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combination materials based permeable reactive barrier

Zeng Jingying' >®  Qin Dilan' > Bi Junping' > Luo Yueping' > Zhu Runliang’*
Liao Xigu' > Zhang Jianxin’  Lii Huanzhe’
(1. Hunan Province Environmental Monitoring Centre Changsha 410014  China; 2. State Environmental Protection Key Laboratory of Monitoring for Heavy
Metal Pollutants Changsha 410014 China; 3. Department of Environmental Science and Engineering Xiangtan University Xiangtan 411105 China;
4. Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640 China; 5. Hunan Institute of Geology Changsha 410007 China)

Abstract In this work the combination materials of natural minerals including bentonite sepiolite and
limestone were used as permeable reactive barrier (PRB) filling materials and 16 permeable reactors were designed
with orthogonal test method to study the feasibility and efficiency of the PRB technology in the remediation of cad-
mium contaminated ground-water. The influences of the combination ratio of the minerals on the treatment effect of
Cd contamination the pH of effluents the porosity and permeability of the barriers were studied. Moreover the
remediation mechanism was also analyzed. The experimental results showed that the Cd removal rates of the applied
combination materials were above 99.8% . The dosage of limestone was the main factor controlling to the treatment
effect of Cd which was obviously improved by increasing the amount of limestone. When the limestone content
reached 10% the Cd concentration of simulated Cd-polluted ground-water after treatment was less than 0.7 pg/L
which can meet the class Il water quality standard according to groundwater quality criteria (GB/T 14848-93). In—
creasing the amount of limestone had little effect on the permeability of the barrier but it led to a weakly alkaline
effluent (7 <pH <9). The pH of the effluent slowly decreased to about 8 as the reaction continued. Increasing the
dosage of sepiolite and bentonite could slightly improve the treatment effect but it would significantly decrease the
permeability of barrier. The optimal composition of the filling materials for PRB obtained with the orthogonal design—
direct analysis method was 20% of limestone 10% of sepiolite and 2% of bentonite in mass.
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Schematic diagram of experimental equipment
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