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Uranium is a radioactive and a chemically toxic element that is hazardous mainly for kidneys and bones in the human body. In aqueous solutions, uranium is usually in its stable oxide ion, uranyl (UO22+). Uranium is used in a number of applications in both the military and the civilian sector. Trace amounts of uranium can be found in plants, animals and even human tissues and urine, in which a concentration of 0.1-5 ppb is considered to be in the normal range. However, due to its toxicity, monitoring uranium levels is of great importance to people exposed to the metal in their daily line of work. 

Dioxouranium (uranyl) has a linear structure and is a very stable form of uranium in aqueous solutions. Many studies have focused on the coordination chemistry of uranyl ion over the past few decades, for both extracting and determination of the toxic analyte in different environments. In the presented work we will discuss electroanalytical methods, which offer many advantages such as high sensitivity, selectivity, simple equipment and rapid analysis. This meets the main requirements of developing a sensor for uranyl – sensitivity and speed.

A study previously conducted in our lab involved the electrochemical detection of uranyl by an electrode modified with derivatives of calix[6]arene, also known as "super uranophile". The work further investigated the electrochemical determination of UO22+ by a phosphate based self-assembled monolayer.

 Our current research is directed toward decreasing the detection limit by different approaches. The electrochemistry on bare gold and gold modified electrodes will be presented and discussed. Polymers, self-assembled monolayers and the addition of ligands to the uranyl solution will be presented. Another modification was accomplished using diazonium salt derivatives. Furthermore, we are currently studying the response enhancing mass transport by vibrations. 
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