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ABSTRACT

A number of industrial zones in South Korea were reported contaminated by heavy metals. Such contamination could cause severe
damage to the subsurface environment including soil and groundwater. The treatment of zeolite mixing with soil at the bottom of such
industrial zones might prevent, or at least reduce the damage of contamination by adsorption of the heavy metals from the leakage.
However, such mixtures should maintain the proper bearing capacity as a foundation fill material from the geotechnical point of view
at the same time. To investigate the effect of mixtures of zeolite with local soils for the adsorption of heavy metals (Zn, Pb) and
sustainability of bearing capacity, adsorption isotherm tests and direct shear test with compaction tests were performed. Results showed
that the mixing zeolite with local soils effectively reduces the spreading of the heavy metal contamination when maintaining its proper
geotechnical properties as a fill material of industrial zones.
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et al,, 2016). ALEP|EL] AHTZE 7[EH 02 Si09} AlO,
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et al., 2007, Oren et al., 2006, Peri¢ et al., 2004, Wijesinghe

Table 1. Chemical and Physical Properties of Specimens
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Fig. 1. Particle Size Distribution Curves of Specimens

I Classification Chemical composition Specific surface| Cation exchange Specific aravi
p (USUCS) P (m¥/g) capacity (meq/100g) P gravity
p SiO; - 59.55; AlLOs - 19.28; Na,O -
Test Soil 7 (Ci=8.5, C=0.74) 1.32; Fe,05 - 6.68; CaO - 0.74; Na,O - 11.97 9.43 2.68
o 1.32; K,0-2.96; LOI - 9.46
SiO; - 70.87; AlLO;s - 13.96; Na,O -
Zeolite 6.5 SP - 2.23; Fe;05 - 2.72; CaO - 1.59; Na,O - 44.97 69.58 2.33
3.84; K,0-3.13; LOI - 3.87
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Fig. 2. Adsorption of Metal lons by Different Particle Size of Soil and Zeolite (m=4 g, V =40 mL, time = 24 hr)
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HojFEr) S5 33 o] 7P 783 84w dolAeks
3} v)3EHE ook GukERl B ¢i7do] ool whe} v|3EH
Z W kol x|3kso] Z7)3It}(Helffeich and Kunin, 1963).
e AS | EL A, UiFel FF0] BWol Uiie} oF
Fol2X$ks 3} vl o] 2lolE Bt o] Bz}
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Fig. 3. Adsorption of Metal lons by Soil-Zeolite Mixtures (m =4 g, V = 40 mL, time = 24 hr)
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Table 2. The Result of Zinc Adsorption by Langmuir and Freundlich Equation

Langmuir Model Freundlich Model
Mixing ratio 1 2
g Q K, R K, = R2
SZ0 2.44 0.011 0.96 0.32 0.26 0.96
SZ725 4.44 0.005 0.86 0.36 0.33 0.96
SZ50 4.98 0.006 0.91 0.37 0.34 1.00
SZ75 5.96 0.005 0.91 0.44 0.35 0.99
SZ100 8.63 0.003 0.90 0.47 0.41 0.98
Table 3. The Result of Lead Adsorption by Langmuir and Freundlich Equation
Langmuir Model Freundlich Model
Mixing ratio
2 Q K, R K, % R?
SZ0 4.92 0.055 0.99 0.32 0.49 0.89
S725 13.57 0.011 0.99 0.38 0.57 0.94
SZ50 22.08 0.007 0.90 0.28 0.71 0.97
SZ75 33.78 0.005 0.88 0.24 0.82 0.99
SZ100 45.87 0.004 0.88 0.24 0.88 0.99

olRle] A9, AR E AlgTo|EL] FHo] FoldrE Al
Fis0] SRR 2s & 4 Atk AoliErhs ZERIE
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Fig. 4. Result of Standard Compaction Test (Target Value = 1.471 t/m?)

Table 4. The Result of Direct Shear Test

S70 S725 S750 SZ775 | SZ100
Friction angle (°) | 40.2 373 35.8 31.7 31.6
Cohesion (kPa) 18.3 30.6 325 31.2 34.6
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