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Structure and Optical Properties of Co-Doped ZnO Nanopowder
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Abstract: Zinc oxide nanopowder doped with Co’t (Zn, .Co,O, 0. 01 < & < 0. 05) was prepared
with sol-gel method, and the structure and optical properties of resultant Zn,—.Co,O were inves-
tigated by X-ray diffraction, UV-vis absorption spectra and photoluminescence spectra, The re-
sults indicate that ZnO nanocrystal is endowed with a hexagonal wurtzite structure following the
replacement of Zn*" by Co?" into the lattice, UV-vis absorption spectra show a red shift of optical
band gap (E,) with increasing doping concentration. Moreover, three characteristic absorption
peaks appear around 567, 600 and 656 nm in the absorption spectra, UV band (384 nm), blue-
green band (440 nm) and green band (~490 nm) are observed in the photoluminescence spectra
for all samples. Co”" doping can cause reduction in the intensity of photoluminescence emission
due to accumulation of local states at the interface and nonradiative recombination. This quench-
ing effect is enhanced with the increase of Co doping density.
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