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Abstract: Cadmium sulphide (CdS) nanoparticles were successfully prepared by wet chemical method
using cadmium acetate and sodium sulphide as the cadmium and sulphide sources along with sodium
citrate as the capping agent. The synthesized CdS nanoparticles were characterized by XRD, SEM in
order to confirm the phase purity and morphology of the sample. CdS nanoparticles exhibit cubic
structure, which was revealed by the XRD analysis.
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Introduction

One-dimensional (1D) nanostructures, such as nanowires, nanorods, nanofibres and nanotubes,
are very interesting materials because they have anisotropic geometries and unique physical
properties2. The 1D II-VI semiconductor nanocrystals are well studied and have been achieved
in recent years. CdS is one of the most important materials which has a direct band gap of 2.5 eV
for the bulk hexagonal wurtzite structure, and 3.53 eV for bulk cubic zinc blende structur™*, CdS
has a potential application in light emitting diodes, solar cells, optoelectronics, and
photocatalysts™. Tt has been synthesised by a variety of methods, including solvothermal
reaction’, thermal evaporation’ and microwave irradiation®. The synthesis of colloidal inorganic
nanocrystals especially with respect to the control of their shape, however, is under developed
and still complicated. Since novel properties of nanomaterials depend on their size and shape, a
new direction for synthetic methods and an understanding of the mechanisms by which the size
and shape of the nanocrystals can be easily varied are key issues in nanochemistry®’. The
formation of high-quality semiconductor nanocrystal, with well-controlled size and shape as well
as well-confined surface passivation, can be achieved by controlling the thermodynamics and
kinetics during the nucleation and growth of nanocrystals. (NCs)*’. Various methods of synthesis
of nanoparticles with a series of anisotropic structures like nanorods, bipods, nanocubes and
nanowires have been well established by various groups'®''. In the present work, we have
synthesized CdS by wet chemical synthesis using sodium citrate as capping agent.

tPresented to the National Conference on Chemistry Solutions at SRM University, India



Chem Sci Trans., 2013, 2(S1), S192-S194 S193

Experimental

Cadmium chloride, sodium sulphide, sodium citrate were purchased from Qualigens. Double
distilled water was used as the solvent throughout the experiment.

Characterization methods

The crystal structure of CdS nanoparticles was analyzed by a Rich Siefert 3000
diffractometer with Cu-Ka,; radiation (A = 1.5406 A). The morphology of the materials was
analyzed by SEM HITACHI SU6600 scanning electron microscopy respectively.

Wet synthesis of CdS nanoparticles

CdS was prepared by stirring 1 mM of cadmium chloride with 5 mM sodium citrate along
with addition of 1 mM of sodium sulphide. The precipitate was washed with double distilled
water twice and dried at 60 °C in air.

Results and Discussion

Structure and morphology

XRD patterns of the CdS nanoparticles is shown in Figure 1, which indicates the CdS has
cubic phase structure. The peak positions (26 =26, 45.6) and relative intensities obtained for
the CdS match with the JCPDS card No: 21-829 file, identifying it as CdS with a cubic
structure and cell constant a = 5.45 A. There was no characteristic peaks of impurity were
observed. The average grain size of CdS is determined using Scherrer relation and it was
found to be around 15 nm.

The SEM micrograph of the CdS calcined is shown in Figure 2. It can be seen that the
particles adopt irregular morphology with different sized particle. From the image it is clear
that the particles were highly agglomerated in nature. This might be due to the fact that the
agglomeration may be induced during the crystal growth itself because of the small size
regime which is evident from the XRD analysis.
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Figure 1. XRD pattern of the CdS Figure 2. SEM image of the CdS
nanoparticles. nanoparticles.
Conclusion

CdS nanoparticles were synthesised by simple one step wet chemical synthesis. The
synthesised CdS was characterised by XRD and SEM. From XRD analysis, it is understood
that the nanoparticles were small in nature with an average grain size of 15 nm. SEM
analysis showed the particles were highly agglomerated with particle size of 10-25 nm.
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