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A B S T R AC T

The nanocomposites of ZnXCd1–XS were synthesized via controlled co-precipitation. The X-ray 
diffraction pattern, transmission electron microscopy image and BET method were used to 
characterize the synthesized nanocomposites. The cubic structure of nanocomposites were 
confi rmed using X-ray diffraction pattern. The photodegradation of congo red, methyl orange, 
methyl red and methylene blue catalyzed by prepared nanocomposites was studied under sim-
ulated solar irradiation. The Zn0.4Cd0.6S show the highest photoactivity among nanocomposites. 
The effect of samples pH and Zn0.4Cd0.6S dosage were adjusted to optimize the photodegrada-
tion process of dyes. The degradation effi ciency of 95% were obtained within 20 min for congo 
red and 60 min for other dyes with initial concentration of 10 mg/l. The Zn0.4Cd0.6S indicate the 
stability in samples with pH of 3–11. The mineralization of dyes was confi rmed using determi-
nation of chemical oxygen demand of solutions after photodegradation process.
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1. Introduction

It is essential to synthesize the nanocomposites 
in order to manipulate the photocatalytic activity and 
enhance the functionality of semiconductor nanostruc-
ture. The band-gap is one of the factors that can infl u-
ence on the photocatalytic activity of semiconductor 
nanocomposites. Therefore, the synthesis of nanostruc-
tures with different compositions is one of the attrac-
tive research fi elds in recent years [1,2]. The band-gap 
and hence of the photocatalytic activity of ZnXCd1–XS 
nanocomposite changes with the composition. This 
nanostructure can produce hydrogen gas under visible 
light irradiation and also promising materials for high-
density optical recording and short wavelength laser 

diode applications [3,4]. The thin fi lms of this  composition 
with wide band-gap have abroad application in devices 
such as solar cells and photodetectors [5–7]. Microemul-
sion, hydrothermal and precipitation methods were used 
to synthesis of ZnXCd1–XS nanocomposites [3,8,9].

Dyes and pigments show one of the problematic 
groups in environment. They are arrived into waste
waters from various industrial such as dye manufactur-
ing and textile fi nishing and also from food  coloring, 
cosmetics, paper and carpet industries [10,11]. About 
1–20% of the total world production of dyes is lost dur-
ing the dyeing process and released in the textile effl u-
ents. It is well known that some azo dyes and their 
degradation products such as aromatic amines are 
highly carcinogenic [12–14]. Among the various meth-
ods for removal of the textile dyes from wastewater 
such as adsorption, biodegradation, chlorination and 


