
International Journal of NanoScience and Nanotechnology. 
ISSN 0974-3081 Volume 4, Number 3 (2013), pp. 241-244 
© International Research PublicationHouse 
http://www.irphouse.com 

 
 

Existing Information on CdS Nanoparticles and Nano 
Crystalline Thin Films 

 
 

Paresh V. Modh1 and Kalpesh C. Mevada2 

 
R. R. Mehta College of Science,  

C. L. Parikh College of Commerce, Palanpur.1 

Arts & Urban Science College, Mahesana.2 
Email: paresh_modh@rediffmail.com 

 
 

Abstract: 
 

Synthesis of CdS nanoparticles and nanocrystalline thin film by chemical bath 
deposition technique and its characterization structurally. Thermally and 
microscopically. It is the initial basic introduction about CdS nanomaterials 
and thin films. This paper provides information about existing chemical, 
biological routes by which CdS nanoparticles; nanocrystals and thin films can 
be synthesized. Structure of bulk CdS, properties and applications of CdS 
nanomaterials and thin films also included.  

 
 
 Nanocrystalline semiconductor materials have been extensively investigated 
during the last decade, due to their properties which are not present in bulk material. 
Among all semiconductor materials, cadmium sulfide (CdS) is an important II-VI 
semiconductor material with a wide band gap energy (Eg = 2.42 eV) [1] and small 
Bohr radius of 3nm[2] CdS have been extensively studied due to their potential 
applications such as field effect transistor, light emitting diode, photocatalisis and 
biological sensors [3-4] 
 Several approaches and a lot of publication have been devoted to prepare and 
control the size and shape of II-VI semiconductor  nanoparticles and thin film. The 
nanoparticles of CdS have been synthesized by various routes including  ionic [5], and 
electro deposition  [6], screen printing [7] , sputtering [8], spray pyrolysis [9-10] and 
chemical bath deposition [11]. 
 In recent years, preparation of various low – dimensional CdS nano structures 
such as nanoparticles, nanowires, nanorods and nanotubes has been intensively 
studied by using a wide range of synthesis methods [12-13]. 
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Synthesis methods of CdS nanoparticles and thin films. 
The deposition of CdS thin film by the Gradient Recrystallization and Growth 
(GREG) technique using high purity CdS powder. CdS films were grown on Pyrex 
glass substrates using the following deposition parameters. 
 450o -550o C for The substrate temperature and 650o -750o C for the source 
temperature, then having a thermal gradient between source and substrate of 200o-
300o C/mm. The used atmosphere was Ar with a total pressure of 0.2-0.5 Torr. Prior 
to all depositions the system was pumped to 8 x 10-6 Torr as the base pressure. The 
deposition time was 5 min and during this time the source and substrate temperatures 
remain constant[14]. 
 Synthesis of CdS nanoparticles was performed at ambient temperature by addition 
of 5 x 10-3 M solution of Na2S to the joint prepared solution of CdCl2 (CdCl2 = 5 x 10-

3 M) and Pyridine under stirring. In case of chemical doping of CdS with In+3  (in fact 
with In2S3 ), the joint CdCl2 –pyridine solution contained also The necessary quantity 
of InCl3.The calculated quantity of Na2S solution was added to this solution  to keep 
stoichiometric ratios of the elements and 10 or 20% weight  loading of In2S3 in the 
CdS nanoparticles. The reaction mixtures were kept in dark for 24 h to complete the 
nanoparticles formation. Then the yellow CdS nanodispersions were dialyzed against 
5X10-2 M water solution of pyridine through cellophane membrane [15]. 
 Nanoparticles of CdS were prepared at room temperature using ethanol as the 
solvent by dropping 10 ml of NaoH into the mixture of 25 ml of 0.5 M CdCl2 . H2O 
and 25ml of 0.5 M thiourea, which is kept stirred vigorously using magnetic stirrer for 
20 hrs. The role of triethylamine was to stabilize the particles against aggregation. 
Subsequently the resulting yellow solid product was centrifugalize and washed 
repeatedly using distilled water. The particles  were finally dried at 50oC for 2 days 
[16] 
 Anhydrous CdCl2 (320mg), sulphure powder (50mg) and a stoichiometric amount 
of sodium borohydride were taken. Tetrahydrofuran was taken as solvent. Sodium 
borohydride was taken to initiate the reaction at room temperature. The reaction was 
carried out at 27o C. The stirring was continued for 16h at a particular speed. [17] 
 CdCl 0.036 g was dissolved in 50 ml. of diethyl sulfoxide (DMSo) previously 
purged for at least 30 min with N2. When CdCl was completely dissolved under 
vigorous stirring, 0.016 g of sodium 2- ethylhexanoate ( Na(ethex)2 )  ware 
incorporated - Subsequently 0.12g of Na2S were dissolved in 5ml of  deionized water 
bubbled with N2 for 30 min.0.1 ml of this solution was rapidly injected to the cd+2 
solution. Finally, CdSNps were prepared [18] 
 
 
Properties of CdS nanoparticles and nanocrystalline thin films. 
The properties of CdS nanocrystalline thin films and nanoparticles have been stated 
below. 

• Bulk CdS has a typical wide band gap of 2.42 eV at room temperature  
• CdS is a well studied semiconductor because of its stability, easy preparation 

and distinct band gap that helps to detect a number of optical phenomena[19]. 
• CdS is an efficient window layer for the fabrication of solar cell structures due 
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to its high transitivity and low resistivity. 
• Both absorbance and band gap increases with decrease in particle size of CdS 

nanoparticles. 
• CdS has an average transmittance of 50% within the optical region and as high 

as 70% in the near infrared region. 
 
 
Structure of bulk CdS.   
If the carbon atoms in diamond are alternatively replaced with sulphur and cadmium 
atoms. The cadmium sulphide structure is obtained in this type of structure. The total 
numbers of valance electrons is four times the number of atoms. Cadmium Sulphide 
structure is almost identical to the diamond structure except that the two 
interpenetrating  fcc sub lattices are of different atoms and displaced from each other 
by one quarter of the body diagonal. 
 The cubic cadmium sulphide structure results when cadmium atoms are placed on 
one FCC lattice and 5 atoms on the other fcc lattice. The conventional cell of this 
structure is a cube. There are molecules per conventional cell for each atom, there are 
four equally distant atoms of opposite kind arranged at a regular tetrahedron .The 
compounds which have cubic cadmium sulphite structure .CuCl, ZnS, InSb. 
 
 
Application of CdS nanoparticles and nanocrystalline thin films. 
CdS is an important material used in optoelectronics, such as non linear optics, light 
emitting diodes and lasers. 
 CdS based quantum dots are used as biomarkers in analysis of biological materials 
[20] 
 CdS used as bioorganic detector [21] of proteins [22] or DNA [23-24] 
 Photo detector, laser, high density magnetic information storage and many others 
in semiconductor industries. 
 CdS thin film find applications in large area electronic devices like thin film field 
effect transistors and solar cells. 
 
 
Conclusion  
CdS nanoparticles and CdS nanocrystalline thin films were successfully synthesized 
by chemical both depositions at room temperature.  
 EDAX analysis confirms that the synthesized nanoparticles are of CdS and do not 
contain any foreign element in them. In case of CdS nanocrystalline thin films we 
observe some extra elements viz. Si, O, Na and they are due to the amorphous glass 
substrate used. 
 
 
Future Prospects : 
Synthesis of monodisperse CdS nanoparticles can be tried using inverse miscellar 
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method. 
 CdS can be dropped with certain impurities so as to improve its luminescence 
effect. 
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