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A study on the hydraulic characteristics of the geosynthetic clay liners(GCL)
with humic substances of leachate on the landfill.

Young-Soo Han, Jai-Young Lee*

Dept. of Environmental Engineering, University of Seoul

ABSTRACT

The study was performed to evaluate the effect of landfill leachate on the hydraulic
conductivity of Geosynthetic Clay Liner(GCL) with two types of leachate. GCL used in waste
landfills have a significant ability as a barrier material, however, they also have a potential
danger when exposed to some organic and inorganic leachate as well as humic materials. In this
study, swelling tests and hydraulic conductivity tests were performed to evaluate the effect of
humic materials and landfill leachate on the hydraulic characteristics of the GCL.

The result of swelling tests showed that the amount of humic materials and high electronic
conductivity caused a decrease of the swelling of bentonite. This is expected to increase the
hydraulic conductivity of GCL. The increasing of hydraulic conductivity observed for GCL
permeated with O-leachate was significantly higher than that of Y-leachate. This result shows
that humic materials are obviously affecting with the increasing of hydraulic conductivity of
GCL.
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Table 1. Chemical properties of the leachate.

o DD- O- Y-
Permeant liquid
water | Leachate | Leachate
PH 5.12 843 517
Elctircal Conductivi
ctircal Conductivity |5 | 25800 | 26,900
(uS/cm)
Viscosity (cP) 1.06 1.28 1.31
Density (kg/m?*) 098.86 | 1006.77 | 1073.45
Di -
1ssolved Organic 020 550 17.664
Carbon (ppm)
Na’ (ppm) 0 2,364 2,590
K'(ppm) 0 304 1,358
Ca™(ppm) 0 109 2,565
Mg*(ppm) 0 178 358
Al*(ppm) 0 0.66 28.45
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Fig. 1. The schematic diagram of flexible wall

permeameter.
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Table 2, Compositions of humic materials from

landifll leachate.
.. Sources
Composition O-landfill | Y-landfill
Total dissolved organic 550 17644
carbon
Fraction of humic 3508 6920
materials ©4.16%) | (39.17%)
(HS/DOC, %)
Fraction of humic acid 47 120 ﬁ
(HA/DOC, %) (8.6%) (0.68%)
Fraction of fulvic acid 305.6 6800
(FA/DOC, %) (55.6%) (38.5%)
The ratio of humic
acid and fulvic acid 0.15 0.0017
(HA/FA)
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Fig. 2, Swelling of a bentonite as a function of

concentration of fulvic acid.
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Table 3, Chemical properties of permeant liquids and the results of hydraulic conductivity test of GCL.

pH EC. DOC Viscosity | Depth of H.C.
(uS/cm) (ppb) (cP) GCL(cm) | (cm/sec) KK
DD-water 5.12 2 0.2 1.06 0.85 1.68x10° 1
O-Leachate 8.34 25800 550 1.28 0.66 3.50 x 107 208.16
O-Humic acid 5.81 45 47 1.15 0.8 1.75x10* 14
O-Fulvic acid 5.85 404 306 1.10 0.84 2.08 X 10° 1.24
Y-Leachate 5.17 26500 17664 1.13 0.62 5.35x10° 3.18
Y-Humic acid 4.15 173 120 1.18 0.9 7.74 X 10'° 046
Y-Fulvic acid 4.36 1628 3310 1.13 0.84 4.26x10° 2.53

* E.C. : Electric Conductivity
* H.C. : Hydraulic Conductivity

* K/Ku - Rate of hydraulic conductivity of various permeant liquids and the distilled water
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