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QCM sensors with Nanostructured ZnO Array to Discriminate Low-concentration VOCs (! The
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Wataru Tanaka'?, Tsunaki Takahashi'?, Kazuki Nagashima'?, Jiangyang Liu!, Masaki
Kanai?, Takeshi Yanagida'?

There is a strong need to develop sensor materials with high molecular discrimination in
order to establish sensor technology for real-time identification and quantification of volatile
organic compounds (VOCs) in the atmosphere. Metal oxide nanostructures have received
considerable attention due to their superior sensitivities. Recently, we reported that zinc oxide
(ZnO) nanowires exhibit specific identification against similar structural isomers of aliphatic
ketones, through the real-time monitoring of their adsorption, reaction and desorption
behaviors. In this study, we observed the adsorption/desorption behavior of nanowire arrays in
real time by fabricating a novel device structure: nanowire array QCM, in which nanowire
arrays are placed on a QCM. Nanowire array QCM enables highly sensitive and real-time
measurement of surface chemical reactions of volatile molecules, and successfully
demonstrated the unique molecular identification ability of ZnO nanowires.
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Figure 1. Schematic diagram of nanowire array QCM device and time-resolved oscillation
frequency changes with nonanones or nonanone exposures.
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