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A B S T R AC T

Oil and gas industries generate large amounts of wastewater as a byproduct in both onshore 
and offshore production operations. This wastewater is commonly referred to as “produced 
water” (PW). PW is very diffi cult to treat and its characteristics changes by well to well. Treat-
ment of this PW could improve the economic viability of these oil and gas fi elds and lead to a 
new source of water for benefi cial use. This work describes a research project that evaluated 
the multistage treatment process of oilfi eld produced water generated from tank dewatering 
with different ceramic membranes. The investigations focus on the characterization of perme-
ate fl ux using various ceramic microfi ltration (MF), ultrafi ltration (UF) and nanofi ltration (NF) 
membranes as potential techniques for effi cient treatment of tank dewatering produced water 
(TDPW). Results for average fl ux rates, fl ux degradation, removal of organic substances (mea-
sured as TOC) and inorganic substances (measured as the electrical conductivity (EC)) and oil 
removal effi ciency are shown.
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1. Introduction

Oilfi eld produced water is a term used in the oil 
industry to describe the water that is produced along 
with the oil and/or gas [1]. Produced water (PW) is the 
largest waste stream generated in oil and gas industries. 
It may include water from the reservoir, water previ-
ously injected into the formation, and any chemicals 
added during the production processes. The volume of 
PW is continuously increasing, as long as the wells are 

getting older and new wells are perforated. Every year, 
about 14–18 billion barrels of PW are generated from 
on-shore oil and gas production in the U.S. alone [2]. In 
some cases, the volume of water increases so fast that 
it can reach more than 50% of the total liquid produc-
tion in a couple of years and up to 90% at the mature 
stage [3]. Due to the increasing volume of waste all 
over the world in the current decade, the outcome and 
effect of discharging PW on the environment has lately 
become a signifi cant issue of environmental concern 
[4]. Major pollutant in oilfi eld wastewater is oil which 
may range between 100 and 1000 mg l−1 or still higher 
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