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Selective Electrochemical Determination of Iron(II) by a Self-Assembled Monolayer Modified Glassy Carbon Electrode
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Iron plays an important role in oceanic biogeochemistry where it is known to limit biological activity. The selective determination of iron species in natural waters is a major challenge in analytical chemistry. Techniques aiming at iron speciation have usually lack sensitivity for detecting FeII in natural waters where it hardly reaches the nM level.

This report gives details concerning the use of a modified glassy carbon electrode for the detection of low concentrations of Fe(II) species in aqueous solutions. Fe(II) forms very stable complexes with aromatic diimines such as 2,2'-bipyridine. Therefore, the essence of our approach has been to assemble a monolayer of such multi-dentate ligands on an electrode surface as a means of extracting Fe(II) selectively followed by its electrochemical detection. Since the redox potential of these complexes is fairly positive we aimed at forming the monolayers on a glassy carbon electrode (GCE) by covalent attachment of the ligand.  

Specifically, 4’-(4-aminophenyl)-2,2’:6’,6”-terpyridine (APT) was synthesized and assembled as a monolayer on GCE. After pretreatment of the electrode via activation, the monolayer was formed by two methods: either by the electrochemical oxidation of APT or via oxidation of the complex FeII(APT)22+. The monolayer was characterized using different techniques, such as wettability, capacity, XPS and electrochemistry. 

Our results show that the method of monolayer formation has a significant effect on its electroanalytical response. Our aim is to correlate between the intimate structure of the monolayer as studied by different surface techniques and the electroanalytical properties of the interface.



