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Fabrication and Gas Sensing Properties of WO3s Thick Film
Gas Sensor Dependent on Heat-Treatment Condition
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Abstract : We have fabricated WO; thick film gas sensor under various firing conditions in order to study
gas sensing properties in terms of the variation of microstructure and non-stoichiometric structure of gas
sensing layer. WO; paste mixed homogeneously with organic vehicle was coated by screen printing method on
alumina substrate composed of Au electrode and RuQ; heater on each side. To change firing condition, sensing
materials were fired at 600-800C for 1 hour and refired at 700°C for 1 hour in the mixtures of Ar/O; gas. In
the result of heat-treatment, WQO3; gas sensor fired at 700°C showed best gas sensing properties of 210 gas

sensitivity and 2 second response time and the best firing environment was 40-50% of Ar/O; gas.
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Fig. 1.

Schematic diagram of gas-sensing
measurement circuit.

V¢ ! circuit voltage, Vu : heater
voltage, RL : load resistance. VaL :
output voltage.
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Fig. 2. XRD patterns of as-received and
WOs3 thick films fired at various
temperatures.
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Fig. 3. SEM photographs of WQOs3 thick films
fired at (a) 600°C, (b) 700°C, and (c)
800C
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Fig. 4. Resistance of WQOj3 thick films
dependant on
firing and operating temperature for
NO2 gas. (a) 600°C-firing,
(b) 700°C-firing, (¢)800°C-firing.
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Fig. 5. Sensitivity(a) and response
characteristics(b) of WO3 thick films
with changing the firing and
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Fig. 6. Effect of heat-treated atmosphere of WO3
sensors. (a) Resistance, (b) Sensitivity
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Table 1. Average crystallite sizes and
pecific surface area of WO;3
powder and thick films under
different firing temperature.

As-received| 600°C | 700C | 800°C

Crystallite

Size (A) 562 592 | 59 | 595
Surfage .

Area(m?/g) 5.943 3.169 | 2.441 | 1.470
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