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Methane Gas Sensing Effect of SnO> Fine Particle
Mixed with Inhibitor to Crystal Growth
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Abstract

A coprecipitation method was used for preparing Ca and Pt doped SnO: fine powder.
Components of the powder were investigated by XPS and SIMS. Crystallite size and specific surface
area were investigated by TEM, XRD. and BET analvsis. SnO:(Ca)/Pt based thick film devices
were prepared by a screen printing  technique for methane gas  detection. Then  sensing
characteristics of the devices were investigated. As Ca and Pt added, the crystal growth of SnO-
was suppressed during calcining and sintering, and the sensitivity of SnO»(Ca)/Pt thick film to
methane gas was enhanced. For the Pr doped SnO- f{ine particle. the thick film device shows
sensitivity of about 83% to 2000 ppm methane gas at an operating temperature of 4007 .
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Fig 2. Structure of the thick f{ilm device.
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Fig 3. TG/DTA analysis of Sn0O2(Ca:0.1wt.%)/
Pt powder.
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Fig 4 TG/DTA analysis of SnO: powder

without Ca and Pt addition.
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Table 1. Crystallite size of Sn0(Ca)/Pt powder
for the calcination temperature.
SnO«Cai0.1 | ” zn%é
Calcining  [SnO: (A) | weeapy | ormerciat lat.
Sn0. (A) Iwt9%)/
temperature (A)
) Pu(A)
B TE
XRD M XRD | TEM | XRD | TEM | XRD
room temp. | 50 55 25 20 158 | 165 20
500 55.5 | 50
600 90 100 | 71.7 | 75 348 | 350 52
600" 8271 8
700 130 | 155 [1076 ! 100 68
800 200 | 200 |121.4} 125 80
900 240 | 245 (1759 180 95
1000 280 | 290 [265.2 270 120

* calcination at 600°C, 2h
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Table 2. Specific surface area after calcination
and sintering.

. . . SnOA(Ca0.1wt.
Condition SnOe: 06 )/Pt
Calcination at 600°C. lh || 255 m’%g”' | 350 m’g™
Sinteri at 800C, 1h Y
tntering at 00T, 198 mg ' | 260 mg'
(after calcination)
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Fig. 7. Methane gas sensitivities for various Ca

contents.
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