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Fabrication and Characterization of Zinc Sulfide
and Zinc Oxide Nanostructures
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Abstract

ZnO and ZnS (pure and doped) nanoparticles were prepared using the green method.
The work can be divided into four parts; the first part was the preparation of ZnO
and(0.02,0.06)Ag doped ZnO nanoparticles(NPs). The second part of work was the
preparation of ZnO and (0.02,0.06)Mg doped ZnO NPs. The third part of work was
the preparation ZnS and (0.02,0.06)Ag doped ZnS NPs. The fourth part of work was
the preparation ZnS and (0.02,0.06)Mg doped ZnS NPs. Plectranthus barbatus leaves
(PBL) extract were used as a solvent to prepare the study samples. The structural,
optical, spectral, and morphological properties were studied. In addition, antibacterial
and hemolytic activity were studied for all the samples.

The XRD patterns of ZnO, Ag doped ZnO and Mg doped ZnO NPs confirmed the

formation of nanoparticles with a hexagonal phase for all prepared samples.



Scherrer’s equation was used to calculate the crystallite size of the samples, which
was 23.44 nm for ZnO pure, 23.69 and 26.95 nm for 2%Mg doped ZnO and 6%Mg
doped ZnO and 21.61nm ,24.78nm of 2%Ag,6% doped ZnO NPs , respectively.
UV-Visible spectra showed the band gap values of pure and Ag doped ZnO NPs in
the range of (2.55 — 2.04eV) while for pure and Mg doped ZnO NPs in the range
(2.55-2.92eV). This suggests that the nanoparticles are suitable for several
applications such as photovoltaics, photocatalysis and thermoelectrics. Scanning
electron microscopy (SEM) and FTIR were employed to characterize the morphology
and functional group of the obtained samples, respectively. The antibacterial activity
of all the prepared samples on gram positive S. aureus and gram negative E.coli
bacterial strains was assayed by disc diffusion method. Biocompatibility test in terms
of erythrocyte hemolysis, in reference to normal saline and distilled water as minimal
and maximal controls, confirmed nontoxic at low doses .

Moreover, the XRD patterns of ZnS, Ag doped ZnS and Mg doped ZnS NPs
confirmed the formation of nanoparticles with a cubic phase for all the synthesized
materials. Scherrer’s formula was utilized to evaluate the average crystallite size
of the samples, which was 3.08nm for pure ZnS, 4.42 and 8.40 nm for 2%Ag doped
ZnS and 6%Ag doped ZnS and 2.971nm,2.742nm of 2%Mg, 6% Mg-doped ZnS NPs
, respectively. FTIR was used to characterize the functional group of the obtained
materials. In addition , SEM was utilized to study the morphological properties of all
the synthesized materials. UV-Visible spectrophotometer was used to study the
optical properties. It was shown that the energy band gap was reduced when the pure
sample was doped with Ag, while the opposite occurred when doping with Mg.

The antibacterial activity of all the synthesized materials on gram positive S. aureus

and gram negative E.coli bacterial strains was executed by disc diffusion method.



Biocompatibility test in terms of erythrocyte hemolysis, in reference to normal saline
and distilled water as minimal and maximal controls, emphasized nontoxic at low
doses. Such improvement in ZnO and ZnS properties, as a result of certain
morphology enhancement, makes it a suitable candidate for applications in various

fields such as solar cells, photocatalysis, and antibacterial applications.
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