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A B S T R AC T

Two strains of Pseudomonas aeruginosa were isolated from crude oil of Isfahan oil refi nery and 
used in a lab scale fermenter for removal of fl oating crude oil pollution from water. Maxi-
mum stable removal effi ciency of 92% was reached despite the stepwise increase in the culture 
medium crude oil concentration from 0.1 g/l to 0.3 g/l and maximum biodegradation rate of 
98.6 mg/l h was obtained. During 91 d mixed liquid suspended solid (MLSS) changed between 
4000 and 8000 mg/l and sludge volume index (SVI) changed between 20 and 90 mg/l. The 
performance was investigated during a 91 d continuous operation of a fermenter which was 
intermittently fed with oil-polluted water. It seems biodegradation of this mixed culture is high 
removal effi ciency (92%) in low time (7.5 d).
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1. Introduction

Crude oil is a mixture of thousands of organic com-
pounds which is a potential source of environmental 
pollution. Oil pollution can be generated as a result of 
spillage, leakage, discharge, exploration, production, 
refi ning, transport and storage of crude oil and fuels in 
the environment. Oily wastewater is produced during 
crude oil and natural gas production processes, at both 
onshore and offshore operations [1]. This w astewater is 
a signifi cant source of pollution for local water resources 
because of its high crude oil and the su spended 
s olids (SS) content, high temperature, and high salt 
c oncentration [2].

Crude oil contains saturated compounds, ar omatics, 
resins and asphaltenes. Aromatic compounds, hav-
ing higher water solubility, are of main concern [3]. 

Other parts fl oat in water in form of very small and large 
dr oplets [4].

Chemical and mechanical methods can be applied 
for removing large oil droplets or fl oating crude oil, but 
these methods are not effective for soluble crude oil and 
very tiny crude oil droplets. Investigations on biological 
treatment of crude oil techniques have revealed biodeg-
radation to be a promising cost effective technological 
alternative [5]. Many surfactants have shown to enhance 
biodegradation, however, the extent of mineralization 
may not be affected [6].

This study was aimed to evaluate fl oating oil bio-
degradation performance of a mixed culture of two 
bacterial strains isolated from crude oil of Isfahan oil 
refi nery. The performance was investigated during a 
90 d co ntinuous operation of a fermenter which was 
intermittently fed with oil-polluted water. The crude oil 
content of the medium was increased in three steps from 
0.1% to 0.3%.
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