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Abstract - Cadmiumsulfide nanoparticles by using aqueous 
precipitation method is simple,fast and can developed at room 
temperature.The obtained particles were characterized using 
XRD (X-ray diffraction study),SEM(scanning electron 
microscopy), FTIR (Fourier Transform infrared Spectroscopy) 
and spectroscopic  techniques. Cadmiumsulfide nanoparticles 
are good adsorbent.When CdS nanoparticles were dispersed in 
the solution as single entities,showed very good resistance 
against oxidation for months,according to their polymer shell. 
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INTRODUCTION 
The term ‘nano’ is derived from Greek word “nano” which 
mean very small or dwarf. One nanometer is equal to one-
billionth of a meter, 10-9 m [1].The term nanostructure 
condensed matter structure having a minimum dimension 
approximately between 1nm (10A°) to 100nm (1000A°). 
Nanoscience is the study of phenomenon and manipulation 
of materials at atomic, molecular and macromolecular 
scales, where properties differ significantly from those at a 
larger scale. Nanotechnology is the design, characterization, 
production and application of structures, devices and 
systems by controlling shape and size at nanometer scale 
[2]. Due to their small size, these particles exhibit properties 
remarkably different from their bulk counterparts of 
identical chemical composition. Nanocrystalline 
semiconductor metal oxide have been caught much special 
attention in materials research and more concentrated 
research is now on-going in the field of synthesis, 
characterization and applications of nanoparticles and 
nanocomposites. CdS nanoparticles have been getting much 
more attention compared to other in recent years in 
accordance with their remarkable electrical, optical and 
surface properties. Cadmium sulfide is a chemical 
compound that has the formula CdS. It is yellow in color 
and is a semiconductor of electricity. It exists as two 
different polymorphs, hexagonal greenockite and cubic 
hawleyite. The main applications of Cadmium Sulfide is as 
a pigment. Cadmium Sulfide is also used in the production 
of solar cells where it is used as a buffer layer in the 
manufacture of CIGS (Copper -Indium-Gallium-Selenide) 
solar cells.  

 

 

 

Properties of Cadmium Sulfide    
Property Value 
Physical state and appearance Solid. (Solid powder.) 
Molecular Weight 144.46 g/mole 
Color Yellow or brown 
Melting Point Sublimes. (980°C or 1796°F) 
Specific Gravity 4.82 g/cm3 
Solubility Insoluble in hot and cold water 

 
3.    SYNTHESIS OF CADMIUM SULFIDE 

NANOPARTICLES: 
Cadmium Sulfide (CdS) nanoparticles were synthesized 
using a simple and inexpensive aqueous precipitation 
method of Cadmium Nitrate and Sodium sulfide and 
particles size protected by Diethylene Glycol. Synthesis of 
Cadmium Sulfide nanoparticles is fairly simple as this 
compound, like most other Sulfides, is insoluble in an 
aqueous solution. So, mixing aqueous solutions of Cadmium 
Nitrate and Sodium Sulfide results in a Metathesis Reaction 
in which the product precipitates in bulk crystalline form. 
The size of nanoparticles effectively control by adding small 
amount of protecting agent such as Diethylene Glycol. 
 

      

METHODOLOGY: 
20 ml 0.1M Cadmium nitrate tetrahydrate solution 
(Cd(NO3)2.4H2O) was taken in conical flask. Around 10 ml 
of Diethylene Glycol (DEG) was added to Cadmium nitrate 
tetrahydrate solution under constant stirring. After 5minutes, 
20 ml sodium sulphide solution were added drop wise under 
constant stirring, reaction was kept for 3 hrs. at constant 
stirring and yellow precipitate of CdS formed, washed with 
ethanol and acetone and dried at room temperature (31). 
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CHARACTERISATION 
The XRD analysis in this work was performed on a Rigaku 
D/max 2500 diffractometer, using Cu Ku (γ=1.542A°) with 
an accelerating voltage of 40 KV. Powder morphology and 
nanoparticle size were characterized by scanning electron 
microscopy (SEM) on JEOL, JSM 7500f microscope. The 
infrared absorption spectra, was recorded by FT-IR 
Spectrometer (Brucker ). The CdS films were analysed by 
UV-VIS spectrophotometer (shimadzu UV 240) in the range 
between 350-600 nm. 

