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Fig.1 Sampling stations in the West Breakwater of Haizhou
Bay
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R1 OKRENER

Tab.1 Pollutants concentrations of samples

Cu Zn Pb cd DO  COD
(ng/L) (ng/L)  (ng/L)  (ng/L) (ug/L)  (ug/L) (ng/L) (ug/L)  (pg/L) (mg/L) (mg/L)
1 2.58 20.8 1.73 0.123  40.2 35.8 22.9 352 34.8 6.52 248
2 4.78 21.2 2.74 0281 512 32.6 23.4 185 32.4 740  1.84
3 3.69 41.2 3.41 0214 558 19.87 21.8 221 9.87 830  1.62
4 2.36 21.4 2.75 0.185  49.8 14.5 27.3 258 40.8 8.98  1.98
5 2.52 22.3 5.86 0247  50.6 30.4 25.6 241 55.6 550 232
6 5.69 45.8 7.85 0358  47.8 28.6 42.0 259 40.1 625  2.82
7 7.69 50.2 9.68 0.687 745 46.2 39.4 244 39.6 460  3.06
4.19 31.8 4.86 0300  52.8 29.7 28.9 251 36.2 6.79 230
10 50 5 5 50 30 300( ) 5 3
1995 6.6 17 2.1 0.2 18.5 27 376( ) 576  1.03
GB3097-1997 ( ): 1995 [
)
, 1995 ,
DO 6.79 mg/L(4.60~8.98 mg/L), ,
cop 230mell o e KR AR AR
(1.62~3.06 mg/L), 1995 1.03 mg/L,
. coD Cu Zn Pb Cd
, ( ) CODS
COD ; 2
(Cu Zn Pb Cd) COD )
, 1995 ,
,Zn Pb Cd 17.74%, ,
COD , 17.69%,

16.63% 16.33%,
COD(12.88%) Zn(10.68%) Cu(7.04%),

, Cd(1.01%)

Fz2 KRBEEFSHEEBHEITNGER

Tab.2 Contamination index of single factor of water quality

Cu Zn Pb Cd COD
1 0.258 0.416 0.346 0.0246 0.804 1.193 1.367 0.827
2 0.478 0.424 0.548 0.0562 1.024 1.087 0.803 0.94
3 0.369 0.824 0.682 0.0428 1.116 0.662 0.853 1.02
4 0.236 0.428 0.550 0.037 0.996 0.483 1.087 0.66
5 0.252 0.446 1.172 0.0494 1.012 1.013 1.073 0.773
6 0.569 0.916 1.57 0.0716 0.956 0.953 1.137 0.613
7 0.769 1.004 1.936 0.137 1.49 1.54 1.077 0.54
0.419 0.636 0.972 0.06 1.056 0.99 1.053 0.767
(%) 7.04 10.68 16.33 1.01 17.74 16.63 17.69 12.88

. . 141
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23 EMNEBRRERRERBHTESL
B eEH LA
3 5
Cu Zn Pb Cd Cr As Ni Mn
20.3~37.0 mg/kg 305~384 mg/kg
56.0~69.9 mg/kg 0.51~2.32 mg/kg 41.8~73.7 mg/kg
21.8~41.2 mg/kg 16.6~38.9 mg/kg 524~1272 mg/kg
7, Cu
(131 Zn Cd
As 326 1.02  34.2 mg/kg,

Zn Cd (
7), As ( 2)
[14]
Zn Cd As
Pb 63.4 mg/kg,
, Cr
Mn
Mn 051 Ni [16]

x3 BNZTEAREIRENRYDEETEMNRE L/(ng/ke)

Tab.3 Concentrations of trace metals in surface sediments from West Breakwater in Haizhou Bay(/ mg/kg)

