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The contamination of groundwater by heavy metals originating either from natural soil or anthropogenic sources is a matter of utmost concern to the public health. Depending on local geology, groundwater contains heavy metals in low levels, but sometimes in concentrations which are not acceptable for drinking water. These heavy metals may be radioactive or even nanoparticles. Cost effective alternative technologies or sorbents for treatment of contaminated groundwater are need of the modern days. 

The high sorption capability exhibited by many biogenic materials such as algae, bacteria, or geological materials like silicate and aluminate could be exploited to develop a cost effective method for treating such waters. These geogenic and biogenic matrices can be tailored by chemical modification or by incorporation of suitable material in the matrix. This will not only make them specific to some metal ions or radionnuclides but will also enhance their sorption capacity. Composites consisting of two different components are called hybrid materials. Combining an inorganic matrix with biological systems offers important advantages. 
Highly efficient hybrid materials of different types (impregnation of suitable inorganic material into alginate matrix as well as core shell types) were developed and characterized. E.g. chitosan-impregnated-calcium-alginate (for U); silica microspheres (U,Th); prussian blue-graphene oxide-calcium alginate (Cs) and humic-coated-goethite (Pu); silica-microsphere-impregnated-calcium alginate (TiO2 NP); goethite-impregnated-calcium-alginate (As); alumina-impregnated-calcium alginate (F). The structure and binding capacity of hybrid materials was investigated with regard to their practical use for the selective and reversible accumulation of contaminants and the field application of some of the developed materials were demonstrated.
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