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A pilot-scale hybrid membrane system, consisting of a ceramic microfilter (MF), 
two differentpolyvinyl chloride (PVC) and polyacrylonitrile (PAN) ultrafilters (UF), 
and a polyamide reverse osmosis (RO) filter, has been utilized to decrease harmful 
and damaging components in wastewater produced from Tehran Refinery with 
aim to be reused at boilers and cooling towers. Taguchi method was employed to 
find optimum operating conditions including transmembrane pressure, cross flow 
velocity (CFV), temperature, and backwash time. Further, analysis of variance 
(ANOVA) was performed to determine the significance of controlling factors on total 
organic carbon rejection and normalized permeate flux. MF (ceramic)/UF (PVC) 
system reduced, %: oil 99.7; chemical oxygen demand (COD) 82; biochemical 
oxygen demand (BOD) 79.3; conductivity 60.5; total dissolved solids (TDS) 52.6; 
turbidity 99.7 and total hardness 73.2. MF(ceramic)/UF (PAN) system reduced: oil, 
COD, BOD, conductivity, TDS, turbidity, and total hardness by 99.8; 84.2; 80.8; 
62.72; 55; 99.9 and 78.4%, respectively. UF (PAN)/RO system decreased, %: oil 
99.5; COD 99; BOD 99; conductivity 98; TDS 98; turbidity 98.7 and total hardness 
99.94. Obtained treated wastewater by this system can be reused as feed water of 
boilers.
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1. Introduction

There are different methods applied in the field of wastewater treatment 
such as physical, chemical and biological methods that have been developed to 
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