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Heavy metals in the surface waters and sediments
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ABSTRACT : Heavy metals in the surface seawaters and sediments were measured in Jinhae Bay. The high concentrations of
heavy metals in the seawaters were found at the stations near the islands. In the seawaters, the mean concentrations of
dissolved heavy metals except for Pb were not higher than previous data in this bay. Higher heavy metal contents in the
surface sediments were observed at the stations adjacent to the Kojedo or Kadukdo of the Kadoksudo. The contents of Co, N,
Zn, Cu, As and Cd in the surface sediments showed relatively high correlation coefficients with IL and COD. The order of

enrichment factors(EFs) of heavy metals in the sediments was As>Cd>Pb>Zn>Co>Cu>Hg>Ni, and the EFs of As, Cd, Pb and Zn
were higher than 1.
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Fig. 1. A map showing sampling stations in Jinhae Bay.
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1981). MFH A E= Clean-benchWolA] AF A& 5+ PCeloj 1}
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et al(1978)¢] APDC-DDDC-Freon(CFC-113) &uljF& e
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Table 1. Analytical results of metal in the SRMs
A) CASS-3

Measured value Recovery N

El t Certified val
ement Certified value (Mean®1SD) @

Co(ug/L) 0.041£0.009  0.037+0.002 90 3

Ni(pg/L) 0.386£0.062  0.393+0.027 102 3
Cu(ug/L) 0.517+£0.062  (0.532+0.039 103 3
Zn(ug/L)  1.24%0.25 1.31+0.12 106 3
Cdlug/L) 0.030x:0.005  0.030+0.002 100 3
Pb(ze/L) 0.01240.004  0.00940.001 83 3
B) MESS-2

Certified Measured value Recovery N
Element
value (Mean+1SD) (%)

Al 857 £0.26 841 * 0.11 98 3
Co(ug/g) 13814 127 £ 0.1 92 3
Ni(zg/g) 49.3 £1.8 45.0 £ 0.09 91 3
Culug/g) 39.3+£2.0 395+ 0.7 101 3
Zn(ug/g) 172 £ 16 166 £ 3 97 3
As(ug/g) 207 £0.8 232+ 0.8 112 3
Cd(ug/g) 0.24 £0.01 0.26 £ 0,02 108 3
Hglng/g) 9219 92+ 5 100 3
Phlug/g) 219 +1.2 219+ 1.2 100 3
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Fig. 2. Distribution of dissolved metals in the surface
seawaters.
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Table 2. Correlation coefficients(R) among salinity and heavy
metals in the surface seawaters.

A) Oct. 2000
Salinity Co Ni Zn Cu Cd
Salinity  1.000
Co 0.279  1.000
Ni -0.245 0.335 1.000
Zn -0.347 0515 0380 1.000
Cu -0224 0124 0038 0135 1.000
Cd -0.199 0.087 -0.026 008 0.011 1000
B) May. 2001
Salinity Co Ni Zn Cu Cd
Salinity 1.000
Co -0.323 1.000
Ni 0.104 0.753 1.000
Zn -0.463 0.735 0438 1.000
Cu -0.101 0.783 0.665 0.782 1.000
Cd -0.205 0928 0.814 0587 0.742 1.000

A o] disted 198733 198830 F 53] A€
2 519903 19959 13 AAE Kim(1996)9 F8%
AT AR FoA ¥ ATAGY ARE A= FFH ¥

. ?:;'%dr\' . KA‘{E . XA-LE‘ . 7!%.‘-;1 . HL?_,S.?{

e uiy” 0 4

[=] L

9] HFE Table 3o} Yehliich £ @79 Co, Ni, Cu,
Cd BE= HAY H5d £F02 vebdon, Znd 37
v]3) wekAuk Pbel ¢ 200049 AT BRI 2001d90
= ARg B9tk 2Y A5Fe vRE $Y AFHAA
E Az 2 FFoz Wyt 34 veRd 5 7] "Ed
Moz & Wz FAL At B5Hook HHAB
s oS AAsA et & e Rolh

Table 3. Comparison of dissolved metals in the surface
seawaters collected from Jinhae Bay

Year Co Ni Cu Zn Cd Pb Source

1987-1988 - - 030 0.67 0.21 0059 Kim et al(1994)
1995 0.019 047 048 3.0 0.018 0.031 Kim(1996)
2000 0.013 0.30 0.26 0.27 0.016 0017  This study
2001 0.018 0.33 047 051 0.022 0.084 "

3.3 E5ENE 39 8712 NE X 535
%% 948 39 4718 A¥Y L7 COD, 13 5

5o GEAQ 459 PEE Fig 300 dehion), 4 9%

M dund ogs g

©OD{mo! 9}

2000, 10
Cdlugte)

2000. 48
Walng! g}

Fg 3. Distribution of I, COD and metals in the
surface sediments.
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Fig. 4. Relationship between heavy metals vs. IL and COD in the

surface sediments.
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Zn, As, Cd3} Pbe 5ZA5E BE AAANA 10149 &
2 Uehjjo} Q19AQ ko] tia wu Qe Ao AU
A, CdF Ase) B¢ AN A2AD St. ATE, 3] St
A9} DolA & e Yehliick 1 99 Cu, Co, Ni T2
BE A 1 o]atAAT St. Aol 71 & FFAS
2 JEigth A4 AR o 4 FFE59) HE 55A
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Table 4. Enrichment factors of heavy metals in the

surface sediment

St. Co N 7n Cu As Cd Hg Pb
1 052 043 205 052 769 211 055 267
2 052 043 207 052 820 222 051 274
3 049 040 2.03 049 7.69 196 057 2.66
4 045 035 172 039 7.11 146 044 266
5 051 041 194 048 826 200 051 277
6 053 043 204 049 746 221 037 275
7 050 043 198 049 703 204 044 274
8 040 030 162 037 624 155 035 239
9 057 048 216 054 992 314 046 263
10 047 037 182 043 808 171 047 247
11 047 039 1.88 047 726 194 025 264
12 046 037 187 048 774 183 079 245
13 049 040 198 045 748 110 049 266
15 048 039 191 043 737 110 051 232
16 046 036 182 041 722 125 046 227
A 071 060 230 075 138 186 056 270
B 052 043 204 050 949 611 048 2.59
C 051 042 197 049 886 535 056 249
D 050 043 202 050 843 173 027 245
E 050 042 186 049 79 473 039 251

I
0x
i
o
opt
i
JT
HA
py

100

10 ;

EF
]

b t

Zn Cu As Cd Hg Pb
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Fig. 5. Range and mean of enrichment factors of heavy

metals in the surface sediments.
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