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A B S T R AC T

Diethyl phthalate (DEP) has been classifi ed as an endocrine disruptor pollutant. The degradation 
of DEP C12H14O4, in aqueous solution by TiO2-UV process was optimized using high pressure mer-
cury lamp. Effects of TiO2 dosage and type, and pH values on the degradation of DEP by TiO2/UV 
process were investigated. The optimal TiO2 dosage and pH value for the DEP degradation were
1 g l−1 and 7.0, respectively using TiO2 P25. The degradation rate of DEP by TiO2/UV process under 
optimal conditions reach 78.6% and could be fi tted fi rst-order kinetics.
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1. Introduction

Phthalate esters (PAEs) represent a class of chemical
compounds used most widely as plasticizers for poly-
vinyl chloride (PVC) resins and cellulose fi lm coating. 
To a minor extent they have also found application in 
cosmetics, insect repellents and propellants [1]. Phthal-
ates are easily transported to the environment dur-
ing manufacture, disposal and leaching from plastic 
materials, in which they are bonded non-covalently to 
allow the required degree of fl exibility [2]. The short-
chained phthalates, dimethyl phthalate (DMP) and 
diethyl phthalate (DEP) are among the most frequently 
identifi ed phthalates in diverse environmental samples 
including surface marine waters, freshwaters and sedi-
ments [1,3]. Epidemiological studies with humans have 
shown that phthalates induce adverse health effects 
such as disorders in male reproductive tract, breast and

testicular cancers and neuro-endocrine system disruption 
[4]. DEP, the phthalate that we focus on this study, has 
been found to have diverse acute and chronic toxic effects 
on several species at different trophic levels, as well as 
endocrine-disrupting properties [3,5]. The most common 
method for PAEs removal from wastewater is biological 
treatment, which is based on the metabolic degradation 
of PAEs by microorganisms [6]. However, the biodegra-
dation process is time-consuming; the degradation rate 
ranged from several days to a few months [3].

Since DEP is hard to be biodegradable and other 
treatment cost is too high; there is a need to search for 
better treatment methods for the pollutants. Advanced 
oxidation processes (AOPs) have been successfully uti-
lized to treat highly contaminated and toxic wastewater 
with organic pollutants (especially persistent organic 
pollutants (POPs)) [7–10]. In fact, several studies have 
examined the elimination of DEP using advanced oxi-
dation processes (AOPs) involving the generation of 
the hydroxyl radical (OH•), such as UV/H2O2 [11], UV/
H2O2/Fe2+ [1] and Fe(III)/solar light [12]. These studies 




