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Abstract

This work included a study of the structural, optical and electrical properties
of thin films of pure nickel oxide (NiO) and doped with aluminum (Al) with
percentages (00-02-04-06-08-10 %). It was based on the two materials, nickel
nitrate (Ni (NOs), .6 H,0O) and aluminum nitrate (Ni (NO3); .9 H,0), where a
solution of the two materials was deposited on glass substrates under a temperature
(450°C) by chemical spray pyrolysis technique. The X-ray diffraction results
showed that the prepared films have a cubic crystalline structure in the preferred
direction (200) for all films. The results of the FTIR tests showed the presence of
two chemical bonds in frequency range 766.114-756.086 cm™ and 912.04-900.57
cm™, the first peak may be either(N-H) or(O-H) and the second is attributed to
being (Ni-O) or (AI-O) and it was likely to be the Nickel oxide according to
(DRX) results. The results of (UV-VIS) showed an improvement in the
transparency of the doped samples with aluminum at the doping percentages (%)
(2-4-10), which approached 95%, and it belongs to the highest doping percentage
(10%), and as for the surface resistance, it witnessed a significant increase after
doping.

Keywords: thin films, nickel oxide, chemical spray pyrolysis technique, X-ray
diffraction (DRX), (FTIR), (UV-VIS), aluminum (Al) doping.
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