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Adsorption of heavy metals onto soil minerals: Effect of siderophore Desferrioxamine B

Mohsen Hamidpour, Malihe Karamooz, Zahra Ramazani, Raziyeh Mohammadinejad, Shafagh Molaei
Department of Soil Science, Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran

Abstract

The bioavailability and environmental fate of heavy metal ions in soil are controlled by adsorption onto soil
constituents. The adsorption is strongly affected by the presence of various low-molecular-weight organic acids.
In this study, the effects of the hydroxamate siderophore ‘desferrioxamine B’ (DFOB) on Pb, Cu, Cd and Zn
adsorption by montmorillonite, muscovite, phlogopite, sepiolite and clay fraction of a calcareous soil were
examined in batch experiments. Results showed that the presence of DFOB enhanced the adsorption of Pb onto
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montmorillonite in the entire pH range tested. But, the presence of DFOB strongly decreased Cd, Cu, Ni and Zn
adsorption onto soil minerals particularly under neutral to alkaline pH conditions. The formation of soluble
metal-ligand complexes (HML° and HoML*) may be responsible for the inhibition of Cd, Cu, Ni and Zn
adsorption by the adsorbents, either by competing with the adsorbents surfaces for the metals or by adsorbing to
a lesser extent than the inorganic Cd, Cu, Ni and Zn species. These findings confirm a potential influence of
siderophores on the fate of heavy metal ions in soils.

Keywords: Bioavailability, Heavy metals, Organic ligands, Soil Pollution.



