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The Advanced Electrochemical Facility, combined with other interfacial science facility (e.g. SEM, TEM, XPS, TEM, AFM), provides the excellent tools for performing research in electrochemical nanotechnology.  The facility is located at W.R. Wiley Environmental Molecular Sciences Laboratory (EMSL), PNNL.  In this poster, we will summarize the recent research activities at this facility.
Electrosynthesis methods have been used for the deposition of nanoparticles onto a nanoporous matrix and growth of nanowires through template and templateless approaches. The facility is also used for characterization of electrochemical properties of nanomaterials, which are of great importance to electrocatalytic conversion/energy storage (e.g., Pt/Carbon nanotubes for low temparateature fuel cells) and environmental process (i.e. electrically stwtchable ion-exchange process based on carbon nanotubes/nickel hexacyanoferate nanocomposite).  
We have developed disposable biosensors based on screen-printed electrodes. In addition, we have also developed the miniaturized analytical devices based on integration of the capillary electrophoresis-microchip with an electrochemical detector for detecting biomolecules, explosives, and nerve agents. Finally, a portable analytical system based on the integration of a microfluidic motherboard with a microelectrode array has been developed for biomonitoring of toxic chemicals in biological samples.
We have developed the electrochemical sensors and biosensors based on nanostructured materials for environmental and biomedical monitoring.  For example, various nanoporous silica thin films with selective functional ligands for toxic heavy metals and uranium have been coated on a microchip-based microelectrode array to form selective electrochemical sensors. Also at this facility, biosensors based on carbon nanotubes modified with enzymes were fabricated and demonstrated for sensitive detection of glucose and nerve agents.  Recently, we are working on the development of nanobiosensors based on electroactive quantum dot labels/immunoassays and DNA-assays for biomedical, environmental and homeland security applications.






