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Effect of Permeated Liquid on the Swell Volume and Permeability of

Geosynthetic Clay Liner
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Abstract

Nowadays geosynthetic clay liners are frequently used as hydraulic barriers from leachate in liner for waste
containment facilities. This research aims to study the effect of type of permeated liquid by using monovalent (LiCl, NaCl
and KC1), divalent (CaCl,, MgCl,, ZnCl, and CuCl,) and trivalent (FeCl,) salt solutions, various concentrations of CaCl,
and pH on swelling volume and coefficient of permeability. The consolidation test, the indirect method, was used to find
the coefficient of permeability. At similar concentration, swell volume was larger with monovalent cation solutions than
with divalent and trivalent cation solutions. With various concentrations, swell volumes decreased with the increasing of
concentration for all solutions. For the coefficient of permeability of GCL, it is found that GCLs permeated with divalent

and trivalent cations solution had higher coefficient of permeability than GCLs permeated with monovalent solutions and
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deionized water. The coefficient of permeability of GCLs decreased with the increasing of concentration. Moreover, it is

found that pH only influenced the coefficient of permeability when pH was very low (=2) or very high (=12).

Keywords : Geosynthetic clay liners, coefficient of permeability, swell volume, permeated liquid
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ZnCl, | 1.50E-10 | 5.68E-11 | 4.20E-11 | 2.82E-11
CuCl, | 4.79E-10 | 1.84E-10 | 2.12E-11 | 3.34E-11
FeCl, | 6.42E-10 | 1.05E-10 | 4.97E-11 | 2.61E-11
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