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Low temperature ethanol vapor sensor based on H-CeO./Fe
nanocomposite: Ultra-sensitive, selective and repeatable performance
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Abstract: In this paper, hollow-CeO2/Fe (H-CeO2/Fe) nanocomposite was synthesized
by hydrothermal assisted sol-gel method and the sensitivity of this gas sensor to ethanol,
2-propanol, and methanol was investigated. The structural properties and morphology
of H-CeO2/Fe nanocomposite were investigated by X-ray diffraction (XRD), scanning
electron microscopy (SEM), energy dispersive spectroscopy (EDS), BET, and
transmission electron microscopy (TEM). The synthesized sensor sensitivity to ethanol
was higher than the other volatile organic compounds at 29 °C and relative humidity
(RH) of 45%. The sensitivity, reproducibility, response, and recovery times as
performance characteristics and relative standard deviation (RSD), limit of detection
(LOD), and determination coefficient were also evaluated. The results showed that the
H-CeO2/Fe sensor could be used to quantitative and qualitative analysis of ethanol. The
response mechanism of the sensor to ethanol was also discussed.

Keywords: Nanocomposite, Hollow ceria (H-CeO2), Volatile organic compounds
(VOCs), Gas sensor.
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