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Tab.1 Chemical compositions of clay and bentonite

w/ %

Si0; Al O3 Fe; O3 CaO  MgO K:O Na,O

T

#+  60.69 23.80 0.30 0.23 0.08 4.03 2.03

i+ 61.20 18.40 7.40 2.50 2.40 1.70 0.50
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Fig.1 Light and modified compaction curves of

landfill liner-soil materials
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Fig. 3 Volumetric swelling versus moulding water

content of liner-soil materials
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Fig. 5 Hydraulic conductivity versus moulding

water content of liner-soil materials
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Feasibility study using improved clay as landfill liner-soil materials

LU Hai-jun”'?, LUAN Mao-tian*, ZHANG Jin-Ii’

( 1. Institute of Poromechanics, Wuhan Polytechnic University, Wuhan 430023, China;

2. Institute of Geotechnical Engineering, School of Civil Engineering, Dalian University of Technology , Dalian 116024, China )

Abstract: To prevent effectively the transport of heavy metal ions in landfill leachate, adding
materials, granular activated carbon (GAC) and acid-activated bentonite capable of strongly adsorbing
pollutants to the conventional compacted clay liner is one method that has been tried. The adsorption
of Cr(VI) to clay, clay containing 3% or 6% GAC and 3% or 6% acid-activated bentonite were
investigated by laboratory batch tests. In order to evaluate the feasibility of improved clay used as
liner-soil materials, geotechnical properties, including volumetric swelling, volumetric shrinkage,
hydraulic conductivity and unconfined compressive strength, were measured in laboratory geotechnical
tests. The results of batch tests indicate that the Cr( V[) sorption to clay containing GAC and acid-
activated bentonite is much greater than Cr( V[ ) sorption to natural clay. GAC and acid-activated
bentonite are two potential materials for use as sorptive amendments for trapping heavy metals in clay
landfill liners. The results of geotechnical tests show that the clay containing GAC or acid-activated
bentonite exhibits <<4% of volumetric shrinkage, <{1X10 "cm/s of hydraulic conductivity and >>200
kPa of unconfined compressive strength in some scope of water content at modified compaction. These
findings suggest that the clay containing GAC or acid-activated bentonite can be potentially utilized as

compacted liner-soil materials.

Key words: landfill liner; adsorption; volumetric shrinkage; hydraulic conductivity; unconfined

compressive strength



