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NO, Gas Sensing Characteristics of Carbon Nanotubes

R. Y. Lee
Dept. of Materials Science and Engineering, Dankook University, Cheonan 330-714

E B &R0 PRl Wl Y] F A5 99T F EStxet S0 s ga e RE
£ B AXe A7 1Age 25
=7t 3718k AN A7) AR ks
s ao] Faol we} g vhefRE MY WAL 27] 3% oM E FA3] Hastlen
20~30% Fole dAF W& FASAT. B YeRE A dre 37)EAM st dAlelsd F
7FAITE. 450°ColAM 3087 AV8t AA 1 E BA e FH AN E 2EE 5 200°CHM W o dabd s
F52Q) 250 ppb oM 27%9] & LEE

olgel F& Alzke] 27 FH I Uk

Abstract: Carbon nanotubes (CNT) which were grown, on the alumina substrate with a pair of comb-
type Au electrodes, by plasma enhanced chemical vapor deposition have been investigated for NO, gas
sensor. The electrical resistance of CNT film decreased with temperature, indicating a semiconductor type
of CNT, and also the resistance of CNT sensor decreased with increasing NO, concentration. Upon
exposure to NO, gas, the electrical resistance of CNT film sensor rapidly decreased within 3 minutes,
and then showed a constant value after 20~30 minutes. It is found that the sensitivity of CNT sensor has
been improved by air oxidation. The CNT sensor oxidized at 450°C for 30 minutes showed higher
sensitivity value than that without oxidation by 27%, even for a low 250 ppb NO, concentration at
operating temperature of 200°C. But it needs a recovery time more than 20 minutes for reuse after
detection of NO, gas.
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Fig. 1. Schematic view of gold electodes on alumina
substrate for CNT sensor.
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Fig. 2. SEM picture for CNT sensor at a low magnification (a). There was no CNT on electodes (white part), while
CNT were grown on interspace between the electodes (dark part). The as-grown CNT on the interspace between
electodes at a high magnification (b). CNTs images with oxidation at 400°C (c) and 450°C (d) for 30 minutes

in air after CNT growth.
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Fig. 3. Changes of resistance with temperature in dry air

for the as-deposited CNTs film (a) and the air-
oxidized CNTs film at 450°C (b).
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Fig. 4. Dynamic response for the as-deposited CNT sensor
with various NO, concentration at 200°C operating
temperature (a). The reproducibility of CNT
sensor under 5 ppm NO, at 200°C (b).
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