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Abstract — The effects of sensing materials, coating methods, diluent gases, and temperature have been studied in detail
to make a quartz crystal microbalance based adsorption sensor system for detecting gases. In particular, sensor elements
for detecting NO, and SO,, that are known as major air pollutants, have been prepared by coating two different poly-
mers, polypyrrole and poly(3,4-ethylenedioxythiophene). The sensor elements prepared in this work have high sensitivity
and selectivity for NO, and SO, at ppm level concentrations. It was proven that the sensing characteristics and response
rate of the sensing elements are highly dependent on the coating method and the loading mass of sensing materials.
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Table 1. Structural Characteristics of Polymer Materials

BET surface area, Pore volume,

Material 5 3 Chemical structure
m-/g cm’/g
O 10.2 0.0224 0//\:/\\0
PEDOT . .
\s7/4s
d b

_/ n
i
N [\
PP; 14.7 0.0323
Y L/
H n
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Fig. 1. Preparation of polymer coated QCM sensor elements.
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Fig. 2. Schematic experimental setup: (a) 8-channel quartz crystal,
(b) oscillator circuit, (c) frequency counter, (d) computer, (e)
vacuum pump, (f) pressure gauge, (g) mixing chamber, (h)
magnetic stirrer, and (i) water batch.
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Fig. 3. (a) Effect of system temperature (20-40 °C) on frequency shift at 1.0x10~7 Torr, (b) real time measurements for system stability at 30 °C

with 1.0x10”7 Torr.
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Fig. 4. Effect of exposed silver electrodes surface on the N, total uptake at 30 °C.
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Fig. 5. Sensitivities of (a) bare QCM and (b) PPy coated QCM for various gases at 30 °C.
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