VAV /1

(Gamlen OD 4000) ( | )

COD BOD
BOD
COD BOD COD
COD BOD + +

E-mail: ms_a_zolfaghari@yahoo.com



(Prince,1997 & Ron, et al., 2002 & Mulligan,2005)

.(Pekdemir, et al., 2005 & Chu, 2003)

(Liu et al.,
2004 & Al-Sabagh, 2000)

.(Nikolaos, et al., 2004)

WHO

Bordbar, et Mulkins-Phillips ,1974 )
(al.,2006 &

(Riley, 1998; Nikolas, 2004 & Jeffrey, 1995)

(Anson, et al.,1984)

(Venosa, et al.,2003)

2004)
(Riley, 1998 & Nikolaos,

(Lederberg, 2000 & Watanabe, 2001)

( )

[(Katherine, et al.,2003)



()

/ .
° /
N ° |/ E
/ ) /
N 0 E
-(
N ° |/ E
N ° |/ E
( )
N - ) (Moopam,1989)
() {
N ° / E
N ° / E
N ° / E
-( )

Pleshakova, et al., 2001 )




1
( Robert, et al., 1999 ) —
20
OF
slide culture
{ )
COD BOD
COD BOD

(Nakhla, et al., 2003 & Pitter, 1976)

ml ml

Marine Broth

( mgl/l): KH2PO4 (170), K2HPO4 (435), Na2HPO4.

cc 7H20 (668), NHACI (850), MgSO4. 7H20 (22.5),
c ( CaCl2. 2H20 (27.5), and FeCI3 (0.25)
ml
ml mi
+ mi ml
COD BOD ml t ml
mi +
ml ml
ml ml ml
ml ml
ml ml m
COD BOD
et al 2005)
(Lenore, (mukherji, et al., 2004)
Tukey Anova PSS 15



At 09 3

()

Hoc Tukey
Post
() )
\e Y A
A ) B
I ¥ C
33 a0 D +
Yo A E +
¥ £0 F +
P <0.046
P <0.005
Well method
P <0.755
)
( )
10— Yook Sl sul
—— ¥ sk Sl euS
], | —a— LS 5l suSl
.2.

()

I

)
.—z 1 [ B ead s slea )8
3‘:
$
A B C ) E F
A alge
()
Post Anova
() Hoc Tukey
P<000 F()
)
(
()
F
a2
/ I
/ /
/ /
/ / /
/ / +
/ / +
/ I +




COD BOD
COD BOD

()

(mg/ml) COD BOD5 ()

—— oY Gl Hh suiSl
B Y Gl Sl sy

COD BODs
(mg/ml) (mg/ml)
+
+
+
COD BOD
COD BOD
+
+ +
BOD COD BOD
COoD

Yo
7| —A— i L€ 5 sl
Y
] A0
2
g [
N R
VY Y Y Yy YA
(390)0te)
Y
—o— ok Sl susly
V| —— Y b Sl sal s
. e SR
E D
9
3
E x|
N Y
[ SR K 2NN S T 7Y
(390)0te)
—— i) guply Sl sy
CA | e8 Y Gl Sl sul
_‘_gﬁmfij;hmilx
4 [
J-
a
RN
1S
=
AR

\ LI 2L S TR 7Y

(390)0te)

()




.Pleshakova , et al, 2001)

(mukherji et al,2004)

Rodrigo .(Delille , 2000)

(Rodrigo, et al., 2005)

PAHSs

1998)
Natalia (Awata, et al,

(Natalia, et al, 1999)

COD BOD



BOD BOD
COD BOD.

COD BOD

BOD

BOD

(Lenore, et al, 2005)

COD

(Lenore, et al, 2005)

(Nakhla, et al, 2003) COD BOD

Pitter
[(Pitter, 1976) COD
COD BOD
etal,)
COD BOD (Venosa, 2003

1-Well Method
2-Culture Enrichment



PAHs

Anson, J.G., and G.,Mackinnon.1984.Novel Pseudomonas plasmid Involved in Aniline Degradation.
Appl. Environ. Microbial; 48(4). 868-869.

Al-Sabagh,A.M.2000.Surface activity and thermodynamic properties of water-soluble polyester
surfactants based on 1, 3-dicarboxymethoxybenzene used for enhanced oil recovery. Polym Adv
Technol.; 11; 48-56.

