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Study about Industrial Application of Ordor Information Processing.

— QCM Gas Sensor Using Self-Assembled Monolayer —

Shouichi Miyahara, Susumu Tanaka and Tasuku Takei

QCM (Quartz Crystal Microbalance) operates based on the principle of controlling piezoelectric
property of quartz crystal substrates from the surface, as a surface control type electric ceramic device.
The oscillation frequency of QCM decreases in proportion to the weight of molecules adsorbed on
QCM, so its utilization for various sensors have been intensively studied.

To control the molecular sensing performance of QCM by using functions of thin membranes, we
have investigated surface modification method using Self Assembled Monolayer (SAM). In this re-
port, thiol species were chosen among many candidates for SAM materials, and modification condi-
tions of Au-electrodes surface on QCM using them were studied. Thiol molecules mostly form
monolayer through a self-assembled process on gold, namely normal-SAM with hydrophobic surface.

In order to get hydrophilic one, a novel surface modification method based on SAM technique to
form special membrane was devised and examined, namely hybrid-SAM. It was composed of thiol
and linear-alkyl long-chained alcohol in which OH groups of alcohol were probably fixed outward in
the membrane, as expected, because of the result that the surface hydrophilicity increased.
Furthermore, the sensitivity for vaporized acetone of QCM modified with hybrid-SAM was found to
be higher than that with normal-SAM.

The results implied that thiol-based normal- and hybrid-SAMs would contribute to the selective ad-
sorption of gaseous molecules on QCM.
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