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Abstract

Project Code : TRG5880035

Project Title : The fabrication and development of toxic gas detector device in animal
industry of p-CuO/n-ZnO nanoparticles and p-CuO/n-ZnO core-shell

nanowire

Investigator : Assist. Prof. Dr. Nittaya Tamaekong
Program in Materials Science, Faculty of Science, Maejo University

E-mail Address : tamaekong.nittaya@gmail.com
Project Period : 2 years

Unloaded ZnO and p-Cu,0/n-ZnO nanoparticle were synthesized by FSP method and
the sample flims on Al,Os3 substrate interdigitrated with Au electrodes were prepared by spin
coating technique. And then the flims were annealed at 450°C for 2h. The morphology and
structure of nanoflims were characterized by XRD SEM EDS TEM and XPS analysis. The flims

thickness were 8.38-11 Um. The sensing characterized of Unloaded ZnO and 0.10-1.00 mol% p-
Cu,O/n-Zn0O flims were characterized towards H,S gas detection at the concentration of H,S
between 0.25-10 ppm and the operating temperature of 150-350"C. The0.10 mol% Cuy0/ZnO

flim highest response for H,S gas was ~558.34 towards at 10 ppm concentration of H,S in dry air
at 250°C. The synthesis of CuyO core nanowires and nanostructures grown via a one-step of
copper foil assisted thermal evaporation method at 500°C for 4 hour under ambient pressure is
reported. A wires forms on top of copper foil. The p-CuyO/n-ZnO were prepared by droping zinc
acetate solutions into CuyO core nanowire and then the sample were heat at 350°C for 20 min
in tube furnace. The sample were analyzed by XRD, SEM, EDS and TEM. X-ray diffraction (XRD)
analysis showed that the p-CuxO/n-ZnO core-shell nanowire consisted of cubic phase of Cu,0
and wurtzite phase of ZnO. The morphology analysis show average diameter and length of
nanowires are~50 to 200 nm and" 10 to 30 um, respectively. The EDS spectrum confirmed the
presence of required elements in the p-CuxO/n-ZnO core-shell nanowires. It found to be Zn, O
and Cu are distributed over the wires area. The sensing characterized of p-CuyO/n-ZnO core-

shell nanowires films were characterized towards CHg gas. The response of p-CuxO/n-ZnO core-



shell nanowire was 11.16% at 10,000 ppm of CH, concentration and the operating temperature
at 350°C.
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