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Gas Sensing Characteristics of WO3:In,O3 Prepared by Ball-mill Time
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Abstract WO; powders were ball-milled with an alumina ball for 0-72 hours. In,O; doped WO; was prepared by soaking
ball-milled WO; in an InCl; solution. The mixed powder was annealed at 700°C for 30 min in an air atmosphere. A paste
for screen-printing the thick film was prepared by mixing the WO;:In,O; powders with a-terpinol and glycerol. In,O; doped
WO; thick films were fabricated into a gas sensor by a screen-printing method on alumina substrates. The structural properties
of the WO;:InO; thick films were a monoclinic phase with a (002) dominant orientation. The particle size of the WO;:InOs
decreased with the ball-milling time. The sensing characteristics of the In,O; doped WO; were investigated by measuring the
electrical resistance of each sensor in the test-box. The highest sensitivity to 5 ppm CH, gas and 5 ppm CH;CH,CH; gas was
observed in the ball-milled WO5:InO5 gas sensors at 48 hours. The response time of WO;:In,O; gas sensors was 7 seconds

and recovery time was 9 seconds for the methane gas.

Key words WO;, nano, thick film, sensor.
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Fig. 1. Fabrication process for WO;:In,0; gas sensor.
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Fig. 2.Electric circuit for testing gas sensitivity.
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Fig. 3. XRD pattern of WO;:In,O; powder for various ball-mill
time ; (a) Oh, (b) 12h, (c) 48h and (d) 72 h.

Fig. 4. SEM images of WO;:In,O; for various ball-mill time ; (a) 0 h,
(b) 12h, (c) 48h and (d) 72 h.
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Fig. 5. Sensitivity of WO; sensors to 5 ppm propane and methane
gas; (a) propane gas and (b) methane gas.
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Fig. 6.Response and recovery curve for 5 ppm propane gas.
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Fig. 7. Response and recovery curve for 5 ppm methane gas.
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