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Iron based nanomaterials for cadmium (II) immobilization in water and soil
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Cadmium in natural soils and water is correlated with a potential consumer’s toxicity. Decreasing 
its bioavailability in agricultural soils and in contaminated water using nanomaterials has 

been found meaningful. In this study, iron-iron sulfide nanoparticles (Fe-FeS NPs) and sulfide 
modified Fe3O4 nanoparticles (Fe3O4-sulfide NPs) were synthesized by chemical precipitation 
method, in free-oxygen solutions. Sizes of 10-20nm for the Fe3O4-sulfide NPs and 40-80nm for 
Fe-FeS NPs were measured by transmission electron microscopy. X-ray diffraction and Energy-
dispersive X-ray spectroscopy were used to characterize the chemical composition of the NPs. 
In addition, we demonstrate the effects of these nanoparticles as immobilizer agents of cadmium 
contained in water and in soil. The removal of Cd from aqueous solutions by the nanoparticles 
was investigated in batch conditions at 20 ± 2 °C. Also, it was evaluated the reduction of cadmium 
bioavailability in different agricultural soils from Ecuador coastal region in fixed-bed columns. 
The removal capacity of these NPs was 98% and 95%, for Fe3O4-sulfide NPs and Fe-FeS NPs, 
respectively using a 20ppm Cd ion solution at pH 5. Five soils cadmium phases were investigated 
using Fe3O4-sulfide NPs and after the treatment, cadmium content on the bioavailable phases 
showed a decrease of 68%. Hence, the as-prepared nanoparticles showed that effectively reduce 
the bioavailability of cadmium in different types of water and samples of agricultural soil.
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