ks REPORTS

R, H &, A, K OF, N K
( , 100012)

R BRFRNEMNZET BB EREARMFELENAE, ARA 2 #E0 7k iz
BRMAZLIITT M XX GBS TR 452 FHELLFAE, X478 K KA
AT, B AR T 20 RAR G &R TFTE N, T 5T WA TR —R A E S
RS RZESARRARERZEBRC X2 F EEZRBOLS LF, L+2 257
EAEZRHe CEETFE, HHBRMBGES LF

:P7 T A :1000 3096(2007) 12- 002806

10" km?, 18 m,

[1] 39°N

, 87%,
95%,

[2]

[3

1 H&EXERSN 38°

L1 H&ERE 1
2003 7 5 ~19 11820 Fig. 1 Schematic map of sampling stations of surface sedr

ments in Bohai Bay

: 2006 10-10; : 2005 10-07
(2007CB407306)
1973y, . .
. :010 84913914, Fr mail: wittyqin@ hotmail. com

28 /2007 / 31 / 12



PRRE REPOATS

1.2 Wz ma 57k ) ’
0.3 ¢ R HNOr-HFHCIO, ’
. % 8200 :Hg , 0.25~
: H,S0 - HNO s KMnOs 0.97 mg/kg, 0.57 mg/kg, A21
,NIC MD1 ; H,SOs HNO5 ’ All ’ 100%  Zn
HC10, , %8200 2 R 74.26~ 147. 64 mg/ kg,
. 98. 92 mg/kg, AS s
’ AIO 75% Cu ,
2 HR BT 24.70~ 32.04 mg/ kg, 27.21 mg/kg,
2 AlS A20
21 T2he¥E 12.5% Pb 15.21~ 19.41 mg/ kg ,
17.34 mg/ kg, ,
AS A20 Cd 0. 07~
0.20 mg/kg, 0.12 mg/kg,
’ ’ s A5 All As
. ; 5.46~ 7.2 me/ ke 6. 67 mg/ke,
s A21
L i A20
1
Tab.1 The contents and distribution of heavy metals in surface sediments from Bohai Bay
(mg/ kg) (mg/ kg) 13 (%)
Cu 24.70~ 32.04 27.21 Al5 A20 22.1 30 1 12.50
Zn 74.26~ 147.6 98.92 A5 A10 65.15 80 6 75
Pb 15.21~ 19.41 17.34 A5 A20 13.96 25 0 -
Cd 0.07~ 0.20 0.12 A5 All 0. 088 0.5 0 -
Hg 0.25~ 0.97 0.57 A21 All 0. 05151 0.2 8 100
As 5.46~ 7.52 6. 66 A21 A20 2 15 0 -
( yiel
s 80
(2. Cu , Hg Zn
i Zn ) 2
, : Pb Tah 2 Comparison between contents of heavy metals in Bo-
, . Cd hai Bay and those in other sea areas mg/ kg
s Cu Zn Pb Cd
s 27.21 98.92 17.34 0.12
20 80 90 14.1 69. 8 41.5 0.16 [7]
( 3), 18.0 124.4  40.4 0.04 [8]
He .80 0. 065 42.0 89.0 - - [9]
31.9 105.6  27.0 0.27 [4]
mg/ kg 0.57 mg/ kg, 8 80 24.0 540 46.0  0.30 [10]
90 , Hg , 14.6  48.4 18.1 0.18 [11]
90 s Hg R 22.4 89.7 23.7 0.21 [12]
7n i As ) 21.5 71.3 21.6 - [13]
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Tab.3 Comparison between the content of heavy metals from (1) Cu As, Cd,Fe, Mn , Pb, Hg
Bohai Bay and historical data mg/ kg
* (18] [ 4] [1s)
2003 90 80 (2 7 -
Z 98.92 - 73.6 95
" s Fe, Mn
Cu 2721 32.5 26 45
Pb 17.34 14.6 22.4 20 (3) Pb Cd, As ,  Fe Cu,Zn
cd 0.12 0.16 0.15 0.3 , Mn
H 0.57 0. 068 [ 16] 0.4
& 0065 (4 ¢d  Cu Zn, Pb . As, Fe
As 6. 66 - 15. 30171 13
s Mn
*
, (5 Hg Fe,Mn ,  Cu,As
2.2 o AdFiE
’ (6) As  Cu, Pb,Fe , Cd,Hg
s Mn
) , (7) Fe  Cu, Hg, As, Mn s Cd, Pb
> (8 Mn Cu Hg, Fe
3 Fe,Mn , Cu, Hg
. AS ’ ) s Fe, Mn Cu,Hg
10
: A9 A10 Al4 A15 A20 v
A21, ;3) , All,
: (1) Zn, Pb, Cd
> ;(2) Cu, Hg, As ’
N Cu,Hg
> 5
23 Aa% Hr :
( 4)7 4 9
4
Tab. 4 Correlation analysis of elements in the surface sediments from Bohai Bay
Cu Zn Pb Cd Hg As Fe Mn
Cu 1
Zn 0.236 1
Pb 0.459 0. 491 1
Cd 0. 544 0. 747 0. 764 1
Hg 0.367 - 0.181 - 0.108 - 0.017 1
As 0.568 - 0.110 0. 645 0.393 0. 300 1
Fe -0.934 -0.089 -0.330 -0370 - 0.567 - 0.646 1
Mn 0. 650 0. 095 - 0.073 0.171 0. 802 0. 169 - 0.690 1
- 0.016 0.510 0.110 0.444 - 0.628 - 0.287 0.174 — 0.455
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2.4 KRB N A20,A10, 421, 50%.
2.4.1 Hakanson > $205< I'n< 525
(1) 3, Al4,A5,A15 s
37. 5%, s ; 135<
) +2) Ir< 265 1 All
:(3) 3 (4) N ’ ’
12. 5%, s ,
Ir
1 > 9 9
In= XLT.C/C, E 7
T, s Hg, 75%
s R : Cd> Pb> Cu>
> As> Zn
Hg> Cd> As> Pb= Cu> 5 Halanson
7n Tah 5 Partition of pollution degree with Hakanson potential
:Hg= 40, Cd= 30, As= 10, Pb= Cu= 5, Zn= 1; C, ecology harm exponent method
;3 G E, Ir
( ) < 40 < 135
H akanson E. 40~ 80 135~ 265
80~ 160 265~ 525
> ’ 160~ 320 2525
(6 > 2320
6 ,Ir> 525 4 A9,
6
Tab. 6 Ecology harm exponent of heavy metals in surface sediment from Bohai Bay
E.
Ir
Cu Zn Pb Cd Hg As
A9 6.71 1.52 5.95 32.27 530.32 4.38 581. 16
Al4 5.62 1.52 6.15 32. 11 354.00 3.97 403. 37
A20 5.59 1.52 5.45 66. 44 582.48 3.64 665. 11
AS 6.12 2.27 6.95 28. 88 240. 96 4.44 289. 62
A10 5.60 1. 14 6.55 59. 15 509. 44 4.96 586. 84
Al5 7.25 1.51 6. 88 50. 45 452.40 4.87 523.36
A21 6.74 1.52 6.21 24. 88 775. 44 5.01 819. 80
All 5.63 1. 15 5.55 29.33 196. 08 4.27 242.01
2.4.2 SQ=_ZWL'P1
2.4.2.1 =1
P SQ ;Wi 3
:Pi= C/Cu P i i G P
v 5 Gio 2
7
2.4.2.2 s
b l_
v W= 2o Tw=
) K
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Ki i s 8

