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Abstract—The Sn0./Al;Q3/Nb.O; thick film sensor was fabricated by means of screen printing method.
The sensing characteristics of acetonitrile was influenced by the chemical species produced by the oxidation
reaction of acetonitrile on the surface of metal oxide. From the result of observed infrared spectra, the
products formed by the oxidation reaction of acetonitrile were found to be mainly CO,, NH: and H;O, which
influenced the sensing properties. The SnO. sensor added with Nb,Os; exhibited the sensitivity of 94% at
the operation temperature of 300C and showed higher selectivity to acetonitrile than to CO, SO., CHs and
C:Hyp. The thick film sensor which maintained for 30 days at the operation temperature 300C exhibited
the resistance of 25+ 2 k2 and sensitivity of 84% in 85 ppm of acetonitrile.
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Fig. 1. Fabrication flow chart of thick film sensors.
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Fig. 2. Schematic diagram of sensing device.
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Fig. 3. IR spectra after oxidation reaction of CH:CN on
various metal oxides for 30 min at 300°C.
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Table 1. Oxidation temperature of CH;CN and its surface
area
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Fig. 4. Sensitivity of various metal oxides to CH.CN.
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Fig. 5. IR spectra after oxidation reaction of CH;CN on
SnO, for 30 min at various temperatures.
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Fig. 6. Sensitivity of SnQ,/a-ALO;(5-50 wt%) thick film
against 0-Al,O; content.

Table 2. Sensitivity of SnO,-based sensing devices fabri-
cated by adding different additives to CH;CN

Material Ruir Run  S(170 ppm)
Sn0, 248 k) 469k 81.9%
Sn0,/ALO; 69.5kQ 204 kQ 70.5%
Sn0,/Zn0 212k 754 kQ 64.5%
Sn04/Al;04/Zn0O 376 k2 923 kN 75.5%
Sn0,/A1,04/Sh,0;4 5.6 k) 35k 37.5%
SUOZ/Alzog/B205 29 kQ) 29kQ 0
Sn0,/Al04/Bis05 24 mQ 2.3 m) 0
Sn0,/ALO3/Nb2Os 44.0kQ 2.5k 94.4%
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Fig. 7. Sensing characteristics of SnQ,/0-AlLO;(10 wt%)
/NbOs(1.0 wt%) thick film devices to CH;CN.
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Fig. 8. Sensitivity of Sn0./a-ALO;(10 wt%)/Nb20s(0.2-
2.0 wt%) thick film devices to various gases.
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Fig. 10. IR spectra after oxidation reaction of CH;CN.
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Fig. 11. IR spectra of CH;CN oxidation reactions on SnO;
/a-AL;O3(10 wt%)/Nb,Os(1.0 wt%).
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%) thick film device.
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