Awata,H.,et al.1998. Polynuclear aromatic hydrocarbons, properties and environmental fate, spring.1-10.

Bordbar,L. et al.2006.The effect and the toxicity of Iranian oil dispersant (Pars 1) on rainbow trout.
Ecology and the Environment; vol: 88, p: 10

Chu,W.2003.Remediation of contaminated soils by surfactant-aided soil washing. Pract Period Hazard
Toxic Radioact Waste Manage; 7:19-24.

Delille,D., B.,Delille.2000. Field observations on the variability of crude oil impact on indigenous
hydrocarbon-degrading bacteria from sub-Antarctic intertidal sediments. Marine Environmental
Research; 49: 403-417

Jeffrey,S.1995. Levitation . Marine Biology. Oxford university press.; P: 383-398.

Kathering,R., et al.2003.Toxicity comparison of biosurfactants and synthetic surfactnants used in oil spill
remediation to two estuarine species. Marine pollution Bulletin. 46: 1309-1316.

Lederberg,.1.2000. Encyclopedia of microbiology, 4 volume set. Published by Academic press.

Lenore,S., et al.2005.Standard methods for the examination of water and waste water.17" edition.
American public health association.

Liu Q., et al.2004. Improved oil recovery by adsorption—desorption in chemical flooding. J Petrol Sci
Eng.; 43:75-86.

Moopam .1989. Manual of Oceanographic Observations and Pollutants Analysis Methods (Second
Edition). The Regional Organization for the Protection of the Marine Environment (ROPME), Kuwait

Mukherji, S., et al .2004. Biodegradation of diesel oil by an Arabian see sediment culture isolated from
the vicinity of an oil field. Bioresource technology 95: 281-286.



Mulligan, CN. 2005. Environmental applications of biosurfactants. Environ Pollut.;133:183-98.

Mulkins-Phillips, G.J., and J. E.,Stewart.1974. Effect of Four Dispersants on Biodegradation and Growth
of Bacteria on Crude Oil. Applied Microbiology, Oct.; Vol: 28, No: 4, p: 547-552.

Nakhla,G., M.,Al-Sabawi, et al.2003. Anaerobic treatability of high oil and grease rendering wastewater.
Journal of Hazardous Materials.; 02 (2-3), pp: 243-255.

Natalia,V., et al.1999.Phenanthrene metabolism by Pseudomonas and Burkholderia Strains . Process
Biochemistry. 35 : 291-296

Nikolaos,P., et al .2004. Ahigh — Level synthesis of oil spill response equipment and countermeasures
Hazardous Materials. 107: 51-58.

Pleshakova,E.V., Y., Muratova, O.V.,Turkovskaya.2001.Degradation of Mineral Oil with a Strain of
Acinetobacter calcoaceticus. Applied Biochemistry and Microbiology; Vol. 37, No: 4, pp: 342-347.

Pekdemir,T., M.,Copur, K., Urum.2005. Emulsification of crude oil-water systems using biosurfactants.
Process Saf Environ Prot; 83(B1):38-46.

Pitter,P.1976. Determination of biological degradability of organic substance, water Res. 10: 231-235.
Prince,RC.1997. Bioremediation of marine oil spills. Trends Biotech; 15:158-60.

Riley,P.1998. Composition and methods for dispersing and biodegrading spilled petroleum oils and
fuels. Pet Rotech A. G. Appl. No: 701063

Ron,E.Z., Rosenberg,E.2002. Biosurfactants and oil bioremediation. Curr Opin Biotechnol.; 13, pp: 249-
252,

Rodrigo,J.S., et al.2005. Anthracite biodegradation by Pseudomonas sp. isolated from a petrochemical
sludge land farming site. International Biodeterioration &Biodegradation. 56: 143-150

Robert,J., L.,Fiocco , L.,Alun.1999. Qil spill dispersants . Pure Appl. Chem., Vol. 71, No. 1, pp: 27-42.

Venosa,A. and zhu,X.2003. Biodegradation of Crude oil Contaminating marine shorelines and fresh
water wetlands. Spill science & technology Bulletin. Vol. 8: 163-178.

Watanabe,K. 2001. Microorganisms relevant to bioremediation. Curr. Opin. Biotechnol . 12:237-241.



