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A B S T R AC T

Zinc sulfi de (ZnS) nanocrystals in the cubic structure with the mean diameter size of 6 nm 
were prepared via precipitation method and examined as a photocatalyst for the UV-induced 
removal of C.I. Acid Blue 9 (AB9) from contaminated water as a deputy of organic pollutants. 
The effects of various parameters, such as UV light intensity, effect of addition of peroxydisul-
fate (S2O8

2−) and periodat (IO4
−) on the photo catalytic decolorization of AB9 were investigated. 

The results showed that the removal effi ciency of AB9 through UV/ZnS process increased with 
increasing illumination intensity, S2O8

2− and IO4
− concentrations.
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1. Introduction

Synthetic dyes are commonly used in dying pro-
cesses and are in general the greatest pollutants found 
in wastewaters [1]. The adverse effects of these synthetic 
dyes on the environment include an increase of the color 
and toxicity of the waters, death of fi shes and zooplank-
tons, general affectation of ecosystems, and widespread 
aesthetic damage [2]. For the treatment of these dyes 
biological processes are ineffective. Also common treat-
ment processes, such asdsorption on activated carbon, 
fl occulation and electrocoagulation are not effi cient 
methods because in these processes pollutants are 
appeared in solid wastes, thus creating other environ-
mental problems requiring further treatment. However, 
the recent developments in chemical treatment of waste-
waters improve catalytic and oxidative degradation 

of organic compounds dissolved in aqueous media. 
These are generally referred to as “advanced oxidation 
processes” (AOPs) [3]. Semiconductor photocatalysis 
is a newly developed AOP, which can be conveniently 
applied for the degradation of dye pollutants. The pro-
posed mechanism for dye degradation using photocata-
lysts (PC) was suggested as follows [4,5]:

PC + hu → h+
VB + e−

CB (1)
OH− +h+

VB → OH• (2)

Η2Ο + h+
VΒ → ΟΗ• + Η+ (3)

Ο2 + e−
CB → Ο2

• − (4)

Ο2
• − + e−

CB + 2Η+ → Η2Ο2 (5)

2Ο2
• − + 2Η+ → Ο2 + Η2Ο2 (6)

Η2Ο2 + e−
CB → ΟΗ− + ΟΗ• (7)

Dye + h+
VB → Dye• + → Final species (8)

Dye + OH• → Dye• → Final species (9)

Presented at the 1st International Conference on Water and Wastewater Treatment, April 21–22, 2010, Isfahan, Iran