RESULT AND DISCUSSION 
The XRD spectra of Cadmium sulphidenanoparticles are as 
shown in Figure. All the diffraction patterns were directly 
indexed to the cubic structure of CdS nanoparticles which 
was further confirmed by comparing with JCPDS file of 
Cadmium sulphide nanoparticles (JCPDS no: 10-454). No 
other peaks were identified in the XRD plot, indicating the 
phase purity of the as-prepared samples. High crystallinity 
was observed for both samples as evident from the high 
intensity of the diffraction peaks. The calculated crystalline 
size was found to be 30 nm determined by using Debye-
Scherer formula method. Generally, CdS may crystallize in 
cubic (space group F43m; lattice parameters a = 5.818 Å at 
25 °C; PDF card no. 10-454) or hexagonal form (space 
group P63mc; lattice parameters a = 4.136 Å, c = 6.713 Å at 
25 °C; PDF card no. 6-314).  The recorded XRD pattern, 
shown in Figure, can be assigned to a CdS phase of cubic 
structure (C). 

XRD spectra of cadmium sulphide nanoparticles 

The surface morphological of synthesized cadmium 
sulphide nanoparticles examined by scanning electron 
microscopy.The SEM images of the cadmium sulphide 
nanoparticles were shown in Figure. It can be seen that there 
is a collection of irregular particles and which were 
agglomerated randomly. Size of the particles in this sample 
was found to be very large. But the cadmium sulphide 
nanoparticles synthesized by aqueous precipitation method 
showed the existence of more spherical particles with some 
tiny alterations. Many of the particle size were falling in the 
size range of 30-50 nm, which is in high correlation with 
XRD data. 
 

 

SEM image of Cadmium Sulphide nanoparticles 

The FTIR is used to study the purity and composition of the    
synthesized products. It is used to determine the functional 
groups and types of bonds present in the system.. The dried 
CdS nanoparticles mixed with KBr were characterized with 
FTIR. The FTIR spectra could be explained by various peaks 
(Figure 10) obtained by the sample. Table 1contains the 
explanation of the peaks obtained by all the synthesized CdS 
nanoparticles[29]. The absorption peak in the range of 3600-
3100cm-1 could be attributed to the –OH group of water 
adsorbed by the samples. The weak absorption band at 
1635cm-1 was assigned to CO2 adsorbed on the surface of the 
particles. In fact, adsorption of water and CO2 are common 
for all powdered samples exposed to atmosphere and are even 
more pronounced in case of nano sized particles with high 
surface area. Small peak near 400-470cm-1 indicated the 
formation of CdS nanoparticles as this region was assigned to 
metal-sulphur (M-S) bond. The peak at 405cm-1 corresponded 
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to the characteristic peak of CdS.FTIR assignment  of CdS 
nanoparticle. 

.  
FTIR spectra of cadmium sulphide nanoparticles 

 
The UV–Visible absorption spectrum of the cadmium sulphide 
nanoparticles are as shown in Figure. The optical properties of 
cadmium sulphide nanoparticles reflected on the UV–visible 
spectral data in the region of 371–396 nm wavelengths with a 
red shift of absorption wavelength. The results in this study are 
in good agreement with previous researches [30]. A strong 
absorption in the UV region was observed at wavelength about 
345 nm which was fairly blue shifted from the absorption edge 
of bulk size Cadmium sulphide.  

 
UV-Visible spectra of cadmium sulfiide nanoparticles 

CONCLUSION: 
In conclusion, Cadmiumsulfide nanoparticles were 
synthesized by aqueous precipitation method. The 
synthesized nanoparticles were characterized by various 
spectroscopic, microscopic and thermal techniques like 
XRD (X-ray diffraction analysis), SEM (scanning electron 
microscopy), FTIR (Fourier transformer Infra-red 
microscopy) and UV Visible spectroscopy. 

 

REFERENCES: 
[1]  Acharya, K. P.: Photo current Spectroscopy of CdS/ Plastic, 

CdS/Glass, and ZnTe /Ga As Hetero-pairs Formed with Pulsed Laser 
Deposition. Ph.D. Thesis, Bowling Green State University, 2009. 

