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A B S T R AC T

Photocatalytic decolorization of methylene blue (MB) in aqueous solution was investigated 
using ZnO nanoparticles immobilized on glass plate. The ZnO nanoparticles were prepared 
by solution combustion method (SCM) using zinc nitrate as oxidant and glycine as fuel. In 
the slurry ZnO system the separation and recycling of the photocatalyst is practically diffi cult. 
Thus, the ZnO nanoparticles were immobilized on glass supports to solve this problem. The 
effects of process parameters like, catalyst loading, initial dye concentration, and UV-radiation 
intensity have been investigated. The best results of MB removal were reported in the 1800 μW 
cm−2 UVC using two layers immobilized ZnO nanoparticles. In addition to removing the color 
from the wastewater, the photocatalytic reaction simultaneously reduced 62% COD. These 
results suggest that the photocatalytic decolorization of MB using immobilized ZnO nanopar-
ticles prepared by SCM can be proposed and developed as a method for the treatment of col-
ored wastewaters.
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1. Introduction

Rapid progress in industrial activities during recent 
years has led to the discharge of large amount of waste-
water, which pollutes the environment and consequently 
causes harm to human and other living organisms. The 
textile industry is one of the highest water consuming 
with 25 and 250 m3 per ton of product depending on 
the dyeing, printing and fi nishing processes [1]. Dye 
effl uents generated from textile industries create serious 

environmental problems as they result in undesirable 
lasting color along with excessive COD loading to the 
water [2]. In response to the continuous increase in effl u-
ent discharge from textile factories, it is necessary to 
develop effective wastewater treatment methods. Vari-
ous chemical, physical and processes have been utilized, 
including coagulation/fl occulation, membrane fi ltra-
tion and adsorption. The physicochemical treatment 
methods only provide separation of the dyes without 
any dye degradation, creating a waste disposal problem 
with the large quantities of sludge produced [3]. How-
ever, the recent developments of chemical treatment of 
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