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NOx Gas Detecting Properties of the Nitrocellulose/MWCNT Thin Film
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ABSTRACT

NOx is one of the toxin gases, which is mainly causing the optic-chemical smog phenomena, and decreasing in the
function of nose and taste. Especially, NO is easily reacting with Os, and then becoming the NO,. NO, is mainly causing
the acidulation rain. So, we should develop the NOx gas sensing system to detect NOx gas. In this paper, we present
the microstructure and the NOx gas detecting properties of the nitrocellulose/MWCNT thin film coated by the air-spray
on the glass substrate. The nitrocellulose/MWCNT-based gas sensors have been studied detecting NOx molecules of a
ppm-level at the temperature range of 30~120°C. The resistance of the sensors decreases when the sensors are exposed
to NOx gas. As a results, we obtained the nitrocellulose/MWCNT sensors with the sensitivity of 0.6%/sec under the 0.8
ppm of NOx gas concetration. Also, we get the activation energy of 0.202eV from the sensor for the 0.3 ppm of NOx

gas concentration.
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Table 1. The properties of MWCNT

W27 [nm] H#4do] [um]

(%] | UE [gem?] | VEWH [mg]

MWCNT Powder 30 13

>93 0.04 200

23k

73€ 30 nm©°| %

o Table 13} Zo] &=
o, BIEHA-L 200 mY/g3irh.

MWCNT ¥2h5 9HE7] 93), 16 mg MWCNT &
T3k 100 m/2] oS &4 5 E35le] MWCNT &
NG WET, o] 2 30°C2] E9)7]01M 4x]7F B 2
SIE o] &35l MWCNTE B4 A A& vhs
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Fig. 1. The dispersion and the powder of MWCNT. (a)
MWCNT dispersion, (b) MWCNT powder.
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Fig. 2. The pattern for electrode. (a) FEM simulation for

the designed electrode, (b) the real shape for the
designed electrode-mask.
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Fig. 3. The detecting systemfor NOx Gas. sensing chamber
(b) gas sensing system.
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Fig. 4. Film thickness for nitrocellulose/ MWCNT com-
posite with the air brush time.
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Fig. 5. The electrical resistivity for nitrocellulose/ MWCNT
composite with the air brush time.
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Fig. 8. The sensor sensitivity of NOx gas for the nitrocell-
ulose/MWCNT thin films with the temperature.
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Fig. 9. The arrhenius plot for the nitrocellulose/ MWCNT
thin films.
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Fig. 10. The degradation properties for the nitrocellulose/
MWCNT thin films.
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