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A Study on the Fixation of Heavy Metals with Stabilized Soils in
the Landfill Liner

ABSTRACT

We performed the geotechnical experiments of the hydraulic conductivity and
compressive strength test with the stabilized soil in the laboratory, proved that it is
useful to use the stabilized soil as an alternative for natural clay soil. Also, for mixing
adding materials in the stabilized soil, it was determined that 1) the optimal mixing
ratio of cement @ bentonite @ stabilizing agent was 90:60:1 of mass ratio(kg) for Im’
with soil, 2) it was also possible to use low quality bentonite(B®) classified by
swelling grade because of little difference from results of the hydraulic conductivity
and compressive strength test with high quality bentonite(BD).

According to the results of the fixation ability of heavy metals(Pb>, Cu®", Cd*, Zn®")
with soil and additives, authors can conclude that the higher pH condition had the
more removal efficiency of heavy metals. BO and cement had especially high removal
efficiency of heavy metals in a whole pH because of high alkalinity.
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2}4%2 Compact Clay Liner(CCL), Geomembrane, Geosynthetic Clay
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Table 1. The Classification of @®; 10~15cc/2g, B®@; 5cc/2g), A7t A|
Stabilized Soil with Mixing Method. & Z&AE YA vl &2 &F, AIF}EE A
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The Mixing The Curing

Soil"  Bentorite™ Ratiotkg/m)"™  Time(day) F2322) 9,]_ Oé gk'.ot}-_?}'_ 7c} (KS F2314)= % ;S] 3}-
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*  C(Classified by United Classification System

*+ Swelling Grade (B®: 10~15cc/2g, B@: Sec/2g) ZECL)S H/MAEARHE/HMEYE  Q,
*x+ Cement:Bentonite:Stabilizing Agent ®)94 Oolzo] %ﬂ.@‘—g—é(Ba(’jlzlﬁ, NH4OAC‘§)%
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Table 2. The Hydraulic Conductivity(Rigid-wall Permeameter) and Compressive Strength
with the Stabilized Soil in Different Bentonites, Mixing Ratios and Curing Times.

Hydraulic Conductivity(cm/sec) Compressive Strength(kg/cm®)
Soil Bentonite Mixing Ratio™™*
Tdays l4days 28days Tdays 14days 28days
60:40: 1 803 x 10 738 x 10 791 x 10 103 123 146
B® 90 :60:1 124 x 10® 142 x 107 129 x 10® 242 259 282
. 120: 40 : 1 455 x 10" 395 x 10® 355 x 10 367 402 452
60:40:1 931 x 107 974 x 107 979 x 10° 119 124 142
B@ 90 :60:1 547 % 10® 510 x 107 524 x 107 248 26.7 283
120: 40 : 1 624 x 10 544 x 107 597 x 10® 334 381 429

* Swelling Grade; BO 10-15¢c/2g
*+ Swelling Grade; B® 5cc/2g

+++ Cement:Bentonite:Stabilizing Agent, kg/m®
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Fig. 3. The Exchangeable Cations in the Fig. 4 The Cation-Exchange Capacity(CEC) of
Soils and Additives(by BaClz) the Soils and Additives(by NH/OAc)
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Fig. 5. The Removal Efficiency of Heavy Metals of the Soil and Additives in
Stabilized Soil as a Function of pH(s; single heavy metal solution, m; multiple

heavy metals solution)
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