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Abstract

There are several choices of soil and membrane for the barrier layer at the bottom of a waste landfill. If clay liner is used,
the legal requirements in Japan specify a minimum thickness of 50 cm with a hydraulic conductivity of less than 1 x 10 %cm/s
(IGS, 2000). However, these landfills often have the problem of leaching from waste because of geo-membrane damage.
Therefore, we are developing the new type clay liner with heavy metal adsorption. This material consists of zeolite, doromite,
hydrotalcite and sludge (sealing sail). These additive agents have not only cation exchange capacity but also anion exchange
capacity. In this study, we used dehydrated cake produced at a quarry as the sludge. Sludge has high water content and
contains many fine-grained particles. Therefore sludge should be effectively used for construction in order to enhance recycle
use.

This paper described the results of examination in terms of following 4 paints.
1) Traffic-ability examinations

Because we use dehydrated cake with initial high water content, traffic-ability of materials should be considered in case of

seepage control construction. Then we studied effects of initial water content on traffic-ability.
2) Hydraulic conductivity characteristics

New impervious material as a clay liner has to meet its legal requirements, hydraulic conductivity of less than 1 x 10 °cms.

Then we study the effect of initial water content on permeability modulus by using flexible wall type permeable test

apparatus.
3) Proposal of quality control of clay liner

Considering its permeability, compaction properties and a cone index of material in the optimum construction condition of

impervious material meets its requirement for disposal site, we did proposal of quality control of clay liner.
4) Long term durability of clay liner material

From the view of long term durability of impervious material, Vitality of heavy metal collecting ability were examined.
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Table 1 Physical properties =
c
|| Sludge A |sealing Soil A/ Sludge B |Sealing SoilB| - 16
Density of soil Particles p, g/cm 2.63 2.96 2.95 2.94 > 15
Liquid limit o 39.9 39.9 42.2 53.8 o
Plasticlimit wp 254 29.9 28.2 2 14
Plasticity index I, 145 10 14 21.8 1.3 i ; i ; i
Optimum water content W, 20.6 22.1 20.5 23.6 10 15 20 25 30 35 40
Maximum dry density py gz g/cm 1.71 1.64 1.81 1.66 Water content (%)
Fig.2 Results of compaction test
Table 2
2 2 5
Table 2 Additive rate and efficacy
Addition agent Additive rate Efficacy
Zeolite 2 Cation exchange capacity and heavy metal adsorption
Doromite 2 pH control
Hydrotalcite 5 Anion exchange capacity
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Table 3 Specimen making condition for Cone
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Table 4 Specimen making condition for Permeability
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