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Abstract

Samples were collected from the same location in Suez Gulf during
the period from June, 2004 to April 2006 then microbiologically and
chemically analyzed. The TPH levels ranged from 55 to 86 ppm and
exceeded the known permissible limits referring to a settled situation of
chronic hydrocarbon pollution in the studied area. On the other hand the
biodegrading bacterial counts cfu clearly reflected the great adaptation of
endogenous bacteria to use hydrocarbons as a sole source of carbon. The
ratio of biodegrading bacteria to heterotrophic ones ranged between 26
and 50 % over the period of collection.

The biodegradation potentials of Suez Gulf consertia were studied at
different concentrations of phenanthrene as a sole carbon source. It was
found that the degradation kinetics of phenanthrene either due to biotic or
abiotic factors is affected with the initial concentration of PAHSs.

Twenty PAHs degraders were isolated from Suez Gulf Consortia
after different adaptation periods on phenanthrene. Ten isolates were
selected to be promising due to their ability to tolerate high base oil
concentrations, grow at wide range of temperatures and their short
incubation period on MSO. The biodegradation kinetics of 200ppm
phenanthrene by the selected isolates was monitored by HPLC.

Isolate HD20 was selected due to its fast and remarkable abilities to
breakdown phenanathrene . It was then exposed to different doses of
gamma radiation in order to increase their biodegradation potentials.

The biodegradation potentials of single selected irradiated colonies
and the whole irradiated cultures were tested separately in marine
microcosms containing phenanthrene. The selected single colony at dose
of 0.7 kGy (S7) showed the maximum degradation potential and
preserved on MSO for bioaugmentation experiments.

The optimal concentration of an inorganic fertilizers was used in
marine microcosms containing phenanthrene and compared with different
concentrations of organic fertilizer (Rice straw) for biostimulation of
PAHSs degradation by natural marine consortia. The superiority of the
biostimulation action of rice straw over the inorganic alternatives has
been proven. A direct relationship between the concentration of organic
fertilizer on one side and both biotic and abiotic degradation potentials of
phenanthrene on the other side .

Bioaugmentation study was applied using the promising isolate at
0.7 kGy (S7) in Different concentrations. Bioaugmentation microcosms
presented high degradation potential of phenanthrene (31%) especially
which contain the highest concentration of the augmented isolate.

On comparing biostimulating action using 1.0 gm/l of rice straw
( the optimal chosen fertilizer) to the seeded fertilized microcosms using



the Dbest inoculum concentration of HD20 on phenanthrene
biodegradation in marine microcosms, it was found that there is no
observable difference between both treatments on the bench scale.

In order to upscale the previous bench-scale results of biostimulation
and bioaugmentation experiments, 25 litre capacity basins containing
artificially polluted Suez Gulf water with 1000 ppm Balaeem base oil
were used to represent biostimulation, bioaugmentation and untreated
controls. A Remarkable increase in the total bacterial count and
hydrocarbon degrading bacteria was observed in biostimulation basins
and bioaugmentation basins in comparison to the control basins.

Total Petroleum  Hydrocarbons (TPH) was determined
gravimetrically while paraffins, isoparaffins and UCM were determined
using gas chromatographic analysis of the residual hydrocarbons in each
basin. The data show remarkable decrease in TPH (53%) , Paraffins,
Isoparaffins and UCM of biostimulation basins while there was slight
reduction in those of control and bioaugmentation (15%) basins which
refer to higher microbial activity in biostimulation basins.

Polyaromatic hydrocarbons in extracted base oil samples from
control , biostimulation and bioaugmentation basins were analyzed by
HPLC technique. Phenanthrene disappeared completely in the extracted
base oil samples from both biostimulation and bioaugmentation basins.
On the other hand flourene and fluoranthene completely diapeared in
biostimulation basins with the appearance of anthracene and pyrene .
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