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Release of Heavy Metals into Water from the Resuspension of Coastal Sediment
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Abstract : The study investigated the physicochemical characteristics and the ecological risk of the Northport sediment in B city
and the releasing properties of heavy metals into seawater during the resuspension also studied. The major components of the
sediment are fine silt and clay which contains high organic matter and AVS (Acid volatile sulfide) and the ecological risk of the
heavy metals in sediment also very high. The release rate of heavy metals into seawater was in order of Pb>>Cu>Cr>>Zn>Cd
during the resuspension in a batch experiment, and the heavy metal release mainly attributed to the oxidation of metal sulfides.
Heavy metals which came from easily oxidisable metal sulfides rapidly contaminated seawater within about 1.0 h of the sediment
resuspension. The sulfide oxidation during the resuspension increased the residual fraction of heavy metals in the sediment,
decreased the organic bound fraction, and changed the other fractions of heavy metals in the sediment. The release of heavy
metals from the sediment during resuspension was affected by the resuspension time, the oxidation rate of metal sulfides and
resuspended concentration of the sediment particle.
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Table 1. Physico-chemical characteristics of Northport sediment
in B-metrocity

Parameters Busan Northport values
Sand (%) 143 (14,30~17 4)
Silt and clay (%) 85.7 (82,6~85.7)
pH (at 25C) 7.56 (7.56~8.02)
CODwn (g/kg) 2840 (18.82~28.40)
Water content (%) 48 67 (48.67~49.00)
VS (g/kg) 110,60 (39.16~110.60)
AVS (mg S/kg) 24615
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Table 2. Levels of sediment pollution based on COD and AVS

Conc, (5 5~10 10~15 15~20 20~25 25~30 »30
COD (mg/g)
Score 0 8.3 16.7 250 333 M7 50.0
Conc, <005 0.05~0.10 0.10~0.15 0.15~0.20 0.20~0.25 0.25~0.30 »0.30
AVS (mg/9)
Score 0 83 16,7 250 333 417 50.0
Level | Il Il Y \
Score 0~20 20~40 40~60 60~80 >80
Pollution degree Low « — High
This study 41 8 for CODyy + 33.3 for AVS =751
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Table 3. Classification of the Northport sediment based on se-
diment quality guidelines (SQGs) of US EPA

Percentage of the heavy metal contents

Con- SQGs (mg/kg) in the sediment exceeding SQGs (%)
tent TEL PEL ERL ERM TEL-PEL )PEL ERL-ERM )ERM
Cr 523 1604 81 370 46,05 - 16.45 -
Fe - - - - - - - -
Cu 187 1082 34 270 5829 2952 7785 -
Zn 124 271 150 410 - - - -
Cd 068 42 12 96 1287 8464 3072 6489
Pb 302 1122 467 218 5530 2434 4417 2434

Table 4. Heavy metal contents and their fractionations in the
Northport sediment in B-metrocity

Total Percentages of Heavy metals in sediment (%)
Content . metal  Exchange- GCarbo-  Mn- Organic Residual
(mg/kg) able nate  Oxide

Cr 96.95 16.67 1860 2830 1930 1697
Fe 37275 1467 1787 1430 1490 3823
Cu 153,51 970 2028 2040 4246 6.98
Zn 49.80 16.56 3454 2490 1967 4 31
Cd 27 .34 9.38 3359 230 2251 3218
Pb 148.30 6.54 2279 1779 3520 1795
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