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Abstract

Zinc oxide (ZnO) is a semiconductor material that has been studied extensively. In this research,
we studied and improved properties of ZnO powder and film such as structural, magnetic and
optical properties by adding with different Co concentrations from 0 to 60 mol %. Co-added ZnO
films and powder sample with composition of Zn,_Co O (x = 0, 0.05, 0.1, 0.15, 0.2, 0.3, 0.4, 0.5,
0.6) were fabricated by sol-gel technique using 0.5 M zinc acetate (Zn(CH,COOH),:2H,0) and 0.5
M cobalt acetate (Co(CH,COOH),:2H,0) as starting materials. The stable solution was prepared by
dissolving the starting materials in the 2-methoxyethanol solution. The Zn, Co O films were
prepared by dip-coating on glass slide for 6 layers, preheated after each layer dipping at 150 °C for
15 min. Then the films were annealed at 500 °C for 1 h. For powder sample preparation, the stable
solution was left at room temperature. Then, the precipitates were preheated at 150 °C for 15 min
and annealed at 500 °C for 1 h. The structural, optical and magnetic properties of ZnO and Zn,.
Co O samples were compared using X-ray diffraction (XRD), field emission scanning electron
microscopy (FE-SEM), UV-VIS spectrophotometer and vibrating sample magnetometer (VSM).
The XRD patterns of Zn,_Co O films and powder with 0-20 mol% Co-added showed only
hexagonal structure of ZnO. However, when the Co content was increased from 30 to 60 mol%, the
XRD pattern due to cobalt oxide structure was observed. The smallest average grain size of
synthesized films and the smallest average particle size of synthesized powder were about 6 and 52
nm, respectively, for 60 mol% Co-added. The optical transmittance in the ultraviolet range

(300-400 nm) of the Zn,_Co O films is lower than that of pure ZnO film. The energy band gap of



pure ZnO film is 3.91 eV. The energy band gap decreases from 3.91 to 3.86 eV as the Co content is
increased from 5 to 60 mol%. Magnetic property investigation of 60 mol% Co-added powders
shows ferromagnetic behavior at room temperature. The AFM images revealed that the surface

roughness of the films decreased with increasing Co content.
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