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Sea water quality is of great importance for the fauna and flora that populate it as well as for humans.  As pollution of marine bodies continues to rise due to rapid industrialization among other factors, there is a true demand for fast and cost-effective analytical methods that will enable monitoring of marine environments.  Of particular concern are heavy metals, such as Hg, Cd and Pb, which are highly toxic and exhibit long term effects even at low levels.

The present study deals with the development of an analytical method for the determination of toxic metals, i.e. Co, Cu, Zn, and Pb, in sea water.  The natural concentrations of these metals in sea water are very low (in the sub-ppb range) [1].  Therefore very sensitive analytical methods are needed, or large volumes of sea water are required for extraction of determinable amounts.

We have developed a novel electrochemical method that is based on applying either a constant cathodic potential or current, which causes the reduction of protons followed by an elevation of the pH on the electrode surface [2].  This results in precipitation of primarily Mg(OH)2 and co-precipitation of other metals.  Upon dissolution, the precipitate can be analyzed by ICP or similar methods for the amounts of the precipitated metals.

Recently, we have employed a gold rotating disc electrode (RDE, 12 mm diameter) for the galvanostatic (chronopotentiometric) precipitations experiments.  ICP-AES was used as the analytical instrument for the determination of the concentrations of the metals in sea water. The effect of various parameters, such as the rotation speed, current density, time and concentration of the heavy metals added to the sea water, on the precipitated amount, were examined. 
Results will be presented, which demonstrate that precipitation of the hydroxides on gold RDE is a suitable analytical method for monitoring heavy metals in sea water.
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