[2] Bhattacharya, R.; Saha,S.: Growth of CdS Nanoparticles by 
Chemical Method and its Characterization. Pramana-Journal of 
Physics 2008, 71, 187-192. 

[3] Dumbrava, A.; Badea, C.; Prodan,G.; Ciupina, V.: Synthesis and 
Characterization of Cadmium Sulfide Obtained at Room 
Temperature. Chalcogenide Letters2010,7,111-118. 

[4] Singh,V.; Sharma, P. K.; Chauhan, P.: Synthesis of CdS 
Nanoparticles with Enhanced Optical Properties. Materials 
Characterization 2011,62,43-52. 

[5]  Knudson,M.;Gupta,Y.;Kunz,A."PicosecondElectronicSpectroscopy 
to Determine the Transformation Mechanism for the Pressure 
Induced Phase Transitionin Shocked CdS," Sandia National Labs., 
Albuquerque, NM(US); Sandia National Labs., Livermore, CA (US), 
1999. 

[6] Banerjee,R.;Jayakrishnan,R.; Ayyub, P.: Effec t of the Size Induced 
Structural Transformationon the Band Gapin CdS Nanoparticles. 
Journal of Physics: Condensed Matter 2000,12, 10647-10654. 

[7] Roduner, E.: Nanoscopic Materials: Size-Dependent Phenomena; 
Royal Society of Chemistry, 2006. 

[8] Gogotsi, Y.: Nanomaterials Handbook; CRC Taylor & Francis 
Group, LLC: United States of America, 2006. 

[9] El Bially, A. B.; Seoudi, R.; Eisa, W.; Shabaka ,A. A.; Soliman, S.I.; 
El Hamid, R.K.A.; Ramadan, R.A.: Preparation, Characterizatio and 
Physical Properties of CdS Nano particles with Different Sizes. 
Journal of Applied Sciences Research 2012, 8, 676-685. 

[10] Wu,L.; Yu,J.C.; Fu,X.: Characterization and Photocatalytic 
Mechanism of Nanosized CdS Coupled TiO2 Nanocrystals Under 
Visible Light Irradiation. Journal of Molecular Catalysis A: Chemical 
2006, 244, 2532. 

[11] Wang,Y.; Herron, N.: Quantum Size Effects on the Exciton Energy 
of CdS Clusters. Physical Review B1990,42, 7253-7255. 

[12] Favero, P. P.; Souza Parise, M.d.; Fernandez ,J .L .R.; Miotto, R.; 
Ferraz, A.C.: Surface Properties of CdS Nanoparticles. Brazilian 
Journal of Physics 2006,36,1032-1034. 

[13] Zhu, H.; Jiang, R.; Xiao, L.; Chang, Y.; Guan, Y.; Li,X.; Zeng,G.: 
Photocatalytic Decolorization and D egradation of Congo Redon 
Innovative Crosslinked Chitosan/Nano CdSComposite Catalyst 
Under Visible Light Irradiation. Journal of Hazardous Materials 
2009,169,933-940. 

[14]  Lin, C.- F.; Liang, E.- Z.; Shih, S.-M.; Su,W.F.: CdS Nano particle 
Light-Emitting Diode on Si. In Symposiumon Integrated 
Optoelectronic Devices; International Society for Optics and 
Photonics, 2002; pp 102-110. 

[15]  (Duan ,X.; Huang, Y.; Agarwal, R.; Lieber, C. M.: Single Nanowire 
Electrically Driven Lasers. Nature 2003, 421, 241-245. 

[16] Ma, R. M.; Dai, L.; Qin, G. G.: Enhancement-Mode Metal Semi 
conductor Field Effect Transistors Basedon Singlen CdSnanowires. 
Applied Physics Letters 2007,90,093109-093109-3. 

[17] (17)Zhong,Z.; Qian, F.; Wang, D.; Lieber, C. M.: Synthesis ofp Type 
Gallium Nitride Nanowires for Electronic and Photonic 
Nanodevices. Nano Letters 2003, 3, 343-346. 

