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Abstract Key words 
    In this study, an easy, low-cost, green, and environmentally 

friendlier reagents have been used to prepare CdS QDs, in chemical 
reaction method by mixed different ratio of CdO and sulfur in 
paraffin liquid as solvent and oleic acid as the reacting media in 
different concentration to get the optimum condition of the reaction 
to formation CdS QDs. The results give an indication that the 
behavior is at small concentration of 4ml of the oleic acid is best 
concentration which give CdS QDs of  small about to 9.23 nm with 
nano fiber configuration. 
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  عن طريق سائل البارافين وحامض الاوليك CdS QDsتحضير الخصائص البصرية ل 

 محمد عزيز جداع ،بھاء طعمة جياد، زينب صبيح صادق، دنيا كامل مھدي

  جامعة بغداد، بغداد، العراق ،كلية العلوم ،قسم الفيزياء

    الخلاصة
، استخدمت طريقة سھلة وقليلة التكاليف وصديقة للبيئة لتحضير مادة كبريتيد الكادميوم ةالحالي لدراسةفي ا   

نسب مختلفة من أوكسيد الكادميوم  استخدامب العينات حضرت النانوية باستخدام طريقة التفاعل الكيمائي،
حامض الاوليك كعامل مساعد وبتراكيز مختلفة للوصول الى شروط ومذيب البارافين خليط والكبريت في 
 يتم الحصول على من حامض الاوليك 4ml ةكيز القليلاأظھرت النتائج انه عند التر .QDs CdSالتفاعل لتكوين 
  بتشكيل نانوفايبر. nm 9.24 غير بحدودص CdS QDs  من جمللحصول على ح ممكن افضل تركيز

  

Introduction 
Nanocrystalline structures (NCs) 

have attracted great interest over the 
past years because their properties are 
remarkably different from those of 
bulk materials and can be controlled by 
the particles composition, size, and 
surface [1-3]. Nanoparticles (NPs) 
possess these interesting characteristics 
due to several phenomena (quantum 
confinement of charge carriers, surface 
effects, and geometrical confinement 
of phonons, etc.) that turned them into 
promising materials for many 
applications, such as light-emitting 
diodes[4], photovoltaic devices [5], 

lasers [6], optical memories [7], 
miniaturized devices, and fluorescent 
probes in biological labeling [8,9]. 

In recent decades, due to the 
unique electronic and luminescent 
properties and the applications in 
biological labeling, light emitting 
diodes and solar cells. QDs became the 
focus of research attentions. QDs are a 
type of semiconductor NCs with a size 
range from one to tens nanometers, 
consisting of several hundreds to a few 
thousands of atoms. QDs can be 
synthesized by chemical methods, also 
known as colloidal QDs, which are 
coated by a layer of organic surfactant 
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molecules, also termed ‘ligands’ on the 
surface. [10]. 

QDs can be synthesized through 
many different methods, including 
molecular beam epitaxy (MBE), 
electron beam lithography (EBL), 
metal organic chemical vapor 
deposition (MOCVD) and colloidal 
synthesis. Each method has advantages 
and different types of applications. All 
of the synthetic techniques can be 
categorized into two main categories: 
either top-down or bottom-up 
techniques [11]. 

An alternative approach is to 
produce quantum dot in solutions, 
called colloidal synthesis, which deals 
with chemical reactions in solution on 
a nanometer scale. Colloidal synthesis 
has been conducted to make 
semiconductor nanostructures of 
different composition, size and shapes. 
This method involves growing 
nanoparticles of inorganic materials 
through chemical reaction of their 
precursors and, sometimes, controlled 
precipitation of the reaction product in 
certain solvents. Generally, the growth 
process starts with the fast formation 
of a huge number of nuclei. Then more 
and more of the solid product deposits 
onto the nuclei, so the sizes of the 
crystallites grow slowly till the desired 
size is reached, at which time the 
reaction must be quenched. Otherwise, 
the dots could keep growing under a 
process, known as Ostwald ripening, 
which is the growth of larger dots 
through the transfer of material from 
smaller ones, which have a higher 
solubility [11, 12].  

The principle for colloidal 
synthesis of semiconductor 
nanocrystals is based on a study by Le 
Mur and Dinegar, which showed that a 
temporally short cluster nucleation 
event followed by controlled slow 
growth on the existing nuclei results in 
the formation of monodisperse 
colloids. A second approach to 

nanocrystals synthesis involves the 
mixing of the precursor in a 
coordinating solvent below the 
temperature of reaction. The reaction 
then undergoes a controlled increase in 
temperature that accelerates the 
reaction to the point of super 
saturation.  Super saturation is again 
relieved by a discrete nucleation burst. 
The temperature is then strictly 
controlled to ensure the rate of reaction 
of the precursors is less than or equal 
to the rate of addition of material to the 
surface of the nanocrystals, thus 
avoiding a second super saturation 
state[13].  

In this work a novel, cheaper 
and safer route to synthesize CdS QDs 
directly from sulfur and CdO powder 
using the paraffin liquid as solvent and 
the oleic acid as the reacting media 
was developed.   

 
Experimental sections 
1. Chemical materials 

CdO and sulfur (99.5%) were 
purchased from Tianjin Guangfu Fine 
Chemical Research Institute. Paraffin 
liquid (99.9%) was purchased from 
Labort India BP. USP, oleic acid (98%) 
and cyclohexane  (>99.5%) were  
purchased  from BDH Chemicals Ltd 
Poole England, ethanol absolute 
(99.9%) and methanol  anhydrous  
(99.5%) were purchased from Sigma 
Aldrch, chloroform (99.9%) was 
purchased   from Tianjin Benchmark 
Chemical Reagent Co., Ltd. All 
chemicals were used without additional 
purification. All chemicals were of 
analytical grade. 

 
2. Procedure 

The typical synthesis 
procedures were described as follows:  
 1.0 mmol sulfur element was added 
into 10mL paraffin liquid in a round 
bottom flask and heated to 120C to 
form a light yellow solution (sulfur 
precursor). 
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Conclusions 
In summary, CdS QDs have 

been obtained using paraffin liquid as 
non coordinating solvent and oleic acid 
as the reacting media.  

The used quantity of the sulfur 
powder plays an important role for the 
size control of the final product. The 
UV-Vis absorption and emission 
spectra indicates that the CdS QDs are 
homogeneous and high fluorescence. 
The optimum reaction condition for 
Cd:S ratio is 1:1, 4 ml oleic acid 
concentration, reacting  time at 6 
minutes and high temperature in 180C. 
The size distribution for the above 
optimum conditions of CdS QDs 
prepared equal to 9.24 nm with nano 
fiber configuration. 
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