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Cr doped ZnO was synthesized by using a low-temperature co-precipitation
technique producing Zn; CryO nanoparticles. The effects of the Cr con- centration
(0, 0.03, 0.05, and 0.07) on the structural, optical, and magnetic properties of ZnO
were investigated by first-principles calculations, X-ray diffraction, Scanning
Electron Microscope, the optical spectroscopy (UV - Vis) and magnetization
measurements. The results show that Cr atoms are substituted for Zn ions
successfully. The Cr ions exhibited +3 valence state other than +2 valence state,
which is supported by the fact of high-spin configurations of Cr ions in the first-
principle calculations. X-ray diffraction confirms that the samples have a single-
phase wurtzite structure with the main crystal size decreases with increasing
dopant concentration. This decrease occures due to the small ionic radius of Cr
ions in compared to Zn ions. The morphology on the surface showes further that
the samples had a spherical shape with an average particle size of 75 nm. The
optical band gap of ZnO nanoparticles varies with Cr doping, which is attributed to
the s-d and p interaction. Introducing Cr into ZnO induces a strong magnetic

moment.




