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ELECTROCHEMICAL DEPOSITION – STRIPPING ANALYSIS BY ON-LINE ELECTROCHEMICAL FLOW CELL – MASS SPECTROMETRY (EC/ESI-MS)
Vitaly Gutkin & Ovadia Lev
The Institute of Chemistry, The Hebrew University of Jerusalem, Jerusalem, Israel
Email: vit.gutkin@mail.ru
During the last years the Laboratory of Environmental Chemistry is developing a powerful tool for analysis of the intermediates and by-products of electrochemical reactions by electrochemical flow cell coupled directly to an on-line mass spectrometer. On-line methods are always preferable in electrochemistry over preparative electrolysis followed by ex-situ analysis, since they minimize interferences, contaminations, electrode fouling and oxygen penetration. We have introduced a thin radial flow cell equipped with a miniature working electrode. The miniature electrode guarantees minimal uncompensated Ohmic drop within the flow cell,  and the very thin layer configuration provides high conversion even for small electrodes at relatively high flow rates. 
Recently, we have developed a modified version of the EC/ESI-MS instrument for electrochemical preconcentration, desorption and analysis of analytes by EC/ESI-MS. The principle of the analysis is the following: First, a silver layer is electrochemically deposited on the working electrode of a regular EC/ESI-MS. Then, an alkyl thiol functionalized with a desirable ligating group is electrochemically deposited on the silver layer. In a third step, this construction is exposed to a flow stream containing the analyte. The silver - carrying the thiol and the adsorbed analyte - is then stripped electrochemically, and the dissolved species are carried to the ESI-MS detector. Chemical and biochemical test cases will be demonstrated. 
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