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Oily wastewater treatment using a hybrid UF/RO system
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A B S T R AC T

Oily wastewaters and oil–water emulsions are two of the major pollutants of the environment. 
Treatment of the oily wastewater using hybrid ultrafi ltration/reverse osmosis (UF/RO) system 
was experimentally studied and the results were presented. Polyacrylonitrile and polyamide 
membranes were used as the UF and RO membranes, respectively. In this research, Taguchi 
method was used initially to plan a minimum number of experiments. An L9 orthogonal array 
was employed to evaluate effects of temperature (25, 37.5 and 5 °C), TMP (1.5, 3 and 4.5 bar), 
CFV (0.25, 0.75 and 1.25 m/s) and pH (4, 7 and 10) on permeation fl ux, rejection and fouling 
resistance. According to the results, the optimum operating conditions of the UF process were 
found as following: TMP (3 bar), CFV (1 m/s), operating temperature (40 °C) and pH (9). The 
results indicated that the treated wastewater has suffi cient quality to be introduced to the RO 
process as a pretreatment feed. Afterwards, the treated outlet water of the hybrid UF/RO sys-
tem was studied. Analysis of the second step showed 100%, 98%, 98%, 95% and 100% reduc-
tions in oil and grease content, TOC, COD, TDS and turbidity, respectively. Comparison of 
results of this method showed that quality of the fi nally treated outlet water is high and even 
better than standard water that are currently introduced to cooling towers.
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1. Introduction

Oily wastewaters are one of the major pollutants of 
the aquatic environment. Large amounts of wastewaters 
are generated daily by a variety of industrial sources 
[1,2]. Oily wastewater is produced in oil refi ning pro-
cesses. An important fraction of these are oily wastewa-
ters for which current treatment technologies are often 
costly and ineffective [3–5]. The current trend in indus-
trial wastewater management focuses both on pollution 
prevention by source trend reduction/clean technology 

and closed water system, in which wastewater recycling 
may not be required in all cases, it presents on alterna-
tive for industries with high water consumption, when 
either stringent discharge limits are imposed or limited 
fresh water resources exist [6].

UF is one of the most effective methods for oily waste-
water separation [1,3,5–8] in comparison with the tradi-
tional separation methods such as mechanical separation, 
fi ltration, and chemical de-emulsifi cation. However, 
membrane fouling is a main drawback in the practical 
application of UF in oily wastewater separation [4]. Con-
ventional pretreatment, based on mechanical fi ltration 
and chemical dosing systems, can be quite expensive. 
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