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An in-situ chemiresistor sensor has been developed that can continuously detect volatile organic compounds in a variety of media including air, soil, and water.  The chemiresistor consists of a conductive polymer deposited onto a microfabricated circuit.  The polymer swells reversibly in the presence of volatile organic compounds as vapor-phase molecules absorb into the polymer, causing a change in the electrical resistance of the circuit.  The change in resistance can be calibrated to known concentrations of analytes, and arrays of chemiresistors can be used on a single chip to aid in discrimination.  A rugged, waterproof housing was constructed to allow the chemiresistor to be emplaced in monitoring wells or immersed in water, and a cable connects the sensor to a surface-based solar-powered data logger employing wireless telemetry.  

This system has been deployed at Sandia’s Chemical Waste Landfill (see Figure 1), where in-situ sensor data are posted continuously to a web site (www.sandia.gov/sensor/cwl).  The monitoring system at the Chemical Waste Landfill includes two chemiresistors: one is deployed 60 feet below the ground surface in the unsaturated zone, and the other chemiresistor is deployed near the water table approximately 500 feet below the surface.  A relative humidity sensor, thermocouple, and pressure transducer are also deployed in the unsaturated zone well to monitor changing environmental conditions.  In the saturated-zone well, a thermocouple and a pressure transducer are deployed to monitor groundwater temperature and water level.  Surface weather conditions at the site are also recorded from a nearby meteorological station.  Surface data are posted to the web site every five minutes, and subsurface data are posted every hour.  Figure 2 shows a screen image of some of the data recorded to the web page.  The system has been operating continuously since March of 2003.

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy under Contract DE-AC04-94AL85000.
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Figure 1.  Site map of Chemical Waste Landfill and location of subsurface monitoring wells.
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Figure 2.  Screen image of monitored subsurface data posted to web site: www.sandia.gov/sensor/cwl.





















FAME_abstract_Ho.doc
7/14/2003

