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ABSRTACT

In this work we develop a simple technique to synthesize ZnO nanoparticles using zinc
nitrate and KOH in aqueous solution. The precipitated compound was calcined and characterized by
UV — Vis spectroscopy, transmission electron microscopy (TEM), and dynamic light scattering
(DLS). The ZnO nanoparticles displayed characteristic Surface Plasmon Resonance peak at around
372 nm. Particle size distribution by dynamic light scattering technique (DLS) showed that the

particles are in the range of 30+15 nm.
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INTRODUCTION

Research in the field of synthesis
methodology of nanomaterials is mainly oriented
in controlling their shape, size and composition.
Each of these factors is a key factor in determining
the properties of materials that lead to different
technological applications’2.

Zinc oxide, with its unique physical and
chemical properties, such as high chemical stability,
high electrochemical coupling coefficient, broad
range of radiation absorption and high photostability,
is a multifunctional material®*. ZnO nanoparticles
were synthesized by different methods. It is confirmed
that the various applications of ZnO nanoparticles
depend upon the control of both physical and
chemical properties such as size, size dispersity,
shape, surface state, crystal structure, organization

onto a support, and dispensability®. This has led to
the development of a great variety of techniques
for synthesizing the compound. Hong et al., used
a controlled precipitation method. The process
of precipitating zinc oxide was carried out using
zinc acetate (Zn(CH,COO0),*H,0) and ammonium
carbonate (NH,),CO.°. A simple precipitation process
for the synthesis of zinc oxide was carried out by
Lanje et al.,”. The single step process with the large
scale production without unwanted impurities is
desirable for the cost-effective preparation of ZnO
nanparticles’.Wang et al., reported another process
of controlled precipitation of zinc oxide. Nanometric
zinc oxide was obtained by precipitation from
aqueous solutions of NH,HCO, and ZnSO,,*7H,0¢.
Benhebal et al., prepared ZnO powder by sol-
gel method from zinc acetate dihydrate, oxalic
acid, using ethanol as solvent®. The technique
of obtaining ZnO using microemulsion was also
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used by Yildirim and Durucan. They attempted
to modify the microemulsion method so as to
obtain monodisperse zinc oxide'. In 2014, Kang
et al., reported the continuous synthesis of zinc
oxide nanoparticles in a microfluidic system for
photovoltaic application. Their work was carried out
to investigate the synthesis and characterization of
ZnO nanoparticles using numerical simulations and
experimental methods'".

This paper presents the synthesis of ZnO
nanoparticles by simple method. In this work, we
employed zinc nitrate as an initial reagent and KOH
as a precipitating agent.

MATERIALS AND METHODS

Materials

Zinc nitrate as the precursor, KOH as a
precipitating agent to synthesize ZnO nanopatrticles
were purchased from Sigma-Aldrich.

Preparation

ZnO nanoparticles were synthesized by
direct precipitation method using zinc nitrate and
KOH as precursors. In this work, the aqueous solution
(0.2 M) of zinc nitrate (Zn(NO,),.6H,0) and the solution
(0.4 M) of KOH were prepared with deionized water,
respectively. The KOH solution was slowly added
into zinc nitrate solution at room temperature under
vigorous stirring, which resulted in the formation of a
white suspension. The white product was centrifuged
at 5000 rpm for 20 min and washed three times with
distilled water, and washed with absolute alcohol at
last. The obtained product was calcined at 500°C in
air atmosphere for 3 hours.

Characterization of ZnO nanoparticles

UV-Vis spectroscopy was used to prove
the existence of nanoparticles. The morphology and
size was determined by the transmission electron
microscopy (TEM), and Dynamic light scattering
(DLS) analysis.

RESULTS
For analytical study of the prepared sample,

the amount of absorption within wave length of
300-550 nm was observed by UV-Vis spectroscopy.
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It is known that an absorption band at about 370
nm due to surface plasmon resonance in ZnO
nanoparticles. Fig. 1 shows the UV-Vis spectra of
ZnO nanoparticles recorded between 300 and 550
nm. As illustrated the SPR band cantered 372 nm
confirms the formation of ZnO nanoparticles in the
solution.
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Fig.1. UV-Vis spectra of ZnO nanoparticles solution

Dynamic light scattering is a widely used
technique for the determination of particle size in
colloidal solution. As is seen in Fig. 2, average size
of nanoparticle synthesized is 30 nm.

The distribution of ZnO nanoparticles is
about 20 nm which indicates moderate distribution
of the nanoparticles.
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Fig. 2. The size distribution of ZnO nanoparticles by number
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Fig. 3. TEM micrograph of ZnO nanoparticles
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Also the ZnO nanoparticles synthesized were
studied by transmission electron microscopy (TEM)
and images show and confirm ZnO nanoparticles
production at nano-size. TEM images of the produced
nanoparticles are shown in Figure 3.

CONCLUSION

In this study, the ZnO nanoparticles were
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successfully synthesized by direct precipitation
method using zinc nitrate as zinc source and
KOH as precipitating agent in aqueous solution.
The size range of the generated ZnO powder was
approximately 20—40 nm. In summary we have
successfully designed a facile and fast synthesis
route to produce ZnO nanoparticles and finally ZnO
nanoparticles were characterized by UV-Visible,
TEM and DLS analysis.
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