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ABSTRACT

Nowadays an attempt tomove away from conventional forms of energy,
such asoil, and turn to its alternative forms has beenobserved. Neverthelesshe
effects ofoil releases in the environmememain Large amounts of oil have been
released in the marine environmentausing a clonic pollution problem
Bioremediation, has emerged as a very promisignd environmentdly friendly
method that canreinforce the rehabilitation ofthe marine environmentfrom
petroleum products.This technique is based on the ability of some microorgasis
to degradehydrocarbons In order to enhance the efficiency, biosurfactants are
often added, since they increase thesurface area of the pollutant thus the

bioavailability othe oil to the micr@rganisns.

In this work, we studied the bioremediation of a heavy crude oil refinery
product, in the sea sediment. Microbiabnsortiaisolated froma Tunisian lake
sediment as well aseawater from Saint Onufrioifjdigenous micromanisms) were
used Weinvestigatedvarious scenarios in order teveal the biodegradation ability
of the microorganisms and how threefficiency isaffected by the addition or not of
biosurfactants The experiment lasted 9 months, in order to observe the
bioremediation not only of the satutad hydrocarbons that the microorganisms
degrade more easily, but also of the aromatic componeritee experimental
scenarios involved samples withoil and sea water (indigenous microorganishis)
oil and sterilized sea watdbackground N,Pyith conrtia from Tunisidii) oil, sea
water (indigenous microorganisms) atdosurfactantiv) oil, sterilized sea water
consortia from Tunisia and biosurfactaand finally samples with sterilized water
and oil as control samplesampleswere preparedin triplicates and the pollutant
which was a refinery heawil product was initially used as is and in the second set
of experiment was dispersed in sand, in order to emulate better the marine
sediment conditions. The heavy oil product consisfs57,8% w/w saturated

hydrocarbons31,2%w/w aromatic hydrocarbons antl0,9% w/wpolar compounds.

The chemical analysis of the samplescluded liquidliquid extraction,

followed bysolid phase extractignwhen no sand was adde@Vhile the ones that
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sand was us# were extracted using soxhlet (for the sand phaaad liquidliquid
extraction Of the overlying aqueous phagelhe finalanalysisstep was common for
all samples and includegas chromatograpjimass spectroscopy (&@@S)in order

to quantify thehydrocarbons

Results revealed that indigenous microorganismsn the presence of
biosurfactantsdegraded up to 87% of thpollutant, showinggreater efficiencyon
the saturated hydrocarbonslegradation The Tunisian lake consortiugnelded an
80%alsoin the presenceof biosurfactants, while in its absence their biodegradation
ability decreased td70%. In the case where nindigenous microorganisms from
Saint Onufrio were used, biodegradation was of the order of 30%. Nitrogen and
phosphorus that seawatenaturally contains were used as nutrients. It is worth
noting that the experiment in which the pollutarwas dispersed in sand, better
emulated real conditions thus showed promising resujtsas opposed to the

experiment without sancddition.
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