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The Fabrication of Gas Sensors using MWCNTs
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Abstract

Carbon nanotubes (CNTs) have excellent electrical, chemical stability, mechanical and thermal
properties. In this paper, networks of Multi-walled carbon nanotube (MWCNT) materials were
investigated as resistive gas sensors for ethanol (C:HsOH) detection. Sensor films were fabricated by
air spray method for the multi-walled CNTs solution on glass substrates. Sensors were characterized
by resistance measurements in the sensing system, in order to find the optimum detection properties
for the ethanol gas molecular. The film that was sprayed with the MWCNT dispersion for 60 sec, was
300 nm thick. And the electric resistivity is 2x107% Q- cm. Also, the sensitivity and the linearity of
MWVNT sensor for ethanol gas are 0.389 %/sec and 17.541 %/FS, respectively. The MWCNT film
was excellent in the response for the ethanol gas molecules and its reaction speed was very fast,
which could be using as ethanol gas sensor. The conductance of the fabricated sensors decreases when
the sensors are exposed to ethanol gas.
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Table 1. The physical properties of MWCNT.
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Fig. 1. The structure of gas sensor fabricated
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Fig. 2. Schematic diagram of sensing system.
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Fig. 3. SEM image for film coating MWCNT.
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Fig. 4. Cross section SEM image for MWCNT
spray film. (a) Spray for 40 sec (b)
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Fig. 5. Film thickness with the coating time.
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Fig. 6. Electrical resistivity for the MWCNT
film.
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Fig. 7. The response properties of sensor in 6
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Table 2. Sensitivity and linearity on the ethanol

gas for sensors coating with MWCNT.
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