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Enhancing the sensitivity of Quartz Crystal Microbalance (QCM) sensor for monitoring gaseous
organic contaminants in clean rooms by use of its surface modification

by Isao T anaka, SuzukiS atoru and T omoaki Kaj ima

Abstract

The use of Quartz Crystal Microbalance (QCM) sensors for on-site monitoring of gaseous organic contaminants in industrial clean rooms
recently has been studied. With the goal of increasing the selectivity and sensitivity of these sensors, we modified the surface of a QCM sensor
by d epositing silicon on the electrodes and using microfabrication to in crease the surface area. The results of adsorption/desorption te sts
indicate that sensitivity to Dibutyl phthalate (DBP), a major organic contaminant, was increased by a factor of more than two. The effective
upper limit of the concentration of DBP on the surface also was increased by a factor of 2.4. In addition, the desorption rate constant for DBP
was smaller and the adso rption rate of DBP larger, as shown by a molecular simulation of the adsorption/desorption phenomena. These

properties are due to the increased surface area, as well as the greater adsorption of DBP by the silicon surface.
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