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Abstract

Introduction: “Bioremediation” is one of the most effective methods to remove petroleum
contaminants. The aim of the present study is to isolate the indigenous bacteria from the waste
petroleum in the Masjed Soleiman No. 9 production tank and to examine the effect of their
application on the elimination of petroleum heavy chain hydrocarbons and converting them into
light compounds.

Materials and methods: Two percent of petroleum sludge was inoculated to the mineral basal
medium and after proliferation of its indigenous bacteria, they were inoculated into the mixture
of oil sludge and sand at level of 5%, and the amount of total hydrocarbons and residual oil
were measured and compared. The isolates were identified based on biochemical tests and 16S
rRNA gene sequencing. Optimization of nitrogen and phosphate sources was done based on
growth curves of selected isolates. Gas chromatography was used to determine degradation of
sludge hydrocarbons.

Results: In this study, 10 bacterial isolates were isolated from petroleum sludge. Measurement
of petroleum total hydrocarbons, using Soxhlet-extraction method, showed that two isolates
named MIS1 and MIS2 are able to decompose oil sludge hydrocarbons within 7 days, with the
yields of 62% and 72%, respectively. Furthermore, the two isolates reach the end of the
logarithmic phase at 48 and 120 hrs, respectively. The best source of nitrogen and phosphate for
both isolates was ammonium nitrate and potassium di hydrogen phosphate, respectively. The
isolates were identified as Arthrobacter aurescens and Pseudomonas aeruginosa, respectively.
In gas chromatography analysis it was revealed that Pseudomonas aeruginosa was more potent
in degradation of heavy chain hydrocarbons and their conversion to light chain compounds.

Discussion and conclusion: Resident bacteria are present in the oil sludge and are able to
degrade the heavy petroleum compounds and convert them into light compounds. These
bacteria are effective in the reduction of environmental pollution and production of low
molecular weight hydrocarbons.
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