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A B S T R AC T

One of the major problems in pressure driven membrane processes is the reduction of the fl ux 
to far below the theoretical capacity of the membrane. The typical variation of the fl ux with 
time is that of initial rapid decrease followed by a long and gradual decline. The results of an 
experimental study regarding fouling mechanisms of membrane in separation of oil from oil-
in-water emulsions are presented. Mullite microfi ltration membranes were synthesized from 
kaolin clay as MF ceramic membranes. Hermia’s models were used to investigate the fouling 
mechanisms of membranes. The effect of pressure, cross-fl ow velocity (CFV), temperature and 
oil concentration on fl ux decline has been investigated. The results show that cake fi ltration 
model can well predict the fl ux decline of mullite ceramic membranes. After cake fi ltration 
model, the best fl ux predicted to the experimental data was intermediate pore blocking model 
and worst predicted fl ux was for complete pore blocking model.
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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) [1]. Environmental regula-
tions require that maximum total oil and grease concen-
tration in discharge waters to be 10–15 mg/l [2]. Major 
pollutant 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 -
cation effi ciency and crude oil nature [3–7]. Removing 
oil from oil-in-water (oily water) is an important aspect 
of pollution control. Ceramic membranes have been 
known for years and used in many different applications 
depending on their numerous advantages: stability at 
high temperatures and pressure resistance, good chemi-
cal stability, high mechanical resistance, long life and 
good antifouling properties [8,9]. In these membranes, 
mullite ceramic membranes have very high chemical 
and thermal stability and are very cheap because they 
can be prepared by extruding and calcining kaolin clay.

One of the major inhibiting factors for successful 
commercialization of the membrane processes is foul-
ing. During membrane fi ltration, some constituents 
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