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ABSTRACT 

ZnO nanorods of thin film were synthesized by using the microwave-

hydrothermal method. Films were deposited on ITO glass substrates using the dip-

coating method along with the spray pyrolysis method at 80oC and were heated by 

using microwave irradiation. A combination of zinc nitrate and hexamethylene 

tetramine was used as the precursor solution. The solution was taken in hydrothermal 

vessels under different conditions and synthesized at 90 oC for four hours. The ZnO 

thin film nanorods were obtained following an annealing process at 400 oC for two 

hours. The structure and morphology of the synthesized products were verified by X-

ray diffraction and scanning electron microscopy (SEM). The X-ray diffraction 

patterns showed that this diffraction pattern perfectly matches the crystal structure for 

ZnO (JCPD file No. 80-74) which confirms that the obtained ZnO possesses a 

hexagonal structure. The ZnO nanorod exhibits a flowerlike cluster in the precursor 

solution. During spray pyrolysis with a different ratio of precursor concentration, the 

flower cluster ZnO nanorods, having smaller sizes and morphology, are broken more 

than the dip-coating method. The seed ZnO prepared by using microwave irradiation 

exhibits the flowerlike cluster under the different condition. The EDS analysis of 

chemical elements Zn and O clearly confirmed the ZnO nanorods. 


