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ABSTRACT

In this research, SnO, nanowires have been grown by a carbothermal
reduction process from the powder mixture of SnO or SnO, and C at synthesis
temperatures in the range of 700 - 900 °C. The optimal temperature was found to be
850 °C with nanowires of several um in length. Then, their physical properties were
characterized, employing an X-ray diffractometer (XRD), an Energy Dispersive X-ray
Spectrometer (EDS), Electron Microscope (SEM and TEM) and a Raman
spectrometer. From XRD results it was revealed that the wires had a tetragonal rutile
structure with the lattice parameters of a = b = 4.746 A and ¢ = 3.182 A. The atomic
ratio of Sn and O of about 1:2 was obtained by EDS. Selected area electron
diffraction from a TEM image showed that these nanowires were single crystal with
the growth direction in [101]. Raman active modes of the nanowires were at 475,

634.6 and 772.5 cm™, in agreement with the values observed in the SnO, powder
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sample. Electrical measurement of a single nanowire indicated that its conductivity at
room temperature was about 4.8 (Q.cm)™. SnO. nanowires were then employed for
an ethanol sensor. The ethanol sensing characteristics of SnO, nanowires was
observed from its resistance change when the sensor was exposed to ethanol vapor at
concentrations in the range of 100 — 1000 ppm and heating temperature between 200 -
320 °C. The highest sensitivity of about 54 at 280 °C was observed for ethanol vapor
concentration of 1000 ppm with the response time and recovery time were about 1

and 14 second, respectively.
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