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Introduction

Semiconductonanostructugs with typical dimensions of-100 nm have been extensively studied because of their optical,
electrical properties are dramatically changed while reducing the particle size, which can be controlled during synthesis.
Promising applications amxpected and already has been realized in many fields of technology such as optoel¢t}ronics
photocatalysis[2], solar energy conversiof8], water pollutant photdegradation[4] and biology[5]. Chalcogenide
semiconductors such &ilSis a well characterized-NI group inorganic semiconductor with a wide direct bandgap of 2.42

eV and it has wide application potential in optoelectronics, such as nonlinear optics;lighibénitting diodes and lasers

[6]. Size, morphology and dimdngality can strongly affect the properties of nanostructured materials. Recent technological
developments in nanoscience lead to the synthesis of nanostructured materials with various structures and morphologies have
received much attention due to thewvel applications, fascinating properties and quantum size efféctdlost of the
researchers focused on the synthesis of low dimensional nanomaterials for the functional nano devices including electrically

driven transistors, lasers, light emitting désdand chemical sens¢B11].
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Numerous methods have been developed for the synthesis of CdS nanostructures including chemical precipitation method
[12,13 mechanochemical synthedit4], ion exchange stratedy5,1 solvothermal[17], hydrothermal[18], microwave

assisted sonochemical synthegi9], sputtering[20] and chemical vapor depositig@1]. Among the processes chemical
precipitation method is well suitable for the preparation of nanomaterials having significant advantages including a low
reection temperature, size selective growth, morphological control, cost effective anesdatgeproductiorj22]. In the

present investigation, the chemical precipitation method is adopted for the synthesis of CdS nanopowder. As prepared
nanopowder was chacterized lp X-ray diffraction, scanning electron microscopy with EDS analysis and Fourier

transformed infrared (FIR) spectroscopy.

Experimental procedure

To prepare the CdS nanopowder, the following chemical reagents were used. Cadmium acetatsuHattiend ethanol

were used as precursors. All the chemical reagents were analytical grade without further purification and purchased from
Merck chemicals, Mumbai, India. Deionized water was used for all dilution and sample preparation. All the cltemicals

above 99% in purity. All the glassware used in this experimental work was acid washed.

CdS nanopowder was synthesized by a simple chemical precipitation method. In a conventional method, 0.2 M of cadmium
acetate in 50 mL of deionized watethanol mé&ix and an equal molar amount of sodium sulfide in another deionized water
ethanol matrix was mixed drop by drop with continuous stirring until a homogeneous precipitation was obtained and then
stirred for 4 h. The obtained dispersions were washed sdiraesl with deionized water and ethanol to remove impurities.

After washing, the solution was centrifuged at 10,000 rpm about 30 min. The settled powder was collettied amd hot

air oven at 1202 for 2 h. As prepared CdS nanopowder was charaateizéollowing techniques.

Shimadzu XRD 6000 diffractometer wass ed f or t he 168D A)aMoholgcal sletalsanere collected
from SEM (ZEISS EVO 18) instruments. Oxford EDS analyzer (attached with SEM instrument) was used for the chemical
composition analysis. Shimadzu-iRfinity 1S FT-IR spectrophotometer (using KBr pallets) was used théR-analysis.

Results and Discussion

X-ray diffraction analysis was performed to obtain the information about the structuceyatadlinity of the material. FIG 1

depicts the Xray diffraction pattern of CdS nanopowder. The sharp and high intense peaks in the XRD pattern may be arises
due to the welbrdered crystal structure of the prepared sample. All thieadifon peaks olesr v e d 2509, 26258, 27.93,

36.76, 43.85, 48.10, 51.92, 58.13, 66.92, 71.16 and 72.64 are indexed to the diffraction planes of (1 0 0), (0 0 2,@1 0 1),
2),(110),(103),(112),(202),(203),(211)and (11 4) respectively. Thectdfr data exhibits the hexagonal

wurtzite structure of CdS witthe lattice cell parameters a=0.4122 an@#t8 nm which are in good agreement with the
standard JCPDS data (854 1 4 ) . Al the diffraction peaks shift t owar c
decreases as compared to the standard values which arises due to the reduction lit csiggtabf the crystalline
nanopowder. The average crystallite size is evaluated for the maximum intense peak using the most familiar Debye

Scherrerdéds for mul a,
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D=0. 8 Xx/os b

where D is the avehengdentwavefeagthdGuliks t 8486 e, boai s sfall width
and d is the diffraction angl e. The average crystallite
nanopowder is evaluated using Stokgson equation,

ep codsH/

The nicro strain is evia u a t e 184&7s 10 ® Ehe volume of the hexagonal CdS unit cell (V), internal parametemd

Cd-S bond length (L) are also evaluated using the following relations,

V=0.866 &c

u=a’/3c*+0.25

L=[0.3&+(0.5-u)?c?*?

Where a, c are the lattice cpthrameters. The volume (V), internal parameatgafd bond length (L) are evaluated as 0.9885

nm®, 0.3755 and 0.2407 nm. It is clear that the lattice volume and bond length are slightly decreases compared to the standard
ones which leads to the latticentraction of the CdS.
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FIG. 1. X-ray diffraction pattern of CdS nanopowder.

SEM with EDS is the most widely used technique for surface morphology and chemical composition analysis. SEM
images of CdS nanopowder at different magnifications are shofGi2. It is clearly observed that the SEM images shows
non-uniformly distributed spherical shaped particle like structures with slight agglomerations. The agglomerations may arises
due to the narrow space between the particles. Further, the EDS analygierformed in order to verify the stoichiometric
chemical composition detail&:IG 3 shows the EDS spectrum of CdS nanopowder which exhibits only the characteristic

peaks of Cd and S species. No other peaks observed in the spectrum indicates tbetperigmples.
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FIG. 2. SEM micrographs of CdS nanopowder
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FIG. 3. EDS spectrum of CdS nanopowder

Fourier transform infrared spectroscopy (FTIR) spectra have long been used to identify organic and inorganic
materials by measuring the absorption of various infrared light wavelengthR $ectrum of CdS nanopowder is shown in
FIG 4. The band centereat 615 crif is attributed to the symmetric stretching vibration of€£23]. The structural changes
are observed at 859 ¢mThe bands observed at 114 is attributed to GH stretching vibrations of ¥ molecule[24].
The band at 1414 cris assignedo the symmetric stretching vibration of C$25]. The vibrational band centered at 1630
cmtis a characteristic of symmetric bending vibration @DHnolecule[26]. The symmetric and asymmetric stretching

vibrations of GH are observed at 28552926 crit respectivel\j27]. The broad band observed at 3445'dmassigned to
the Q H stretching vibration of D moleculg28].
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FIG. 4. FT-IR spectrum of CdS nanopowder

Conclusion

The CdS nanopowdavas synthesized by using chemical precipitation methedhyXdiffraction pattern exhibited
hexagonal wurtzite structure of CdS. The average crystallite size afdb@dd length are evaluated as 19 and 0.2407 nm
respectively. SEM micrographs reveal tr@nuniformly distributed spherical shaped particle like structures. EDS spectrum

shows only target elements which reveal that the sample is in good purity and stoichiometric +digpEdtrum shows the
metal sulfide band at 615 ¢hand other functioriayroups.
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