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Fabrication of Fiber Gas Sensor and Anaysis of NOx Gas Detection Characteristics
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Abstract: In this study, we produced a light, flexible, wearable gas sensor by depositing MWCNTSs (Multi-walled Carbon
Nanotubes) into nylon. MWCNTSs are widely used as a gas sensor material due to their excellent mechanical, electrical
and physical characteristics. We produced a gas sensor to detect NOx gases by depositing nylon yarn in a MWCNT
solution. The MWCNT solution was made by mixing 3 mg MWCNT in 5 ml of ethanol. Nylon yarn was placed in the
manufactured solution and ultrasonic waves were applied using an ultrasonicator for 3 h, resulting in MCWNT deposition.
The MWCNT-deposited nylon yarn was dried at room temperature for 24 h. The MWCNT-thin-film-coated nylon yarn
was masked 1 mm apart, and gold was then deposited on the masked nylon yarn to create the gas sensor. The sensor
then was installed in a chamber with a controlled atmospheric environment and exposed to NOx gas. The changing
signal from the sensor was amplified to analyze its gas detection characteristics.
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Fig. 1. Gas sensor manufacturing process.
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Fig. 5. 313 K, 100 ppm NOx detection characteristics.
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Fig. 7. Schematic diagram of gas detection mechanism.
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Table 1. Variation of resistance to gas sensor according to
temperature change.

Concentration

50 ppm 100 ppm 200 ppm
Temperature PP PP PP
293 K 115.05 Q 63.68 Q 63.12 Q
313 K 17787 Q 165.96 Q 781.64 Q
333 K 74.76 Q 705.88 Q 199.49 Q
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Fig. 8. Arenius diagram of sensors by gas concentration.
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Table 2. Activation energy by gas concentration at 293 K.

Concentration
100 ppm
1.03x107° [eW]

50 ppm
2.85 107" [e 1]

200 ppm
0.81 107" [eV]

Table 3. Activation energy by temperature at 50 ppm of gas
concentration.

Temperature
313 K
1.78 x107° [eV]

293 K
2.85x107° [eV]
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