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We have developed portable electrochemical sensors for environmental monitoring based on adsorptive stripping voltammetry (AdSV) and sequential injection techniques. The sensors are portable, fully-automated, robust, and reliable. The electrochemical detector was fabricated from carbon paste electrodes modified with self-assembled monolayers (i.e., carbamoylphosphonic acids, glycinyl-urea) on mesoporous supports (SAMMS).  SAMMS-modified sensors are solid-state, mercury-free, and chelating agent-free.  The specificity of the functional groups on nanostructured SAMMS was designed for specific target metal ions, thus excess concentrations of common cations (i.e., Ca) did not interfere with the detection of the target species (i.e., Hg, Pb, Cd, U).  The built-in preconcentration step of AdSV enables the detections of metal ions at concentrations as low as 1 ppb.  Excellent detection sensitivity is a result of large surface area and dense functional coverage of SAMMS.  The rigid, open structure of SAMMS enables the rapid transport of solutes and hence fast sensing capability. The sequential injection technique allows the automation and the remote control of the devices. It also requires minimal volume of samples and reagents, thereby minimizing waste.    

