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Abstract

NiO nanoparticles were synthesized by hydrothermal method for the application to ethanol gas sensor. They
were composited with Co;0, nanoparticles to improve the sensitivity to ethanol gas. Scanning electron micros-
copy revealed that the synthesized NiO nanoparticles were plate-shaped with the approximate size and thickness
of 60 - 120 nm and 20 nm, respectively. On the other hand, Co;04 nanoparticles mixed with NiO was observed
to be spherical with the size range of 30 - 50 nm. The sensitivities of NiO sensors composited with Co;0,
nanoparticles at an optimal ratio of 8 : 2 were enhanced to approximately 1.44 - 1.79 times as high as those
of as-synthesized NiO sensors for the ethanol concentration of 10 -200 ppm at 200°C. The mechanism of
the improved ethanol gas sensing of the NiO sensors composited with Co;0, nanoparticles was discussed.
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Fig. 1. SEM images of hydrothermally synthesized (a) nickel oxide nanoparticles (NCO), (b) cobalt oxide
nanoparticles (NC10), and (c) mixed nanoparticles composed of 80% of nickel oxide and 20% of cobalt oxide

(NC2).
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Fig. 2. XRD patterns of nickel oxide (NCQ) and mixed
nanoparticles composed of 80% of nickel oxide and
20% of cobalt oxide (NC2).
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Fig. 3. (a) Ethanol gas sensing properties of
nanoparticles gas sensors, with several different
concentration ratios of nickel oxide and cobalt oxide,
exposed to 200 ppm ethanol gas at 200°C. (b)
Dynamic response graphs of nickel oxide nanoparticles
sensor (NCQ), cobalt oxide nanoparticles sensor
(NC10), and mixed nanoparticles sensor composed
of 80% of nickel oxide and 20% of cobalt oxide
(NC2).
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Fig. 4. Ethanol gas sensing properties of nickel oxide
nanoparticles sensor (NCO0), cobalt oxide nanoparticles
sensor (NC10), and mixed nanoparticles sensor com-
posed of 80% of nickel oxide and 20% of cobalt oxide
(NC2) exposed to 200 ppm of ethanol gas as a
function of operation temperature.
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