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ELECTROCHEMICAL DETECTION OF Cd2+ BY A SELF-ASSEMBLED MONOLAYER OF 1,9-NONANEDITHIOL ON GOLD
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Detection of heavy metals in water has a continuous importance in environmental monitoring, drinking water analysis, investigation of elemental cycles in geochemical studies and wastewater treatment. While spectroscopic methods have largely replaced electroanalytical procedures in laboratory routines due to their higher throughput and easier automation, the need of gases and larger energy sources prevent their application in remote places or as portable devices. Electroanalytical methods offer significant advantages in this respect and therefore have been used at time series stations[1,2], integrated into hand-held or submergible devices[3,4], and operated on board of research vessels[5,6]. Typically a preconcentration step is used in order to achieve the required detection limit[7]. Excellent detection limits were achieved by adsorbing a Cd2+ complex with an organic ligand on Hg electrode followed by cathodic reduction[8]. Formation of self-assembled monolayers (SAMs) mostly on gold surfaces has been pursued as a means of improving the preconcentration of heavy metals on solid electrodes. Following this idea, surfaces have been modified by SAMs for the selective complexation of different metals[9,10].
The application of 1,9-nonanedithiol (NDT) self-assembled monolayer (SAM) on gold for the electrochemical determination of Cd2+ was studied[11]. The NDT modified gold electrode yields much sharper and well defined stripping peak of Cd dissolution than the bare metal electrode. The different parameters, such as potential and time of deposition of Cd, were examined. Furthermore, polarization-modulated infrared reflection absorption spectroscopy (PM IRRAS) and X-ray photoelectron spectroscopy (XPS) were used for exploring the interaction between the deposited Cd and the thiol groups on Au. FTIR measurements clearly indicate that NDT is assembled in a disordered liquid type monolayer interacting with the Au electrode via both thiol moieties. XPS reveals that Cd is stripped at two different potentials and that the signal of sulfur is almost unchanged by deposition and desorption of Cd. From these findings it was concluded that Cd is deposited on Au lifting to some extent the thiol groups.
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