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Abstract
Template synthesis is a powerful method for the preparation of nanoscale materials with specific size 
and shape. Cadmium oxide (CdO) nanoparticles were prepared by using sodium dodecyl sulfate (SDS), 
Cd(OAc)2.2H2O and sodium hydroxide as starting materials. The sample was characterized by X-ray 
diffraction (XRD), scanning electron microscopy (SEM). The XRD pattern proves that the final product 
has cubic phase and the particle size diameter of the nanoparticles are 36.4 nm. The SEM was used for 
direct visualization of the size and shape of the nanoparticles. The morphology of the CdO was found 
nanospherical. Antibiotics are a major class of drugs included in the designation of emerging contaminants, 
representing a high risk to natural ecosystems. We studied the degradation of Sulfathiazole antibiotic by 
nanosized CdO under ultraviolet irradiation. Various experimental parameters such as initial Sulfathiazole 
(STZ) concentrations, initial CdO concentration and initial pH were investigated. According to the results 
this method can be good performance in removal of Sulfathiazole.
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INTRODUCTION
The large interest in nanostructures results 

from their numerous potential applications in 
various areas such as materials and biomedical 
sciences, electronics, optics, magnetism, energy 
storage, and electrochemistry. Ultra small building 
blocks have been found to exhibit a broad range 
of enhanced mechanical, optical, magnetic, 
and electronic properties compared to coarser-
grained matter of the same chemical composition. 
In this paper template technique suitable for 
nanotechnology applications with emphasis on 
characterization of created arrays of tailored 
nanomaterials have been studied. CdO, is a known 
n-type semiconductor with the direct band gap 
energy of 2.5 eV [1]. 

CdO is applied in solar cells [2], gas sensors 
[3], transparent electrodes [4], catalysts, 
photocatalysts [5-7], and photodiodes [8]. 
Numerous structures of cadmium oxide-like 
nanoparticles [9], nanowires [10], nanoneedles 
[11], nanosheet [12] and nanocrystals [13] have 

been reported in nanoscale. The introduction 
of antibiotics in to the environmental through 
anthropogenic sources can constitute a potential 
risk for aquatic and terrestrial organisms [14-18]. 
Sulfathiazole is extensively used in aquaculture, 
live stock production and also in human medicine 
to treat bacterial, protozoal and fungalin fections. 
Studies point to the presence of STZ in the 
environment, which is for the most part due to 
the inability to achieve a full elimination during 
sewage treatment. In this investigation, we 
demonstrated that SDS is an appropriate template 
for synthesising of CdO nanoparticles. Also, the 
objective of the present study was to evaluate of 
Sulfathiazole degradation by UV irradiation. 

EXPERIMENTAL
Material

Cadmium acetate, (99.9% Sigma Co.) and 
ethanol (99.9% Sigma Co.) were used as received, 
without further purification. Other compounds 
used were prepared from MERCK Company.
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Apparatus
Phase identification of the fabricated CdO 

metal oxide was carried out by a Holland Philips 
X-ray diffraction CuKα (λ=1.5417 Å) in the 
radiation range of 20°–80°. A Field emission 
scanning electron micrograph (SEM) of a Holland 
Philips XL30 microscope was used to observe 
the morphology and elemental analysis of the 
CdO. Spectrophotometric measurements were 
conducted using an UV-VIS Shimadzu 2101 
spectrophotometer equipped with an Acermate 
486 SX/25D computer and thermostically matched 
10-mm quartz cells.

Preparation of CdO
All the reagents were used without any 

purification. In a typical experimental procedure, 
Cd(CH3COO)2.2H2O was dissolved in distilled water 
to form a 0.5M solution. The precursor solution 
obtained (4 ml) was added to a 100 ml conical flask 
containing 1.21 g of SDS and sodium hydroxide 
(0.07 mol) under magnetic stirring. The resulting 
solution was placed at room temperature for 
2 days. After each synthesis white crystalline 
products were collected by centrifugation, 
washed with distilled water and ethanol several 
times. Then the resulting precipitate collected 

by centrifugation and was washed several times 
with water and ethanol. The cadmium hydroxide 
precipitate obtained, placed in the vacuum oven 
in temperature 60 °C for 12 hours and then put in 
the furnace for 2 hours at 420 °C was converted to 
cadmium oxide. Then, to ensure the formation of 
nanoparticles, XRD spectrum was taken.

RESULTS AND DISCUSSION
Characterization of nanoparticle

The surface morphology of the product was 
studied by using SEM as showed in Fig. 1. The 
shape was appeared spherical. The XRD pattern of 
prepared CdO nanoparticle is shown in Fig. 2. No 
peak of any other phase or impurity was detected. 
The diffraction peaks at 2θ values of 33.08°, 38.43°, 
55.31°, 65.90° and 69.28° corresponds to pure 
CdO matching with the (111), (200), (220), (311) 
and (222) planes having cubic structure (JCPDS 
Card No.05-0640), thus indicating the formation 
of CdO nanoparticles.

Degradation of STZ and removal under different 
oxidation systems

The results of Sulfathiazole degradation and 
removal under the optimum conditions are shown 
in Fig. 3.

Fig. 1: SEM image CdO nanoparticles.
 

Fig. 1: SEM image CdO nanoparticles 
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Influence of CdO concentrations on STZ degradation
To investigate the effect of CdO concentration 

on photocatalytic efficiency, a set of experiments 
were done at pH = 11 with different CdO 
concentration at range of 0.02-0.11 g/L. The 
results showed, the optimum concentration of 
CdO catalyst was 0.02 g/L( Fig. 4).

Influence of initial STZ concentration
We investigated the influence of initial STZ 

concentration on the removal efficiency of drug. 

Irradiation of STZ solution was done with the initial 
drug concentrations of 15, 30 and 45 mg/L for 90 
min. The photodegradation conversion of drug 
increases with the initial concentration 30 mg/L.

Influence of initial pH on STZ degradation
To investigate the effect of initial pH of the 
solution on the photocatalytic degradation of STZ, 
the pH of the solution was adjusted at the range of 
3-11 .The results indicate that the best pH for the 
degradation of STZ is the basic pH value (pH = 11).

Fig. 2: XRD patern of CdO nanoparticles.

Fig. 3: Changes of UV–Vis spectra of 30 mg/L aqueous solution of STZ in pH = 11, during photocatalytic process of 
UV/CdO with irradiation time 0-90 min, respectively.

 

Fig. 2: XRD patern of CdO  nanoparticles. 

 
 
  

 

Fig. 3: Changes of UV–Vis spectra of 30 mg/L aqueous solution of STZ in pH = 11,during 
photocatalytic process of UV/CdO with irradiation time 0-90 min, respectively 
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CONCLUSIONS
Cadmium oxide nanoparticles have been 

synthesized using simple reflux method. The 
sample was characterized by X-ray powder 
diffraction and the peaks are quite agreeable with 
the pure phase cubic structure. The XRD pattern 
confirms the phase purity of the sample. The 
morphology of the metal oxide was found to be 
spherical in shape by SEM analysis. Then we were 
shown degradation of STZ occurred under UV 
irradiation in the presence of CdO.  Results showed 
that the system was most efficient at 30 mg/L and 
0.02 g/L concentrations STZ and CdO nanoparticles 
in basic conditions, respectively.
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