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Abstract

Nanocrystalline PbS thin films were prepared using chemical bath deposition
method on glass substrates, together with lead acetate as a source of lead ions
(Pb?*) and thiourea as a source of sulfide ions (S*) with constant molar
concentrations. Different concentrations of Cu-were used to dope the PbS films,
copper acetate was used as a source of Cu, triethanolamine (TEA) was used as a
complexing agent. One hour was the deposition time, and 55°C was the
temperature of the bath. The structural properties of thin films were studied using
X-ray diffraction. It can be seen from XRD pattern that the lower Cu concentration
2% greatly improves the crystallinity of PbS. However, as the Cu concentration
increases, the nanofilm produce more defects and strains, which has an adverse
effect on the crystallinity of the PbS nanofilms. The values of the crystallite size of
the films increased to reach its maximum value at 2% then decreasedas the Cu
concentration increases. It is believed that the introduction of copperin a
considerable amount restricts the growth of crystals. The introduction of the copper
ions leads to a decrease in the thickness of the prepared films and expansion of the
band gap. Its well noticed that the transmittance of the films increases with the
increase of the concentration of Cu. The obtained results lead us to conclude that a
moderate amount of copper impurities can cause slight shifts in the position of the
lead ions, remove some strains, and enhance the stability of the lattice.






