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ABSTRACT

Advisor

Co-advisor

Co-advisor

Unloaded TiO3, 0.25, 0.50, 0.75, 1.0, 2.0 and 3.0 mol% metal (Au, Pt and Ag)-

loaded TiO> nanoparticles were successfully synthesized by flame spray pyrolysis

(FSP) technique. The morphologies and particle sizes were analyzed by using

scanning electron microscopy (SEM) and showed surface morphology of unloaded

TiO2 and metal-loaded TiO2 nanoparticles. The energy dispersive X-ray spectroscopy

(EDS) was used to confirm the presence of titanium, oxygen, and metal elements in

nanoparticles. The X-ray diffraction (XRD) showed the anatase and rutile phases of

TiO. The high resolution transmission electron microscopy (HRTEM) showed that

metal nanoparticles deposited on TiO> support. It was found that the nanoparticles



synthesized by FSP showed spherical and platelet morphologies. For metal-loaded
TiO2 nanoparticles, very small metal nanoparticles were uniformly dispersed on the
surface of larger TiO particles.

In the preparation of sensing films, they were produced by mixing the

nanoparticles into an organic paste composted of ethyl cellulose (binder) and a-
terpineol (solvent). The sensing films were prepared by spin coating above Al.O3
substrates equipped with Au interdigitated electrodes. The film morphology was
analyzed by SEM technique. The aim of this work was to apply FSP for the
production of unloaded TiO> and metal-loaded TiO> nanoparticles for use as gas
Sensors.

The gas sensing properties towards hydrogen (Hz), acetone ((CH3).CO),
carbon monoxide (CO), ethanol (C2HsOH), and sulfur dioxide (SO2) were
investigated at the operating temperatures ranging from 300°C to 400°C in dry air.
The H2, (CH3)2CO and C>HsOH gases showed the low sensor response for unloaded
TiO». The results showed that the response of metal-loaded TiO2 nanoparticles were
greater than that of unloaded TiO, nanoparticles for Hz, (CH3).CO, CO and C>HsOH
gases. The Pt-loaded TiO2 sensor enhanced response for (CHz)>CO, CO and H> gases.
The Au-loaded TiO2 sensor enhanced response for (CH3).CO, CO, C2HsOH and H>
gases. The Ag-loaded TiO2 sensor enhanced response for (CH3).CO and H> gases.
The best responses in this work were 0.50, 2.0 mol% Pt, 0.50 and 0.75mol% Au-

loaded TiO- for (CH3).CO, H,, CO and C>HsOH gas, respectively.
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