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Abstract: Zinc oxide nanoparticles were successfully syntteebby wet chemical method using Zinc acetate
dihydrate and potassium hydroxide as a precursteriabs. Ethanol was used as a solvent for homadteok
the solution and helps to make a stoichiometriatsmi in order to obtain Zinc oxide nanoparticl€se highly
stable colloidal ZnO nanoparticles have been pegpat room temperature without using any surfactbime
sample were characterized by field emission scagnalactron microscopy (FE-SEM), transmission etectr
microscopy (TEM), X-ray diffraction (XRD), ultraviet visible spectroscopy (UV-Vis) and photoluminesce
spectroscopy (PL). The TEM images showed that tlezage size of the nanoparticles was calculatdaeto
~33nm. Photoluminescence (PL) studies show brighirdescence with peak maximum at 540nm and 563nm
due to oxygen vacancy centres,\\present in nanoparticles. The optical transmissipectrum of colloidal
nano particles of ZnO shows sharp absorption &4which is blue shifted as compared to bulk Zn@§8V)
due to the quantum confinement effect.
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Introduction and Experimental M ethod

Zinc oxide has been a subject of interest forsitientists and the industry for decades. ZnO isMno
to be a wide band-gap semiconductor (3.37eV) witligh exciton binding energy [1]. It is a versatihaterial
that has found applications in a variety of areahsas photo catalysis, sensors, piezoelectrisdiasers, solar
cells, transparent electrodes and electroluminésdewices[2], gas sensing devices [3]. There axeraé
solution based routes are available for the prejparaof ZnO nanoparticles such as solvothermal,
hydrothermal, sol-gel [2], micro-emulsion, vaporaph transport process [4], precipitation[5], RF nedgpn
sputtering [6], etc,. In the present work, an afietras been made to synthesis ZnO nanoparticlesniyyie
method without adding any surfactant in the premusslution.

In the present work, Zinc acetate (Merck) and sitas hydroxide (Merck) were used as precursors
with ethanol as a solvent for the synthesis of Zraoparticles. 0.1 M of Zinc acetate solution wW&ssolved
in ethanol with pH ~ 5. The solution was stirred 2ohours in order to obtain homogeneous mixtur&iot
salt. 0.1M of potassium hydroxide was mixed in athavith a pH of 11. The KOH solution was addedpdro
wise in Zinc acetate solution under continuousistit The reaction was carried out at room tempeeatvith a
pH ~7. The final solution was allowed to stirred ohours using magnetic stirrer and filtered tlgtou
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wattmann filter paper in order to remove impuritipgesent in the solution. The colloidal solutionswa
characterized by optical and microscopic properties

Results and Discussion

The X-ray diffraction spectrum of synthesized naartiples was recorded using Cukadiation as
shown in the fig.1. The film exhibited peaks at73134.4°, 36.35°, 47.6°, 56.6°, 62.9°, 68.0° wadl watched
with JCPDS card no. 5-0664. Compared with all offeaks, (0 0 2) plane show higher intensity. Tlngsize
was calculated by using Scherrer’'s equation afwlisd to be 52nm.

R
D=

B cosO

where k is the shape factor of the crystalline (R¥0. is the wavelength of the x-ray used (1.5406@) the
FWHM of (002) plane$ is the diffraction angle.

The optical properties of ZnO particles were cardeit at room temperature by using JASCO V 670
spectrophotometer. Fig 2 shows the absorption mmgiittance spectra of ZnO nanoparticles. The WBibie
spectrum shows the maximum transmittance valu&enoptical region of 200 nm-900nm. The bandgap of
ZnO nanoparticles were found to be 4.2eV.

The PL spectrum of ZnO nanoparticles were recoedgdom temperature was shown in the figure 3.
Photoluminescence (PL) studies show bright lumiaese with peak maximum at 540 nm and 563 nm due to
oxygen vacancy centres {Vpresent in nanoparticles and the correspondiratation wavelength for the
emission peak was 250nm. The sharpness of the Pisiem indicates that the ZnO nanoparticles arelyea
mono dispersed in the precursor solution.

The surface morphologies of synthesized particleevinvestigated by SEM was shown in the Figure
4. Synthesized nanoparticles were composed of ighegrains with uniform shape and are observetieo
monodisperse in precursor solution. Figure 4 shime@sTEM micrograph of ZnO nanoparticles. ZnO péstic
are composed of randomly oriented spherical graiils an average size of 33nm. The ZnO particlesewer
isolated in the corner of the sphere. The outeesptvas due to the formation of Zinc hydroxide orcZoxide
formation. The mean diameter of the outer spherge feand to be 190 nm and it may decreases by adding

capping agent.
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Fig 1: XRD spectrum of ZnO nanoparticles. Fig 2: UV-Visible absorbance and transmittance

speatrof ZnO nanoparticles
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Fig 3: Photoluminescence spectrum of ZnO nanopatrticles
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Fig 4: SEM micrograph of ZnO nanoparticles and TEM imaf&nO nanopatrticles

Conclusion

A simple method was employed to synthesize Zind®xianoparticles by using ethanol as a solventowith
using any capping agent. From the XRD results fdhmation of hexagonal phase of ZnO was confirmed a
the particle size was found to be 52nm. The bandgamO nanoparticles was found to be 4.2eV. Pldisti
show bright luminescence with peak emission peak@aimaximum at 540nm and 563nm. ZnO particles are
composed of randomly oriented spherical graincandéirmed by SEM and TEM.
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