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An Embedded Tin Oxide Catalyst Based a Thermoelectric Gas Sensor
for real-time gas detection
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Fig. 2 Simplified fabrication processes and photographs of the

fabricated gas sensor
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Fig. 3 Measurement setup
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q: Applied heat (W)
" - Mass flow rate of N, gas (g/sec)
AT: Temperature difference ( C)
C: Specific heat (cal-g" T)
Sensitivity = AV / q 2)
AV: Measured output voltage according to temperature difference
between junctions (V)
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Table 1 Output signals of the proposed gas sensor according to
temperature differences between hot and cold junctions

Temperature Applied Measured output voltages o
difference thermal (mY) Sensitivity
(0 energy w)
(mW) Standard
Average o
variation
5 178.04 12.38 1.35 4.51
15 534.12 35.38 1.52 4.29
25 890.20 68.94 3.41 5.02
35 1246.28 81.96 2.75 4.26

80x10' —————————————————————— ——— ——
The sensitivity of the proposed sensor: I

4.61 VIW (=3.01 mV/ )
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0.0 -

Temperature diffrence between hot and cold junctions (AT, C)
Fig. 4 Output voltages according to temperature differences
between hot and cold junctions
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Fig. 5 Results of H, gas detection, (a) 1000 ppm, (b) 5000 ppm, (c)
10000 ppm, (d) Output voltages according to the gas concentrations
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Fig. 6 Results of NOx(NO,) gas detection, (a) 250 ppm, (b)
1000 ppm, (c) Output voltages according to the
concentrations of NOx gas
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