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ABSTRACT

One of the objectives of this study was to delineate the effect of nitrate on the oxidation of di
(2-ethylhexyl) phthalate (DEHP) by conducting bench-scale UV/H2O2 operations under a
variety of UV doses and initial concentrations of H2O2 and NO�

3 –N. Also, this study evalu-
ated the two processes, UV alone and UV/H2O2, for DEHP oxidation. DEHP separation and
quantification were performed using liquid chromatography–electrospray ionization tandem
mass spectrometry system (LC-ESI-MS/MS). It was found that the UV photolysis of H2O2 is
a more effective method of DEHP oxidation than the direct UV photolysis. It was observed
that the DEHP oxidation efficiency of about 85.0% or higher could be achieved at a UV dose
of 800mJ/cm2 with an initial H2O2 concentration of more than 30mg/L in the absence of
nitrate. Nitrate hindered the DEHP oxidation by acting as

�
OH scavengers. The adverse effect

by nitrate in the UV/H2O2 process was significantly greater than that in the UV oxidation-
alone, and its oxidation was almost reduced to half by nitrate under some operating condi-
tion. However, it is noted that the DEHP oxidation efficiency of more than 70% could be
expected at a UV dose of 600mJ/cm2 with an initial H2O2 concentration of 50mg/L while
considering the nitrate scavenging effect.
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1. Introduction

Environmental contamination through anthropo-
genic activities is a wide spread and serious problem
in many parts of the world. Great interest has been
developed in recent years for the disposal of wastewa-
ters generated by modern society. Phthalic acid esters
(PAEs) are among the most commonly used industrial
chemicals and are wide spread in the environmental
matrices––and some of them are suspected mutagens
and carcinogens. Phthalates have been detected in all
environments due to global use of plastics, with the

highest concentrations detected adjacent to phthalate
production or plastic processing facilities. PAEs are
also widely used industrial chemicals serving as addi-
tives in polyvinyl chloride, polyvinyl acetate, cellu-
losic, and polyurethane resins [1]. Studies focusing on
the concentrations of PAEs in industrial wastewaters
have found varying concentrations of PAEs, ranging
from 10 to 300 lg/L in the wastewaters of chemical
plants and nearby rivers [2] to 30mg/L in wastewater
near manufacturing plant producing plasticizers [3].
The most abundant PAEs in the environment is di(2-
ethylhexyl) phthalate (DEHP) [4]. It is characterized
by very low water solubility (0.6–400lg/L at 20˚C)
and high octanol–water partition coefficient (log Kow
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