[18] (18)Travas-Sejdic, J.; Peng, H.; Cooney, R.; Bowmaker, G.; Cannell, 
M.; Soeller, C.: Amplification of a conducting polymer-based DNA 
sensor signal by CdS nano particles. Current Applied Physics 2006, 
6, 562-566. 

[19] Jie, J. S.; Zhang, W. J.; Jiang, Y.; Meng, X. M.; Li, Y. Q. ; Lee, S. 
T.: Photo conductive Characteristics of Single Crystal CdS 
Nanoribbons. Nano Letters 2006, 6, 1887-1892. 

[20] Finlays on, N.; Banyai,W.C.; Seaton, C.T.; Stegeman, G.I.; O' Neill, 
M.; Cullen, T. J.; Ironside, C. N.: Optical Nonlinearities in CdSxSe1-

xDoped Glass Waveguides. Journal of Optical Society of America 
B1989, 6, 675-684. 

[21] Li, X.; Jia,Y.; Wei,J.; Zhu,H.; Wang,K.; Wu,D.; Cao, A.: Solar Cells 
and Light Sensors Based on Nanoparticle-Grafted Carbon Nanotube 
Films. ACS Nano 2010, 4 , 2142-2148. 

[22] Xuemin, Q.; Huibiao, L.; Yanbing, G.; Shiqun, Z.; Yinglin,S.; 
Yuliang, L.: Field Emission Properties and Fabrication of CdS Nano 
tube Arrays. Nano scale Research Letters 2009,4,955–961. 

[23] Morales Acevedo, A.: Can We Improve the Record Efficiency of 
CdS/ Cd Te Solar Cells? Solar Energy Materials and Solar Cells 
2006, 90, 2213-2220. 

[24] Mathew, X.; Enriquez, J. P.; Romeo, A.; Tiwari, A. N.: Cd Te/ CdS 
Solar Cellson Flexible Substrates. Solar Energy 2004,77,831-838. 

[25] Taghvaei,V.; Habibi Yangjeh, A.; Behboudnia, M.: Simple and 
Low Temperature Preparation and Characterization of CdS Nano 
particles as a Highly Efficient Photo catalyst in Presence of a Low 
Cost Ionic Liquid. Journal of the Iranian Chemical 
Society2010,7,S175-S186. 

[26] Shen, S.; Guo, L.; Chen, X.; Ren, F.; Mao, S. S.: Effect of Ag 2 S on 
Solar-Driven Photo catalytic Hydrogen Evolution of Nano 
structured CdS. International Journal of Hydrogen Energy 2010, 
35,7110-7115. 

[27] Girginer, B.; Galli, G.; Chiellini, E.; Bicak, N.: Preparation of Stable 
CdS Nano particles in Aqueous Medium and their Hydrogen 

International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181

Published by, www.ijert.org

NCANA - 2018 Conference Proceedings

Volume 6, Issue 01

Special Issue - 2018

3



 

Generation Efficiencies in Photolys is of Water. International Journal 
of Hydrogen Energy 2009,34,1176-1184. 

[28] Song, X.; Yao, W.; Zhang, B.; Wu,Y .: Application of Pt /CdS for 
the Photo catalytic Flue Gas Desulfurization.  International Journal of 
Photoenergy 2012,1-5. 

[29] Jiang, W.; Singhal, A.; Zheng, J.; Wang, C.; Chan, W.C.W.: 
Optimizing the Synthesis of Red- to Near-IR-Emitting CdS Capped 
CdTexSe1x Alloyed Quantum Dots for Biomedical Imaging. 
Chemistry of Materials 2006, 18,4845-4854. 

[30] Pandian,S. R.K.; Deepak, V.; Kalishwaralal, K.; Gurunathan,S.: 
Biologically Synthesized Fluorescent CdSNPs Encapsulated by 
PHB.Enzyme and Microbial Technology 2011,48,319-325. 

[31] Singh,V,; Chauhan, P,; Synthesis and Structural properties of 
Wurtzite Type CdS Nanoparticle, Chalcogenide Letters 2009,6,421-
426. 

 
 

International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181

Published by, www.ijert.org

NCANA - 2018 Conference Proceedings

Volume 6, Issue 01

Special Issue - 2018

4


