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Gas Sensing Characteristics of WO3-Doped SnO; Thin Films Prepared by
Solution Deposition Method
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Abstract WOs-doped SnO, thin films were prepared in a solution-deposition method and their gas-sensing
characteristics were investigated. The doping of WO; to SnO, increased the response (R,/R,, Ry: resistance in air,
R,: resistance in gas) to H, substantially. Moreover, the R./R, value of 10 ppm CO increased to 5.65, whereas
that of NO; did not change by a significant amount. The enhanced response to H; and the selective detection
of CO in the presence of NO, were explained in relation to the change in the surface reaction by the addition
of WO3. The WO;-doped SnOs sensor can be used with the application of a Hy sensor for vehicles that utilize
fuel cells and as an air quality sensor to detect CO-containing exhaust gases emitted from gasoline engines.
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» Filtrate DI Water
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» Centrifuge
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Adding DI water 50cc
Adding NH3 solution 5cc
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» WClg(99.9%) ]

7g+100ml ethanol stir
Lemon yellow color solution

O

» W6+ reduction by alcohol
Blue color after 10 min

O

»  Centrifuge
3500rpm, 30min / 5 times

O

» Dlwater washing
3 times

O

»  Titrating with AgNO3(0.1M)
No precipitation (AgCl)

<

» Adding NH; solution 30ml
Stir12h
» WO; sol

Fig. 1. Experimental procedure to prepare (1) SnO, sol and (2) WO; sol.
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Fig. 2. X-ray diffraction patterns of (a) alumina substrate, (b)
S100, (c) S95WS5, (d) S90W10, (e) WI100 sensors after heat
treatment at 600°C for Sh
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Fig. 3. Scanning electron micrographs of (a) S100, (b) S95W35, (¢) SO0OW10, and (d) W100 sensors after heat treatment at 600°C for 5h
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Fig. 4. Gas sensing characteristics of S100, S95W5, SO0W10,
and W100 sensors at 400°C. Response to 1 ppm NO, of W100
sensor was defined as Ry/R,.
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Fig. 5. Dynamic sensing behaviors to (a) C;HsOH 100 ppm, (b)
CH;COCH; 100 ppm, (c) H, 100 ppm, (d) CO 10 ppm, (e) C5Hg
100 ppm, and (f) NO, 1 ppm at 400°C.
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Table 1. 90% response time and 90% recovery time of S100, S95W5, SOOW10 and W100 sensor to several gas. (-' means that 90%

recovery time is higher than 1000 sec.)

S100 S95W5 S90W10 W100
90% 90% 90% 90% 90% 90% 90% 90%
response recovery response recovery response recovery response recovery

time time time time time time time time
C,HsOH 1.5s 417.2s 4.5s 563.4s 10.7s - 26.1s 180.2s
CH;COCH; 1.5s 519.9s 5.3s 663.6s 9.5s - 30s 242.6s
H, 1.2s 371.3s 2.7s 596.1s 17.7s 604.8s 30.4s 31.4s
CcO 6.1s 98.1s 26.7s 358.5s 69.8s 445.1s 64.3s 82.8s
C;Hg 2.4s 287s 4.1s 636.1s 89.2s 601.2s 32.7s 72.5s
NO, 5.2s 135.1s 144.4s 292.9s 36.1s 40.5 169.9s 114.6s
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