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Geosynthetic Clay Liners (GCLs) have been used for the applications of the hydraulic
containment system in landfill due to inexpensive costs, simple workability and
distinguished ability as a barrier material. However, bentonite of GCLs is easy to be
damaged by the chemical solutions. Thus, there is a need to evaluate the potential
susceptibility of GCLs causing increase the hydraulic conductivity when GCLs are
exposed to raw leachate and dissolved humic substances from landfill leachate.

The hydraulic conductivity tests were performed with flexible-wall permeameter (the
falling—headwater/rising -tailwater procedure) in order to verify the potential susceptibility
of GCLs. The values of the hydraulic conductivity conducted with raw leachate as a
permeant liquid increased considerably; however, The change of the hydraulic
conductivity in the case of humic and fulvic acid were not worthy of notice. As the
results of swelling tests of bentonite, however, humic substances can affect badly on the
dispersion behavior of bentonite. These results indicate that humic substances dissolved
in leachate could reduce the hydraulic conductivity of GCLs in landfill.
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Table 1. Composition of humic materials from two raw leachates.

Raw Leachate  Humic Substance Humic acid Fulvic acid
. 352.8 47 305.6
1-landfill 550
(64.16%) (8.6%) (55.6%)
) 6920 120 6300
2-landfill 17644
(39.17%) (0.68%) (38.5)

+* PDOC percent of the solution in leachate
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Fig.1. The schematic diagram of a flexible-wall permeameter

Table 2. Chemical properties of permeant liquids.

Electrical Viscosity Density DOC ) ;
pH  Conductivity 3 Na’ K’ Ca® Mg*
(cP) (kg/m”)  (ppm)
(#£S/cm)

DD-water 5.12 2 1.06 996.40 0.2 0 0 0 0

1-Leachate 8.43 25800 1.28 1006.77 550 2364 304 109 178

1-Humic 5.81 47 1.15 998.09 47 238 026 382 039

1-Fuvic 5.85 404 1.10 998.50 306 404 235 2467 205

2-Leachate 5.17 26500 1.31 107345 17664 2590 1358 2564 357

2-Humic 415 173 1.18 998.13 120 326 306 9.2 157

2-Fulvic 4.36 1628 1.13 1005.29 3310 ~ - - -
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Table. 3. The results of hydraulic conductivity of GCL permeated with various leachate.

Electrical Hydraulic
L. DOC L.
Conductivity (ppm) pH Conductivity Kad-w/Kicach
_(¢S/cm) (cm/sec)
1-Leachate 26700 550 8.28 35%10” 208
2-Leachate I 26900 17664 5.11 5.35x10™ 3
2-Leachate Il 18880 4230 76 346x10™ 206
2-Leachatelll 21900 5182 759 1.81x10™" 11
2-LeachatelV 19370 4844 763 3.46x10™ 206
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