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Room-temper atur e H2S capacitive sensing properties of surface- carbonized silicon nanoporous pillar array
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Abstract:

Through a high-temperature thermal treatment process, the surface of silicon nanoporous pillar array (Si-NPA) was carbonized and a SiC/Si-NPA nanocomposite system was
prepared. The characterization on the surface morphology and structure disclosed that the SiC film grown on Si-NPA was composed of cubic-structure SiC nanoparticles with
athickness of ~200 nm. The architectural feature of theregular pillar array for Si-NPA was remained in SiC/Si-NPA. The measurements on the room-temperature H2S sensing
propertiesin a gas concentration range of 0-1200 ppm proved that the capacitive response sensitivity of SiC/Si-NPA to H2S could be as high as 790%, while the response and
recovery times obtained for H2S gas with a concentration of 400 ppm were determined to be ~170 s and 200 s, respectively. The sensor exhibited an excellent measurement
reproducibility and stability. Our resultsindicated that SiC/Si-NPA might be an ideal sensing material for devel oping H2S gas sensors being operated at room temperature.
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