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Geoenvironmental properties of silty soil mixed with dredged soil
applied as clay liner of landfill
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Abstract: Due to the high organic content of dredged soil, its ability to adsorb various contaminants such as heavy metals warranted an
investigation of its use in clay liner of landfill. A combination of silty soil with dredged soil to enhance the geoenvironmental properties
was investigated by series of laboratory tests involving adsorptivity and diffusibility which were mainly cared in clay liner of landfill. It
was shown that the mixed soil (dredged soil and silty clay) had much larger adsorption capacity for Cu*' than silty clay, and its strong
adsorption capacity for Cu®" resulted in a barrier with the mixed soil having a much less diffusion coefficient than silty clay.
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Fig. 1 Transportation of contamination in clay liner
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Table 1 Physical properties of soils tested

LA RBEE  RRGAR TR R R R %
o Ag-em™) w % G, w /% wp/% Rk g bk
Bk 1 1.12 545.4 2.23 TEME EEE 35 53 12
AL 2.11 24.5 2.64 30.0 16.5 20 43 37
258 T AR B AR R RANT YA
Table 2 Chemical properties and mineral composition of soils tested
LR AHUR S pH R A % VI B T it (mgeg )
1% (100% /KR FWA AL K] LA K' Na"  Cu"  Zn”
HiiR 1 15.6 6.6 10~15 0 8 0.044  0.0412 0.0012 0.001
R+ 0 6.9 8~10 0 5 0.1 0.01 0.007  0.01
*3 RALRBETAMIBIER
Table 3 Physical properties of natural soil and mixed soil
B PR IR b N a3 K
w /% w A%) G, Pdmax f{g-cm's) w p/%
KA 30.0 16.5 2.64 1.74 17.5
15%iE A1 38.2 209 2.59 1.63 19.6

25%iR A L 41.8 21.2 2.40 1.54 22.2
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Fig. 2 Adsorptive properties of natural soil and mixed soil
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Table 4 Adsorption isotherm parameters of natural soil and mixed

soils

5% TR R 1(15%) R (25%)

K Cu”™ K" Cu”™ K" cu”

K; 0.074 0.146  0.051  3.517 0.078  4.668
n 0.647 0578 0706 0296  0.685 0.271
JiZe 0.002 0406 0009 0343 0177 0275
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Fig. 3 Diffusion test equipment
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Table 5 Physical properties of soil specimen

1+ Ff KR 15%ik 75 12 25%R 1 1
ik KCl CuSOy KCI CuS0O, KCl CuS0O,
KR wi% 19.95 20.38 21.65 21.89 23.2 23.66
T 04/ (gcm ) 1.728 1.715 1.63 1.628 1.524 1.53
FLESEE n/% 34.55 35.04 37.02 37.09 36.61 36.36
HHEE S/% 99.79 99.74 95.33 96.06 96.57 99.55
HRE AR 0% 34.47 34.94 35.29 35.63 35.36 36.19
HeJE c/(mg HelT c/(mg 1)
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Fig. 4 Metal ion migration in natural soil and mixed soil
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Table 6 Diffusion coefficient determined from test
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