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Abstract: In this study, we fabricated an NOx gas sensor using a composite film of multi-walled carbon nanotubes
(MWCNT)/zinc oxide (ZnO). Carbon nanotubes (CNTs) show good electronic conductivity and chemical-stability, and zinc
oxide (ZnO) is a wide band gap semiconductor with a large exciton binding energy. Gas sensors require characteristics
such as high speed, sensitivity, and selectivity. The fabricated gas sensor was used to detect NOx gas at different NOx
concentrations. The sensitivity of the gas sensor increased with increasing gas concentrations. Additionally, while changing
the temperature inside the chamber containing the MWCNT/ZnO gas sensor, we obtained the sensitivity and normalized
responses for detecting NOx gas in comparison to ZnO and MWCNT film gas sensors. From the experimental results, we
confirmed that the gas sensor sensing mechanism was enhanced in the composite-film gas-sensor and that the electronic

interaction between MWCNT and ZnO contributed to the improved sensor performance.
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Fig. 1. (a) Schematic structure of the processes in the fabrication
of the NOx gas sensor, and (b) gas sensor measurement system
using the Elvis device.
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Fig. 2. (a) SEM image of MWCNT nanostructure and (b) raman
spectra of MWCNT nanostructure.
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Fig. 3. (a) Sensitivity of gas sensor for NOx gas 16 ppm as the
ZnO, MWCNT fim and MWCNT/ZnO film and (b) analysis of

comparison from the variation of NOx gas concentrations.
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Fig. 4. Normalized response of gas sensor by NOx gas detections.
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Fig. 5. Sensitivity of MWCNT/ZnO composite film gas sensor
(diagonal line is room temperature, red line is chamber temperature
at 60°C).
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