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Desferrioxamine B (DFOB) is an hydroxamate siderophore 

secreted by micro-organisms in response to Fe stress. DFOB 
shows considerable affinity not only for Fe(III) [KFe

(III)
HDFOB

+ = 
1032.0] [1] but also for Cr(III) [KCr

(III)
HDFOB

+ = 1033.0] [2]. Thus, 
in Cr(III) contaminated soils and sediments, DFOB may figure 
prominently in the mobilisation of Cr(III). Furthermore, the 
ubiquitous presence of fulvic acid may influence DFOB 
activity. The experimental objective was to determine the 
mechanisms and rates of Cr(III) desorption and Fe(III) release 
from Cr(III)-treated synthetic goethite as influenced by DFOB, 
by SRFA (Suwannee River), and by the two organic 
compounds in combination.  

Our data show (i) Fe(III) release from Cr(III)-treated 
goethite is significantly lower than that from untreated 
synthetic goethite; (ii) the presence of either DFOB or SRFA 
alone increased the solubilisation of both Cr(III) and Fe(III); 
(iii) DFOB together with SRFA act synergistically to mobilise 
Cr(III) and Fe(III). We propose a model whereby adsorbed 
SRFA lowers the goethite surface charge thus increasing 
DFOB surface excess and its subsequent chelation of Fe(III) 
and Cr(III). This model is supported by FTIR data which show 
that, during complexation of Fe(III) and Cr(III) by DFOB at 
the goethite surface, the Fe(III) and Cr(III) share the 
hydroxamate group. Frequency bands of hydroxamate C=O, 
1568 cm-1 Fe-DFOB and 1600 cm-1 Cr-DFOB were observed. 
This study elucidates the role of DFOB and SRFA on 
desorption of Cr(III) and dissolution of Fe(III) in Cr(III) 
contaminated environments.   
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