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Abstract

In this research, the effect of structural SnO, morphologies on the gas sensing properties
was significantly discussed. The tetragonal SnO, phase of one dimensional nanowires and zero
dimensional nanoparticles were successfully synthesized by current heating process and flame
spray pyrolysis. The SnO, nanowires were gradually heated up to a high temperature by
passing a current through it under constant flowing argon of 2 L/min at atmospheric
condition. The tin (11) oxide and graphite powder were used as a Sn precursor and conductible
rod. The as-grown SnO, nanowires fluffy deposited on the surface of graphite rod were
evidently separated from the inner core. The SnO, nanoparticles were produced as the 5/5
flame in a single step using the liquid precursor mixture of starting materials. The phase and
crystallinity were characterized by X-ray diffraction (XRD). The specific surface area (SSA4gg;) of
different nanostructures was measured by nitrogen adsorption (BET analysis). The topography,
rough morphologies, the elemental composition, and accurate sizes/morphologies of different
SnO, nanostructures were further investigated by Atomic Force Microscopy (AFM), Scanning
Electron Microscopy (SEM), Energy Dispersive X-ray Spectrometry (EDS), and Transmission
Electron Microscopy (TEM), respectively. The morphologies and crystallite size of SnO,

nanoparticles (3-20 nm) and nanowires were observed with diameter ranging from 25 — 100



nm in width and 1-100 /4m in length. The oxidation state and chemical bonding of SnO, were
confirmed using the X-ray photoelectron spectrometry (XPS). Moreover, the optical properties of
different SnO, structures were analyzed by Raman Spectroscopy and UV-visible spectrometry.

It can be clearly noticed that the chemical fingerprint of different SnO, morphologies was
clearly verified by the peak intensities corresponding to the order of the SnO,-Raman
scattering. The yields of UV-Visible transmittance were investigated to verify the band gap
energy of materials. For the gas sensing properties, the sensing films based on different SnO,
morphologies were prepared by mixing the nanowires and nanoparticles into an organic paste
composed of vehicle binder and solvent. The resulting paste was spin-coated onto the Al O,
substrates interdigitated with Au electrodes. The environmental gas sensing (CO, NO,, H,S, H,,
C,H,OH) properties including the change in resistance, sensor response and time factors were
significantly performed at the operating temperature ranging from 150-350°C with various low
and high gas concentrations in dry air. It was found that the highest sensing performance was
significantly depended on the gas reaction, optimal morphologies and operating temperatures.
After sensing test, the structural morphologies and the cross-sectional sensing films were further

analyzed by SEM and EDS analyses, which benefit tremendously to the gas sensing properties.



