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Abstract

Project Code : MRG5580067

Project Title : Investigation on the Selectivity in Environmentally Hazardous Gas Sensing Using
Conducting Polymer-Nb/Au doped ZnO Nanocomposite Thin Films as Hybrid
Sensors

Investigator : Miss Viruntachar Kruefu
Program in Materials Science, Faculty of Science, Maejo University

E-mail Address : v_viruntachar@hotmail.com

Project Period : 2 years

In this research, pure ZnO and metals (Au, Nb)-doped ZnO nanoparticles containing
0.25, 0.5, 0.75, 1 and 2 mol% Au and Nb will be produced by flame-spray pyrolysis (FSP)
technique. FSP is a very promising technique for synthesis of high purity nano-sized materials
with controlled size and crystallinity in one step. The nanoparticles will be characterized by X-ray
diffraction (XRD), scanning electron microscopy (SEM) and high resolution transmission

electronmicro scopy (HRTEM). The BET surface area (SSA,..) of the nanoparticles will be

BET
measured by nitrogen adsorption. The morphology and accurate size of the primary particles will
further investigated by TEM. Pure ZnO and metals (Au, Nb)-doped ZnO nanoparticles paste
composed of ethyl cellulose and terpineol as binder and solvent respectively will be coated on
Al O, substrate interdigitated with gold electrodes to form thick films by spin coating technique.
The sensing performance will be investigated significantly under exposure environmentally
hazardous gas (NO,, H,S, NH,, SO,, C,H,OH and etc.) at the operating temperature ranging from
200-350°C with various gas concentrations in dry air in terms of the selectivity, sensitivity,
response and recovery times. Moreover, the lowest of detection limits will be discussed.
Characteristics of spin coated thin films of conducting polymer:Au/Nb-doped ZnO nanoparticles

composites hybrids with different compositions will be tested under exposure of environmentally

hazardous gases with different gas concentrations (ppm-level) and operating temperature. After
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the sensing tests, the morphology and the cross-section of sensing film will be analyzed by SEM

and EDS analyses. Possible mechanisms for these improvements will be discussed.

Keywords : Gas sensor, Hybrid, P3HT, Au-loadede ZnO, Nb-loaded ZnO
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