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Electrochemical Determination of Hg(ii) Traces in Aqueous Solutions
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Water is one of the most precious and essential resources to the human race; therefore learning how to protect and preserve it is of top priority. New strategies and technologies are necessary in order to determine the chemical and ecological status of water facilities and improving them both quantitatively and qualitatively. The development of microelectronics technologies in recent years has enabled the miniaturization of sensors and devices, opening a new world of possibilities.

Mercury is one of the most toxic elements on earth. Inorganic mercury species dissolves readily in aqueous systems; hence it is considered major water contaminant. Mercury exposure can damage the brain, heart, kidneys, lungs, and immune system. When entering the biological system, inorganic mercury undergoes biomethylation, forming organic complexes e.g. mono and dimethylmercury. In these forms, it can cause permanent damage due to mercury concentrations acceleration up the food chain, resulting from irreversible bioaccumulation in these species. Therefore, sensing and monitoring ultra low levels (<1 ppb) of this contaminant is of crucial necessity.

Over the years, various methods for trace mercury determination were developed. We suggest the electrochemical method, which offers many advantages such as high sensitivity, selectivity, non-sophisticated equipment and simple analysis.

The aim of our research is to develop a simple and reliable sensor for very low levels of mercury in aquatic systems. This has been achieved by modifying a glassy carbon electrode by diazonium salts. The latter can bear different functionalities, such as a mercapto group, which can selectively interact with Hg(II) and Hg(I) ions. The detection was carried out using anodic stripping voltammetry (ASV). The sensor, which will be miniaturized, will be placed in a robotic autonomous system. This system will navigate in various water facilities in order to sense and determine the levels of mercury. We will present the state of the project and the different parameters, such as the selection of the working electrode and its modification with different functional groups, which are currently under investigation.
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