬂ:ﬁﬁh%’ Ejﬁg% Cd Iﬁj%ﬁ%% )3 0. 693 2. 31 2.70 0.014
HETRER I B S E EBRY LR EE
PR RS, XS5k (6] MEMNE LML
4 WOVEWIK Cu. Pb, Zn. Cd IES T
4.1 HOFFAKPb, Zn., Cd HIEE
FAFIH & TR S FBMAPb, Zn, CAHWEE.
#F4 BOEPb, Zn. Cd BRNFNBRESR (pg/dm®)
4535 128 13834 145K 165 ¥
mE
BRES BRS FHE BR®RL WL BRS BEES B#RS PEES BERES
Pb 0.57  1.34 0.121  1.21 0.112 216 0.489  2.36 0.42  1.74
Zn 0.41  2.89 0.76  3.78 0.24  2.25 1.65  2.42 9.17  4.84
cd 0.008  0.020 0.003  0.011 0.005  0.016 0.014  0.005 0.01  0.026

HEPEDL, EARBEESKESOM6SHESR S BEXMERE, HE&N . Pb—
2.16 pg/dm?®, Zn—-—14.01 pg/dm?, Cd——0.036 pg/dm?®; FRSHFEEHHEA: Pb—

19%1 Zl’l

65%, Cd—28%. EBHMISHELSE SR AN Pb—1.91 pg/dm®, Zn-—
0.028 pg/dm®; TR YT B 98 R Pb——30%, Zn—12%, Cd——
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28%. AW, HTEKPHENYEHESBIIETEROEBERAIKSRER, EBA
B Pb. Zn, Cd (Y2 BB T, Pb, Zn, Cd LR FIH12%, 82%. 22%. WHLH
FIRMWEEEII Pb, Zn, Cd B¥%M, FTAGBRNTSIRNEBEE Zn>Cd>Pb. FFld
WAKFRFRYE Pb, Zn, Cd b RE—EEHY.
4.2 BOZWHXEIT

MNEE EBRHEES ABRSHNBRE, BRENTSABRESDORRS. XHSH
X B B& A T IS K HETS W O Y16 5 35 A0/ A4 S BEATE A TE B . B XK P E VY
541 158 BT T S BT, B A BARREA S B h%% A B R 8
RMALSHR (ACC.) MEAUERE Ko KBS, HHEARN

fo Lo 4 L
Cou ACCq, K. « ACC,

ARH, Co APBEHSTE, Ca IR
BZEEZER, Ccu=Cre.—Ce 453
WBHE ACCe.=320. 2 nmol/dm?, K.
=1.42X10°. HHBIWENEES
FIFRsh, SEEHFEHEL M
E2frR. '

HRSME 2T, BRBEAEES
KHEBHOMIEWBRSHASTE
ERGES R BN, H
JR B R 1R % A i 15 K HEYS ¥ O K 4k
FHERYEERENENY, RS
HXMERM R EEH. AR B AATRESSAABSEREBNM4SNALER S RO
H16SHMEEHBMES. FFEMNEERESHRELIANYER, B ACC., 1658H X
320. 20 nmol/dm®, 45¥54166. 4 nmol/dm®, BB OB AN S EEBEN, 165 EH4
SUHR M, TUBRE AT RIS AT45Y, BHRE, W BERSHESBK TS Y,
AREFI6S /TSy,

W ERESPRBEFEA M E #*5 HOFHAAIKESR (pg/dm®)
WHERES. RERSHTAHH e BE BRS BWE BAAE FRE
H YR SO R X A YRR /N T
. BN S G TR RS,
SHEMFHESERLAK. BiE
F—-MERESBHA SRR E
E50. 32 pg/dm™™. WHPH—FEYRRBELESEREPH—IFY, —BHPH—IF
THREREEWENERR, UM EERE S EYRENBEEE REE, ks
REAMESTE. XERYGSIHRKERESEEYRRSHEKENRHE 125 M16E
SR AT WL 53 518 0. 08710. 026 pg/dm?®, HIETF MR ME, HE O BERNELE
HXTEY R

O

b 16 4734

H2 #RESESEHENTEIH

4 1.048 0.452  0.596 0. 509 0. 087
16 2.500 1.337 1.163 1. 137 0. 026
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4.3 BB EREXEKEREGELTIE

