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ABSTRACT 
 
 
In the present study, synthesis, characterization and antibacterial properties of copper 
doped zinc oxide nanoparticles have been investigated. Pure and copper doped ZnO 
nanoparticles have been synthesized by using co-precipitation method. The synthesized 
copper doped ZnO nanoparticles were characterized by spectroscopic and analytical 
techniques such as XRD, SEM, EDAX and UV-Vis spectroscopy. The antibacterial activity 
of copper doped ZnO nanoparticles was carried out based on the agar diffusion method.  
 
From the analysis of XRD the formation of nanoparticles was confirmed. XRD 
measurements show that the prepared nanoparticles have different microstructure 
without changing the hexagonal wurzite structure. The average grain size of undoped and 
copper doped ZnO nanoparticles was calculated from the XRD analysis. The calculated 
grain size of undoped ZnO sample was 16.72 nm and   that of Cu doped ZnO samples was 
17.49 nm and 20.73nm for method 1 and method 2 samples, respectively.  



 
SEM analysis confirms the surface morphology and particle size of the synthesized 
nanoparticles. EDAX analysis confirms the presence and amount of copper and other 
impurities in the sample. UV-Vis spectroscopic studies measure the amount of band gap 
energy. The band gap energy of Cu doped ZnO samples was 3.378eV and 3.36eV for 
method 1 and method 2, respectively. 
 
The antibacterial properties of copper doped zinc oxide nanoparticles against two bacteria 
(E.coli and B.subtilis) were investigated by using agar diffusion method. The antibacterial 
test results reveal that as the concentration of copper doped ZnO nanoparticles was 
increased, the growth of inhibition zone also increases. This reveals that Cu doped ZnO 
nanoparticles show antibacterial activity against these two bacteria i.e.  E.coli and 
B.subtilis. 
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