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Volatile organic compounds (VOCs) such as benzene, toluene, and xylene are common pollutants found in
fugitive emissions from industrial processing; from the refinement, distribution, and combustion of
petroleum and oil; and from printing and painting. Elevated exposure to such VOCs can result in central
nervous system dysfunction, respiratory and cardiovascular diseases, and cancer. There is an obvious need to
monitor and regulate such emissions in a cost-effective manner. | will selectively review the nearly 50-year
trajectory of research directed at micro-gas chromatographs for collecting, separating, identifying, and
guantifying VOCs. New architectural options which are highly effective make better use of microfabricated
elements than what is possible with conventional configurations. Results from advanced prototypes and
recently commercialized micro-GCs show robust operation, with limits of detection that are better than 1 ppb
for a number of VOCs — even while using ambient air as the carrier gas. Some of these microsystems
incorporate more than 15 microfluidic elements on a single chip. However, in all cases the pumps are
physically separate elements, which begs the question: is it possible to have a single-chip monolithic gas
chromatograph that incorporates all the essential gas phase fluidics, including pumps?

This research is conducted within the University of Michigan Center for Wireless Integrated MicroSensing and
Systems (WIMS?). The Center brings together research in multiple specialties to facilitate microsystems for
healthcare and environmental monitoring.
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