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Feasibility of Present Soil Remediation Technologies in KOREA for the Control of
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Abstract : Soil remediation technologies were experimented to evaluate whether the technologies could be used to apply remedia-
tion of contaminated marine sediment. In this research, marine sediments were sampled at “Ulsan” and “Jinhae” where remediation
projects are considered, and then the possibility of heavy metal removal was evaluated throughout the technologies. Heavy metal con-
centration of silt and clay fraction was higher than that of sand fraction at “Ulsan”. Heavy metal removal of the silt and clay frac-
tion was arsenic (As) 81.5%, mercury (Hg) 93.8% by particle separation, cadmium (Cd) 72.2%, mercury (Hg) 93.8% by soil wash-
ing technology, cadmium (Cd) 70.8%, lead (Pb) 65.6% by another soil washing technology. Based on experimental results, tested
particle separation and soil washing technologies could be used to remove heavy metals of sand fraction and silt and clay fraction.
Heavy metal removal by soil washing technology which was composed of separation, washing and physical or chemical reaction by
additives such as acid, organic solvents was more effective comparing to that of particle separation. Since heavy metal concentra-
tion of all treated samples was suitable for national soil standards, all the tested technologies were could be used not only to re-
move heavy metals of marine contaminated sediment but also to reuse treated samples in land.
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Fig. 1. Schematic diagram of process "C".
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Fig. 2, Schematic diagram of process "D".
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Table 1, Heavy metal concentration of marine sediment at area

“A” and “B” (Unit: mg/kg, dry weight)
Specification Cr Ni Cu Zn As Cd Pb Hg PSD,.
Area "A"
Bulk sediment 36 17 80 202 14 050 75 0424
Sand 38 18 76 216 13 057 68 0414 771
Silt, clay 52 25 93 298 20 073 94 0677 216
Area "B"
Bulk sediment 39 21 37 138 11 045 46 0.117
Sand 44 27 24 104 11 050 41 0083 721
Silt, clay 47 26 23 121 11 047 39 0045 251
Upper crust® 92 47 28 67 48 009 17 -
Uppercrust’ 35 20 25 71 15 010 8 -
Average shale® 110 55 50 85 13° - 20 -

2 Ref. 27, ° Ref, 28, © Ref. 29
P.S.D. : Particle size distribution (unit %) of sample per unit dry weight

Table 2, Relationship between marine sediment sampled at area “A” and “B” and ocean dumping standards of KOREA

(Unit: mg/kg, dry weight)

Specification Cr Ni Cu Zn As cd Pb Hg PCBs” PAHs”

Area "A" 36 17 80 202 14 0.50 75 0.424 16 85,792

Area "B" 39 21 37 138 11 0.45 46 0.117 7 13,293

Ocean dumping 1st level 370 52 270 410 70 10 220 12 180 45,000
standards” 2nd level 80 35 65 200 20 25 50 03 23 4,000

% Ref, 30, ® ug/kg, dry weight
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Table 3, Variation of heavy metal concentration at each fraction of marine sediment treated by process C, D and E

(Unit: mg/kg, dry weight)

Specification Process Cr Ni Cu Zn As Cd Pb Hg
Area "A"
Bulk sediment 36 17 80 202 14 0.50 75 0.424
Sand 38 18 76 216 13 057 68 0414
Fraction 1 C 8 5 16 42 11 0.13 21 0.104
40 19 78 268 15 053 71 0.383
E 42 15 55 104 10 0.22 32 0.138
Silt, clay 52 25 93 298 20 0.73 94 0.677
Fraction 2 C 48 30 54 390 4 0.37 53 0.042
D 147 44 68 130 10 0.20 64 0.087
E 52 27 40 138 20 0.22 32 0.651
Area "B"
Bulk sediment 39 21 37 138 11 045 46 0,117
Sand 44 27 24 104 11 0.50 41 0.083
Fraction 1 C 9 6 8 64 1 012 27 0,005
D 37 21 27 145 13 0.40 44 0.133
E 34 17 27 103 8 0.28 30 0.054
Silt, clay a7 26 23 121 11 047 39 0.045
Fraction 2 C 52 34 55 365 0.55 53 0.101
D 77 37 23 116 0.16 16 0.585
E 50 26 20 140 11 0.22 30 0.051
25.1%01H Shpa 48.7%= UERRTh “A” s A1, o Fraction 1 of area A o C
wee] wgol, "B A9l A9, U U 9] o) - o

AR e w2 AS ALEhy, F 9] e =
e AAR Aol7} gl Ao AlmHL

Az BHE RS PR M2 HlE fs}%(Table
2), “A” F2] H9, PAHs7}F P EA 2712 1758
Zz3fstal, Znd Pb2 27|&E Zdbskal, “B” 99 A,
PAHs7} 27|1&g 233ttl 17]& o]slolHA 27|& o)A+
9l 7%, 2011 AR SR FrgTo] Hots FUB7}
£ 7AAF sl vied 5= At
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77.5%, Ni 72.4%, Cu 78.3%, Zn 80.4%, Cd 77.9%, Hg 74.8%
2 yehyrch AlE3Hel “Dro] AL, Cd 8.2%, Hg 7.6%
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