Cu Zn Pb Cd Cr As Ni Mn Fe LOI% Clay%
1 26.0 311 65.8 0.74 69.4 39.4 38.9 789 25470 5.71 26.9
2 27.2 332 63.2 0.56 523 412 36.2 798 26451 7.02 25.3
3 25.1 316 69.9 1.42 41.8 36.2 16.6 872 24050 7.84 29.9
4 20.3 312 59.6 1.02 59.8 35.1 25.1 654 20785 5.32 24.1
5 23.0 305 56.0 0.59 65.6 34.7 26.8 524 19080 4.92 29.0
6 20.6 326 67.6 0.51 52.4 21.8 17.9 1272 26160 5.88 30.6
7 37.0 384 61.7 2.32 73.7 30.8 34.1 645 13790 12.27 27.6
25.6 326 63.4 1.02 59.3 34.2 27.9 793 22255 6.99 27.63
35.0  150.0 60.0 0.50 80.0 20.0 - -
100.0  350.0  130.0 1.50 150.0 65.0 - -
* 258 90.5 33.9 0.24 65.3 10 50 590
AEF 0.99 3.6 1.87 425 0.91 3.42 0.56 1.34
[13]; 7. [11]; <=7,
24 HEMNEBEBRREBRRERBH T EE ’
W 75 FR BT Je RIROH N
, 3 ( : 4.850+3.037+1.479=
9.366) 11
’ 85.14%, 3
Hakanson!'” s
AEFs<2 ’ 3 44.09%, Cu Zn
Cu.  cd o Lol
Pb, Cr, Ni  Mn , AEF 0.99 181 cu o
1.87 091 0.56 1.34;Zn Cd As : . Zn . cd
AEF 3.6 425 342 Zn Cd As AEF ,
LOI
, Cu
Cu Zn Pb Cd Cr As Ni Mn Zn Cd
Fe (LOI) , 27.61%, As
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x4 KAPRPERSAONERTHEER

Tab.4 The main calculated results of principal compo-

nent analysis (PCA) in this study [1] 9]
, 2005, 24(5): 67-73.
4.850 3.037 1.479 2] ’ ’
/% 44.09 27.61 13.44
1%  44.09 71.70 85.14 Ul 1994
Cu 0.887 0.276 0.307 sl 168-173.
Zn 0.788 0.510 0.126 [3] L91.
Pb ~0.412 0.644 0.584 » 1991, 10(1): 53.
cd 0.789 0.460 0.021 [4] ]
Cr 0.707 -0.318 -0.275 , 2001, 20(4): 54-57.
As 0.151 —0.696 0.566 [5] ,
Ni 0.573 -0.528 0.437 L 1.
Mn —0.623 0.638 0.197
Fe ~0.834 ~0.069 0.515 » 2002, 4:27-29.
LOI 0.788 0.561 0.217 (6] [M].
Clay ~0.308 0.694 ~0.301 2007.
(7] ; ,
R [ , 2009, 33(11): 55-59.
> > (8] )
(GB3097-1997), [M]
, 1997.
13.44%, Pb Fe [9] , , . [].
, 2000, 2: 18-21.
> [10] Cobelo-Garcia A, Prego R. Influence of point sources
Fe > on trace metal contamination and distribution in a
Pb semi-enclosed industrial embayment: the Ferrol Ria
3 él;!j:% (NW Spain) [J]. Estuarine, Coastal and Shelf Science,
2004, 60, 695-703.
@y , ,
Zn Pb Cd DO COD oM. : . 1982,
’ 142-148.
[12]
’ [ , 1988, 29: 191-210.
[13] . [M].
Zn Cd As » 2002.
, [14] S
, 3, , [J1.
( 2) , 2007, 27(5) : 23-32.
[15] ) , ,
, (1. , 2005, 36(6):
, 580-589
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[J1. , 2011, Water Research, 1980, 14: 975-1001.
29(1): 63-72. [18] , , . (PCA)
[17] Hékanson L. An ecological risk index for aquatic [J]. , 20006,
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Study on pollution characteristics in West Breakwater in Hai-
zhou Bay
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Abstract: It has been 20 years since the construction of West Breakwater in Lianyungang. In order to characterize
the pollution characteristics of heavy metals and organic pollutants in this area in recent years, study was conducted
to analyze sea water sampling in West Breakwater in Haizhou Bay from Lianyungang in June 2011 including test of
power of dissolved oxygen (DO), chemical oxygen demand (COD), oil, active phosphate , inorganic nitrogen and
heavy metals. At the same time, concentrations of heavy metals and organic matters in the surface sediments of
West Breakwater were also determined and factor analysis was applied to estimate the sources of heavy metal con-
tamination. Results show that the concentrations of Cu, Zn, Pb and Cd in seawater met the relevant national stan-
dard in terms of heavy metal contamination. The oil and inorganic nitrogen were the prior pollutants, and the pollu-
tion of organic compound was serious. AEFs of Zn, Cd and As were greater than 3, which suggests serious pollution
condition. The first three components accounted for 44.09%, 27.61% and 13.44% of the total variance, respectively,
indicating that industrial wastewater, cinder dump in port, land and sea traffic pollution were the main sources of

heavy metal contamination in sediments in this sea area.

(ALt 4 5 %)
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