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VOCs(Volatile Organic Compounds) sensor using SnO, nanowires

In-Sung Hwang, Sun-Jung Kim, Yoon-Sung Kim, Byeong-Kwon Ju*, and Jong-Heun Lee’

Abstract

VOCs (Volatile Organic Compound) sensors were fabricated using SnQO, nanowires-based thin films and its gas sensing
behaviors were studied. The SnO; nanowires synthesized from a thermal evaporation process were dispersed in a solution
and the sensor film was prepared by dropping the slurry on the substrate with the electrodes and an embedded heater.
The gas response (R/R,, R,: resistance in air, R, resistance in gas) to 30~40 ppm Benzene, Ethyl Benzene, o-xylene
were in the range of 39~42, which were significantly higher than those to 50 ppm of CO, CH,; and C3Hg (12-~19).
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Fig. 1. Schematic drawing of the reaction system.
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Fig. 2. Experimental procedure to fabricate the gas sensor
device.
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Fig. 3. SEM image of the as-synthesized SnO, nanowires
as a function of working temperature. (a)700 °C
(b)750°C and (c)800°C. Inset figure is a high
resolution SEM image.
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Fig. 5. SEM images of gas sensor devices. (a) screen oAt}

printed Au electrodes on alumina substrate. (b)
SnQ; nanowires suspended between the electrodes. VOCs+0 — VOCs-O+e E= 0
and (c} high resolution SEM image of this devices.
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Table 1. Gas Sensing Properties of SnQ, Nanowires-based Thin Films for Various Gases at a Working Temperature of 400 °C

40 ppm Benzene 30 ppm Ethyl Benzene 40 ppm o-xylene 50 ppm CO 50 ppm CHy 50 ppm C;Hy

S=(RJRy) ~39 ~42 ~35 ~19 ~12 ~19
t50,res ~2 sec ~2 sec ~2 sec ~2 sec ~2 sec ~2 sec
90, rec ~85 sec ~220 sec ~400 sec ~30 sec ~90 sec ~60 sec
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Fig. 6. Response-recovery characteristics for VOCs gases at a working temperature of 400 °C. (a) 40 ppm Benzene (b)
30 ppm Ethyl Benzene (¢) 40 ppm o-xylene (d) 50 ppm CO (e) 50 ppm CH,4 and (f) 50 ppm C;Hs.
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