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A B S T R AC T

This paper presents performance of a microfi ltration (MF) ceramic membrane for treatment 
of oily wastewaters. Mullite MF membranes were synthesized from kaolin clay. The effects of 
different operating parameters such as pressure (0.5–4 bar), volumetric fl ow rate (0–2 m/s), 
temperature (15–55°C), oil concentration (250–3000 ppm) and salt concentration(0–200 g/l) 
on permeate fl ux (PF), fouling resistance (FR), fouling and rejection (R) were investigated. 
In order to determine the best operating conditions, 250–3000 ppm condensate gas in water 
emulsions were employed as synthetic feed. The rejection of total organic carbon (TOC) for 
the synthetic feeds was found to be more than 94%. The results show that by increasing tem-
perature and pressure, the PF increases. Also, by increasing oil content and salt concentration, 
the membrane is fouled rapidly and the PF decreases. At low salt concentration (0–25 g/l), 
PF increases with increasing salt concentration, but at high salt concentration (25–200 g/l), 
it decreases with increasing salt concentration. Increasing volumetric fl ow rate causes PF to 
increase and FR reduce.

Keywords:  Ceramic membrane; Oil in water emulsions; Fouling; Rejection; Wastewater treatment;
Microfi ltration

1. Introduction

A large volume of wastewater in the form of either 
oil-in-water (o/w) or water-in-oil (w/o) emulsions 
is generated from various process industries such as 
metallurgical, transportation, food processing and pet-
rochemical as well as petroleum refi neries. Typical com-
position ranges of ‘Produced water’ generated in the 
oily wastewater oil and gas industrial processes include 
50–1000 mg/l of total oil and grease and 50–350 mg/l of 
total suspended solids (TSS). Environmental regulations 

require that maximum total oil and grease concentration 
in discharge waters to be 10–15 mg/l [1–3]. Major pol-
lutant in wastewater (also known as produced water) 
generating from oil fi eld is oil which may range between 
100 and 1000 mg/l or more depending on demulsifi ca-
tion effi ciency and crude oil nature. Removing oil from 
oil-in-water (oily water) is an important aspect of pol-
lution control. In recent years, stringent legislation has 
been implemented regarding the discharge consent of 
oily wastewater. In wastewater treatment plants, many 
traditional techniques are used for separation of oily 
wastewater. Free oil can be easily separated by mechani-
cal means such as gravity settling (API separator), 