WK L S M ST, ERERNKFIRER RO ARRANGRES. £ES
EERARSFEGEREYOBERERER, RURR LREIRSENANERESH
Eﬂl%ﬂ.&¢i%%%%%ﬁ$%§ﬁ@§ﬁﬁ,ﬁuﬁﬁﬁﬂ¢TQ%%Mﬁy@E
B LR FRBENL, FERRE HERRSEIANERESRERNBNNEIRFR
/R, XAl S EMHEHXHARESAKFRRE, RS0 ERTETTAFARSN
R R S S EAE. AN ATRSHNBHERARX 1, BRSERS
$H7. 42 pe/dm’, BRTF | ZOKFARMER BB 10 pe/dm’®, HBIBARER &Y. BXAR
BEERMEREERGEMN. TR EHWNAKEREFERHRENHFRIES, XHENS
BT e OF 3 X ARG —, KRS AT AR AL mREEA “RI-RTFREE” 2 “RIL-H
B ER” WEBKES, RNEERNFENSERENESRAN “BRE” TERER
BOKBURGE. BRSO PG L . FEES SEN Mg/, BERX40.3 pm B
& BT O 7K FERRAL AL T, 2 65 o BB A R B A BORL 4R S A VLA SR SR L B T4
WHR LA DK 2K Cutt & BF, EYHERT. fimARLKBER 7 R E RIS 0K
) Cutt, HBWMKEME, £YN2HHE, ATESHRERNN, AERETHESRT
BETRAHELRATE Cu, LR ERILOKEEEEEHRAREE. Bk, EEHEHN
KEPRHERT R T EHREANE RIS, ERABRMFTAESHRESE —HMAFE.

5 45

R AE O Cu, Pb, Zn, CA IR/ HUTER:
5.1 WOEBESFEGTILTERRO. 47~1. 16 pg/dm®, FH{E H0. 78 ug/dm®; Pb {4
B K0. 94~2. 36 pg/dm?, FHE K1. 36 pg/dm®; BEHBLTEE M1. 28~4. 83 pg/dm®, ¥
{6243 14 pg/dm®; $HAIELTEE K 0. 005~0. 072 pg/dm®, F-IH{E H0. 030 pg/dm’. EfIFER
WETFES A AHS, BAEANESHESORRSH, SERTAE, MH. RSEBER
1i§.
5.2 BWOBZMEEMRECu, Pb, Zn SEMNEERTERER, HBBISHARREKRT
K2
5.3 % Pb. Zn. Cd AW X BR YR Pb. Zn, Cd MIGKIIMER, TEE—
BEEMEL, HEBEE Zn>Cd>Pb.
5.4 SHAMESHNEVBBRSAPHRESSE LRBE, 85K L. NEVHEFEX
BARESEMEYIK, BRI URO0. 41 nmol/dm?, KRB FHR HIME. 80 HaiE 0 &%EK
P ESBAMNEREEYAFELW.
5.5 GEGEXTERITE AT, EHE SRR EAOK RARME R E S R, TERE SARER AL
FHERIES, HHNTARERRESSE -l FR.
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Behavior features of heavy metals in the Haikou Bay waters

Chen Chunhua,' Wang Zhengfan,? Li Haiyan®

1. Hainan Ocean Explottation Plan and Design Research Institute, Haikou 570203
2. Second Institute of Oceanography, State Oceanic Administration, Hangzhou 310012

Abstract— Dissolved Cu, Pb, Zn and Cd in the Haikou Bay waters were measured to be respectively in the range concentrations
of 0.47~1.16 pg/dm?, 0. 94~2. 36 pg/dm?, 1. 28~4. 83 pg/dm?and 0. 005~0. 072 pg/dm?; with respectively average values
of 0.78 pg/dm?, 1. 36 ug/dm3, 3. 14 g/dm? and 0. 03 pg/dm?. Dissolved Cu and Zn concentrations are relatively high at the sta-
tions near the Longkun Road Outfall for domestic sewage, the Xiuying Outfall for industry waste water and Haidian Island estu-
ary, but dissolved Pb and Cd concentrations are low in these stations. The values in other stations are comparatively homogenous.
Vertical dissolved Cu, Pb and Zn concentrations at the bottom layer are higher than those at the surface layer, but dissolved Cd
concentration appears to be on the opposite. The measurement results of Cu, Pb, Zn and Cd in suspended particles show that par-
ticulate matters in the Haikou Bay seawater play a role in purifying heavy metals. The study on strong complexed form and non-
liable form of dissolved copper shows that the ratio of strong complexed form and dissolved form is about 85%, and non-liable
formis very low with a value lower than 5nmol/dm?®. Therefore, copper in the Haikou Bay seawater can not cause influence on
marine Organisms.

Key words Haikou Bay, seawater, heavy metal, behavior feature



