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DETERMINATION OF LOW LEVELS OF CADMIUM IONS BY THE UNDER POTENTIAL DEPOSITION ON A SELF-ASSEMBLED MONOLAYER ON GOLD ELECTRODE
Tomer Noyhouzer and Daniel Mandler*

Institute of Chemistry, The Hebrew University of Jerusalem, Jerusalem 91904, Israel
Tomer79@gmail.com

Cadmium poses a potential environmental hazard. The metal and its compounds are extremely toxic even at low concentrations because of their ability to bioaccumulate in living organisms as well as in the environment, e.g., in sediments. The maximum allowed levels of cadmium in drinking water are 5 ppb, which is derived from the standard method of determination. The development of sensitive methods for heavy metals in general and cadmium in particular is therefore driven by public concern as well as by the scientific challenge of measuring heavy metals in the environment. 
Cadmium like most heavy metal is electroactive and therefore can be detected electrochemically. Electrochemical methods offer very high sensitivity and at the same time the instrumentation is inexpensive and portable, which makes electrochemistry an attractive approach for environmental measurement of Cd. 

We present a detailed study whereby a gold electrode modified by different self-assembled monolayers (SAMs) based on short -functionalized alkanethiols, X-(CH2)n-SH (n=2 or 3) and X=NH2, SO3H and CO2H),  is used for the determination of low levels of Cd by under potential deposition (UPD). The LoD of Cd was as low as 10 ppt using subtractive square wave anodic stripping voltammetry (SASV) and the precision was better than 1%. The application of the short SAMs improved the signal and prevented fouling of the electrode surface. The different parameters that affect the electrochemical signal, were studied and optimized. The electrode showed a wide linear range and highly reproducibility over a period of more than a week.
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The effect of deposition time on the current obtained from a subtractive square wave anodic stripping voltammetry (SASV) experiment using gold electrode modified with self assembled monolayer (SAM) of mercaptopropanoic acid in a solution of pH 2 containing 1ppb of Cd2+ using  
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