7

Tab. 7 Quality branch exponent and environmental total exponent of heavy metals in surface sediment from Bohai Bay

P,
Sq
Cu Zn Pb Cd Hg As
A9 0.99 1.24 0. 66 0.15 3.31 0.44 1.138
Al4 0.83 1.24 0. 0.19 2.21 0.40 1. 049
A20 0. 82 1.24 0. 61 0.19 3.64 0.36 1. 090
A5 0.90 1.85 0.78 0. 40 1.51 0. 44 1. 351
A10 0.83 0.93 0.73 0.17 3.18 0.50 0. 945
Al5 1.07 1.23 0.77 0.35 2.83 0. 49 1. 160
A21 0.99 1.24 0. 0.30 4.85 0.50 1.210
All 0.83 0.93 0.62 0.15 1.23 0.43 0. 852
8
Tab. 8 Distribution of assessment weight value of every
pollution factor
Cu Zn Pb Cd Hg As >
0.306 0.479 0.138 0.023 0.036 0.017
4E3H
9 7 o 3 FE
1.0< Sg< 1.5 6 . A9, (o« »
Al4, A20, A5, A15, A21 R 75% ,
N ;0. 5« S() <1.0 ,
2, Al10, Al1 s ,
25%, . (2
> ; , ,
Heg, 75% . >
3) C H Fe, M
:Zn> Cu> Pb> As> Cd (3 Cu Hg  Fe Mn
9 Fe Mn Cu Hg
Tab.9 Clasification standard of pollutants pollution degree ’
So <0.5 0.5~1.01.0~1.51.5~2.0 >20 (4)
2.4.3 Hg,
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Heavy metals and pollution assessment in surface sediments of
Bohai Bay
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Abstract: The contents of heavy metals in the surface sediments from BohaiBay are determined by atomic
absorption spectrum (AAS) and two different methods of assessment of sediment quality are used to envaluate
the sediment environment of Bohai Bay. And the results of measurement show that the sediments are mostly
polluted by Zn and Hg, but the average values of the other metals are all below the standards com pared with
“ national coastal background standard value’ . The spatial distributions of heavy metals do not form a certain
feature because of the different pollution sources from the coast. And the results of evaluation indicate that the
sediment quality is markedly polluted and H g is the primary element of pollution, which is seriously harmful to
ecology.
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