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1. INTRODUCTION 

Soil represents a major sink for heavy metals released into 

the environment. Measures are required to remediate contaminated 

soils posing a risk for humans, animals or plants. Of special interest 

are those that are cheap and restore the soil's quality and protect 

human health. Also, one wants to minimize the risk of heavy metals 

leaching deep into the soil and to limit uptake of contaminants by 

crops through immobilizing the metals. 

Clay minerals and other organic or inorganic substances with 

large specific surface areas and large cation exchange capacities, 

such as montmorillonite, organic matter, CaCO3 seem suitable as 

additives to immobilize heavy metals without affecting soil fertility 

negatively. Heavy metal cations are adsorbed on montmorillonite 

mainly by ion exchange, and so they can be readily exchanged for 

other cations such as calcium. The potential of montmorillonite to 

immobilizer polluting heavy elements in agricultural soil was 

investigated by several investigators (Van Bladel et al., 1993, and 

Soltan et al., 2002). 

Cadmium and lead have been recognized as environmental 

contaminants ubiquitously present partially due to natural reasons 

and partially due to industrial activities. 

The industrial liquid wastes produced by the industrial 

complex contain high amounts of heavy metals mainly, Fe and Mn 

with moderate amounts of Zn. Also, the suspended matter in the 

liquied wastes contain high amount of the total Fe, Mn, Zn and Cd 

which form an important source of pollution for agricultural 

environment. 

Due to the abovementioned risks of heavy elements 

especially cadmium and lead on plants, animals and consequently 

human's health, this investigation was conducted to highlight the 

retention- release reactions that may take place in soils differing 
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widely in their physical, chemical and even biological properties i.e. 

Nile alluvial, calcareous and sandy soils. Since, some factors or soil 

separates are thought to affect such reactions, the current work 

aimed also at imposing the role and effect of each separate or factor 

(humic acid, CaCO3 and clay mineral) on retention-release reactions 

of the concerned elements under series of different concentrations.  


