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A B S T R A C T

The treatment of phenolic wastewaters by means of H2O2-promoted TiO2 photocatalysis was
investigated in single baffle reactor concerning the effect of major operating factors, namely
H2O2 dosage and method of addition on process efficiency. Addition of hydrogen peroxide
enhances considerably treatment efficiency and its beneficial role is associated with increased pro-
duction of radicals due to its reaction with conduction band electrons and other reactive species.
When compared to rate of degradation, the solar/TiO2/H2O2 process is two to three times faster
than the solar/TiO2 process. For untreated samples of 400 mg/L phenol concentration, from phar-
maceutical industry the BOD/COD ratio is 0, while solar photocatalytic treatment of 4 h enhanced
the biodegradability values to 0.44. Results of this study open new research window for a more
complex approach to photocatalytic experiments where photocatalysis can be combined with
hydrogen peroxide.

Keywords: Solar photocatalysis; Phenolic wastewater; Single baffle reactor; Solar/TiO2/
H2O2biodegradability

1. Introduction

Optimum wastewater treatment is today’s chal-
lenge. However, the use of conventional wastewater
treatment processes become more challengeable with
the identification of more and more pollutants, rapid
growth of population and industrial activities, and
diminishing availability of water resources. Conven-
tional wastewater treatment methods have been estab-
lished in removing many chemical and microbial
pollutants to public health and the environment from
long time ago. However, the effectiveness of these

processes has become limited over the last two decades.
Industrial wastewaters are known to contain toxic and
non-biodegradable organic substances, where biological
processes are not efficient in degrading these pollutants.
Some of these organics are biorecalcitrant or inhibitory
due to enzymatic deficiencies or to their toxicological
properties. For the removal of recalcitrant organics, bio-
logical processes which are economically beneficial can-
not be chosen, but a variety of non-biological processes
exist, which can be divided into oxidative and reductive
technologies [1].

Among all of them, advanced oxidation processes
(AOPs) have become increasingly popular in recent
years as alternative or complementary treatment. The�Corresponding author
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