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A B S T R AC T

A novel photocatalytic reactor has been developed to remediate oily wastewaters. In the 
fi rst instance degradation rates of model organic compounds, methylene blue (MB) and 
4-c hlorophenol (4-CP) were determined. The experimental set-up investigated a 1:10 w/v cata-
lyst to organic solution volume, 30 g catalyst, 300 mls MB (10 μM) or 4-CP (100 μM). The cata-
lyst investigated was a pellet catalyst to improve separation of the remediated volume from 
the catalyst following treatment. MB concentration decreased by 93% after 15 mins irradiation 
whilst 4-CP concentration decreased by 94% following 90 mins irradiation. Oily waste water 
(OWW) from an interceptor tank typically containing diesel oils was obtained from Sureclean, 
an environmental clean-up company. The OWW was treated using the same conditions as 
MB and 4-CP, the model organic compounds. Levels of total organic carbon (TOC) and total 
petroleum hydrocarbon (TPH) were used to monitor the effi cacy of the photocatalytic reactor. 
TOC reduced by 45% following two 90 mins treatment cycles. TPH reduced by 45% following 
90 mins irradiation and by a further 25% during a second stage of treatment. This reactor can 
be used as a polishing technique assembled within a wastewater treatment plant. Allowing for 
more than one pass through the reactor improves its effi ciency.
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1. Introduction

Regulations that govern the allowable discharge of 
oil into municipal treatment plants and surface waters 
are becoming increasingly stringent [1]. Conventional 
approaches to treating oily wastewater have included 
gravity separation and skimming, dissolved air fl otation, 
de-emulsifi cation, coagulation and fl occulation [2,3]. 
However many of these methods do not remediate the 
oily waste to a level where disposal to sea is appropriate. 

When de-emulsifi cation processes are applied the pres-
ence of the emulsifying agents facilitates the stabilisa-
tion of the oily emulsion therefore making remediation 
diffi cult [4,5]. Heterogeneous photocatalysis has been 
explored as a technology for the effi cient treatment of 
industrial wastewater and contaminated ground and 
drinking water [6,7]. As a method of water purifi ca-
tion, photocatalysis has considerable advantages over 
some existing technologies; it destroys pollutants rather 
than merely transferring them to another phase (e.g., 
activation carbon adsorption, gas sparging) and does 
so without the use of potentially hazardous oxidants 
(e.g., ozone, chlorination) [8]. When a semiconductor is 
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