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Study on suppression method for the effect of water viscosity
in QCM dew point sensor
GU Rongrui, WANG Zhongyu, BAI Xuesong, WANG Guohua, NIE Jing"

(School of Instrumentation and Optoelectronic Engineering, Beihang University, Beijing 100191, China)

Abstract: In active temperature-controlled dew point measurement based on a quartz crystal microbalance (QCM), the
viscoelastic property of liquid water leads to a frequency dissipation which has an effect on the detection accuracy of dew
point. Here, the QCM electrode was modified by hydrophobic treatment to improve the condensation form, minimize the dis-
sipation attributed to the water viscosity, and achieve the measurement of resonance frequency offset caused by changes in
liquid water quality. A hydrophobic layer with a static water contact angle of 133° + 2° was prepared on the QCM electrode
and characterized. The hydrophobic electrode and untreated electrode were applied in the dew point recognition experi-
ments, and compared with the standard dew point obtained by a precision dew point meter. The experiments proved that the
hydrophobic treatment of the electrode surface can effectively improve the dew point recognition accuracy of the QCM sen-
sor. The optimal approach can provide basis for the design of dew point sensor structure with active temperature control.
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Fig.1 Schematic diagram of QCM dew point sensing
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Fig.3 Characterization of QCM electrode sample
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