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Abstract

In this work, we study the optical properties of pure zinc oxide films doped with cobalt in
different ratios (0%, 2%) on glass substrates by spray pyrolysis technique under 350°C for 20
minutes. Where we used zinc acetate solution as a source of zinc ions with a concentration of 0.1
mol, and cobalt chloride solution as a source of cobalt ions. In this work, we focused on
determining the most important optical constants such as studying the transmittance spectrum,
absorbance, energy gap, Uparch energy, refractive index and attenuation coefficient of pure zinc
films doped with (0%, 2%) cobalt. The results showed that the pure and grafted zinc oxide films
have a high transparency of more than (90%) in the visible spectrum and near infrared region. We
also noticed that it has low transmittance in the ultraviolet region and increases sharply at
wavel ength values between (400-380 nm). The forbidden energy gap is similar as it was estimated
at 3.29 eV for pure zinc oxide and 3.28 eV for zinc oxide dotted with cobalt (2%). It was found
that there was a rapid increase in Ubarch energy values for pure zinc oxide dotted with cobalt
from 338.98 meV to 499.25 meV. A dlight decrease in the refractive index values was aso
observed from 1.83 to 1.82 at the wavelength (550nm). With an increase in the rate of doping
with cobalt ions, we found that the damping coefficient decreases from 10%*1.17 to 10°*9.18.

Key words: transparent conductive oxides - zinc oxide - cobalt - pyrolysis spray technology.



