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Evaluation of Field Applicability with Coal Mine Drainage Sludge as a Liner:

Part II: Effect of Freezing/Thawing in CMDS Mixed Liner

o] A of' Lee, Jai-Young
IR Bae, Sun-Young
1 Park, Kyoung-Joo

ABSTRACT

Based on the results of Part 1 of our two-parts paper, the possibility on field applicability of CMDS(Coal Mine Drainage
Sludge) mixed with bentonite and cement as a liner in landfill sites was investigated. The optimum moisture content that
met the landfill liner condition was obtained when the ratio of CMDS: bentonite: cement was 1: 0.5: 0.3 in a lab-scale.
The relative compaction was measured in 90.1%, which results for construction field have been generally acceptable. In
this study, a large—scale Lysimeter(1.0m>1.5m>=2.0m) was used to simulate the effects of the layer on the freeze/thaw by
-20 average temperature. The mixture after freezing/thawing showed compressive strength more than 5kg/cm’, which was
satisfied with EPA standards. Initial permeability of CMDS was 7.10=<10 "cm/s and permeability its mixture after freezing/
thawing was increased to 9.80>10'cm/s. The change of temperature in the layers rises and falls with linear and temperature
gradient keep maintain the present state. Moisture contents in the layers have not been radically changed. Through the
leaching test determined by KSLT method, it was found that heavy metals excluding Zn and Ni were not leached out or
leached out less than the standards during 7 cycles of freezing/thawing process. Since it shows the increased permeability
about 1.5 times and slight change in moisture content, but it was satisfied with EPA standards through 7 cycles of
freezing/thawing process, this mixture can be applied as a liner in landfill final cover system.
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Fig. 1. Scheme of Lysimeter used for freezing/thawing process
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Fig. 2. FESEM images of mixtures of coal mine drainage sludge with bentonite and cement after freezing/thawing process
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