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A B S T R AC T

The present work was carried out to study the photochemical oxidation of phenol and 
p-chlorophenol in a batch recycle photochemical reactor using ultraviolet irradiation, hydrogen 
peroxide and TiO2 (as photocatalyst). The study revealed that the combined treatment process 
was the most effective process under acidic conditions and showed a higher rate of degradation 
of phenol and p-chlorophenol at a very short radiation time. The reaction was found to follow 
the fi rst order kinetics and was infl uenced by the pH, the input concentration of H2O2 and the 
dosing amount of the TiO2 photocatalyst. The experimental results showed that the maximum 
% degradation were obtained at a pH value of 4, with H2O2 concentration ranging from 200 to 
550 ml l−1, and TiO2 dosing ranging from 1.0 to 2.5 g l−1 for UV/H2O2/TiO2 combined system 
under bubbling of air. The results indicate maximum (74.6% and 79.8%) degradation of phenol 
and p-chlorophenol respectively within 90 min of radiation time. The work also covered the 
few other aspects related to the advanced oxidation processes such as chemical oxygen demand 
(COD) analysis, energy consumption and dechlorination effi ciency.
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1. Introduction

Environmental regulatory requirements have become 
more stringent because of increased awareness of the 
human health and ecological risks associated with envi-
ronmental contaminants. Ever increase in living stan-
dards led to setting up of various processing plants which 
contributes remarkably to the wastewater volumes. Most 
conventional treatment processes are effective in water 
treatment but they only transfer the contaminants from 
one medium to another or generate waste that requires 
further treatment and disposal [1,2]. There is a need to 
develop effective methods for degradation of resistant 

pollutants to less harmful compounds or for their com-
plete mineralization. The transfer of contaminants from 
water to another phase is not an ideal remedy. Destructive 
oxidation treatments provide more permanent solutions 
[3]. The focus on waste minimization and water conser-
vation in the recent years resulted in the discovery of 
various treatment processes, one of them being advanced 
oxidation processes (AOP). These refer to the chemical 
treatment processes which follow oxidation route and are 
particularly employed to degrade biologically toxic and 
non degradable chemicals [4]. Photocatalytic  degrada-
tion oxidizes harmful environment pollutants and con-
verts it into harmless innocuous substances.

Many processes such as chemical oxidation, Fen-
ton and photo-Fenton processes, ultraviolet (UV) based 




