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A B S T R AC T

Cadmium is a toxic heavy metal which is common in landfi ll leachate and it has caused serious 
public health problems. It is necessary to fi nd a cost effective method to deal with landfi ll leach-
ate containing Cd(II). The loess-modifi ed clay is proved to be effective to remove Cd(II) removal 
from landfi ll leachate. The adsorption capacity of loess-modifi ed clay towards Cd(II) has been 
determined to be about 7.08 mg/g. Factors affecting the adsorption of Cd(II) include loess pro-
portion, slurry concentration, initial solution pH, temperature and event duration. The adsorp-
tion isotherms and kinetic data are well fi t with the Langmuir model and pseudo-second order 
kinetics model, respectively. The thermodynamic behavior reveals that the adsorption process 
is spontaneous and endothermic and the system disorder increases with time. The adsorption 
of Cd(II) on loess-modifi ed clay involves chemical reaction and surface complexation with clay 
minerals. Chemical precipitation is considered as the dominant mechanism at pH>9. Further 
studies using X-ray diffraction, Fourier transform infrared spectra have confi rmed the adsorp-
tion mechanism. The material used in this paper is economic and environmental protection, 
which is proved to be appropriate for landfi ll liner material.
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1. Introduction

Landfi ll leachate has been found to contain many 
heavy metals. These heavy metals may pollute the aqui-
fer underlying the landfi ll and pose a potential threat to 
human health [1]. Cd(II) is a non–essential and highly 
toxic heavy metal element, which can usually be found 
in landfi ll leachate [2,3]. Cadmium which is more eas-
ily absorbed by crops than other heavy metals can enter 
the human body through the food chain with deleteri-
ous effects [4]. Cadmium poisoning can happen under 
specifi c concentrations. Cadmium can bring a number 

of acute and chronic disorders that result in pathological 
symptoms and severe damage to kidneys, lungs, and 
the liver [5].

Landfi lls are commonly lined with clay liners to pre-
vent the transport of contaminants from presenting in 
the leachate. Conventional liners are designed by focus-
ing on minimizing permeation of leachate through the 
liner, which can’t prevent heavy metals from polluting 
the groundwater by diffusion through landfi ll liner. 
Hence, a new landfi ll liner that can effectively prevent 
the transport of heavy metals is need. Many research-
ers has tried the method by adding materials capable of 
strongly adsorbing pollutants to the liner [6,7]. Activated 
carbon is the most widely used sorbent because of its high 




