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ABSTRACT

This thesis presents the study and fabrication of multiwalled carbon nanotube-based gas
sensors. The gas sensor consists of multiwalled carbon nanotubes (MWCNTS) and silicon dioxide
(Si0,) prepared from silicon dioxide sol-gel solution on a silicon dioxide layer of silicon substrate
by spin coating method. The electrode is constructed from platinum and titanium metals by
coating using dc-sputtering device. The titanium layer functions to adhere between platinum and
silicon dioxide. The gas sensors is used for detecting oxygen gas, ethyl alcohol, and ammonia by
measuring the change of their electrical capacitance. Oxygen gas can be measured at the
concentrations 500-10,000 ppm. whereas the concentrations of between ethyl alcohol and
ammonia content in DI water, can be analysed between 0.1-20% by volume. The test result shows
found that the gas sensor having the interdigital structure with 30 um spacing between electrodes
is effectively sensitive to three kinds of gases. The study on the proportion of silicon dioxide and
multiwalled carbon nanotube in different ratios appears that the electrical capacitance of the film
layer has changed at the highest rate in the ratio of 100:1 by weight. By the response to oxygen
gas with a concentration of 10,000 ppm, 20% of ethyl alcohol and 20% of ammonia, it is found
that the electrical capacitance of the film layer has changed about 34%, 60% and 70%
respectively. Meanwhile the film layer without multiwalled carbon nanotube has changed the
electrical capacitance about 28%, 53% and 60% respectively according to the response to these
gases. In addition the sensitivity to oxygen gas with a concentration of 10,000 ppm, 20% of ethyl
alcohol and 20% of ammonia under working conditions in a range of 10-90 °C are also studied. It
is evident that the electrical capacitance of the film layer forwards those gases has changed at the

highest rate at 90 °C with the change of about 38%, 66% and 74% respectively.
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