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Bioremediation of oil-contaminated brackish salty water and its safe use in the cultivation of woody trees 
and economic plants

Oil-mining companies have to subject waste water to expensive treatment before it can be discharged on land or at sea to 
comply with environment regulations. This study aims at developing an economically valid and applied comprehensive 

solution that takes advantage of oil-contaminated brackish salty water disposed by the General Petroleum Company in Egypt, 
maximizes its economic value and ensures its safe use in the environment. Three fields in RasSidr site of the company were 
inspected. Two main common plant species to RasSidr, Tamarix niloteca tree and Phragmites australis grass, that are tolerant 
to salinity along with Pongamia pinnata tree that is a leguminous and suitable for the RasSidr environment and grow close 
to saline-tiled beaches were used. These plants together with their associated bacteria of endophytes and rhizosphere that 
utilize crude oil as a carbon and energy source was considered a useful combination of bioremediation agents. Initially, soil 
characteristics were determined by analyzing soil samples taken at depths of 25 cm and 50 cm, and bacterial content of soil 
around the roots and within plant tissues was examined. Discharged water (@50 m3day-1) was used in irrigating plant fields 
in amounts sufficient to plant needs only. Growth parameters of plants were assessed four times in an interval of two months. 
Preliminary results indicated that growth rates in plant length, number of branches and stem girth, and chlorophyll content of 
oil-polluted water-irrigated plants of the two plant species were not significantly different (p≤0.05) from plants irrigated with 
fresh water. The number of bacteria in the soil increased significantly (p≥0.05) over time, and the color of residual oil in the soil 
was fading, indicating its decomposition. Soil under Tamarix niloteca contained similar quantities of microorganisms in both 
coastal saline-alkali soil and inland arid region indicating that colonization of the plant provided stable growth conditions for 
microorganisms. These plants and endophytes and rhizosphere combination played the main rule in the in-situ bioremediation 
process, and were efficient in removing around 70 % of the initial traces of crude oil within two months. They also provide safe 
environment and promote plant growth. They were able to decompose hydrocarbons and residues of crude oil as they possess 
special physiological mechanisms (PGPR) turns polluted water to safe water for human and environmental, and meanwhile 
achieving the objectives of this work. These results indicated that Tamarix niloteca and Phragmites australis are promising 
agents for treating oil-polluted salty wastewater in other fields of crude oil mining.
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Science and Modern life

Chemistry as one of the main basic life sciences was found to play a great role in our modern life. Employing metals or 
metal ions in a coordination field with simple organic ligands and bridging units shows ancient and modern sophisticated 

applications. Plants life dynamo, “Chlorophyll” and animal life Oxygen transporter, “Hemoglobin” also some vitamins such 
as Vitamin B12 are representative models for the metal coordination chemistry role in plants and human life through an 
oxidation/reduction or bond formation/breaking process. Such natural facts encourage scientists to more and more trials to 
introduce metals into medical applications. Information storage materials is depending on certain magnetization property 
which takes place when some magnetic elements form coordinate Bonds in a certain way giving what is called Single Molecule 
Magnets (SMM). Each SMM can act as one bite on a computer hard disk. Producing Non-Linear Optics depending on Chiral 
centers of non-magnetic elements that helps producing new laser beam that didn’t exist before[3,5]. On similar ways of 
employing coordination chemistry rules, we can produce metal complexes acting as Antibiotics like simple silver nicotinate 
and/or picolinate polymeric complexes. Using what is called Molecular Engineering to produce multifunctional materials is 
nowadays a main goal for most of scientists. Producing or selecting new building blocks of diatomic or polyatomic molecules 
or ions that give an arrangement or certain high order of Transition Metal elements is opening many new windows to new 
applications. Information storage (Single Molecule Magnets), New Laser Beam Lines (Non-Linear Optics), Antimicrobial 
Agent for (Antibiotic Resistant, Diabetic foot Ulcer Bacteria).
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Mycogenesis of silver nanoparticles using nonpathogenic, opportunistic and pathogenic fungi 

Nanobiotechnology is an important field of modern research dealing with design, synthesis, and manipulation of particle 
structures ranging from approximately 1-100 nm. It serves as an imperative technique in the development of clean, 

nontoxic, and eco-friendly procedures for the synthesis of metal NPs having the intrinsic ability to reduce metals by specific 
metabolic pathways. Biosynthesis of such nanoparticles is replacing chemical and physical methods of synthesis. It can be 
performed by fungi, bacteria, yeast or plant extracts. The size, shape and morphology of Ag NPs depend on the tendency 
of reduction by the organic reducing agent. The precise mechanism for the synthesis of nanoparticles employing biological 
agents have not been conceived as yet. This is because different biological agents react differently with metal ions leading 
to the formation of nanoparticles. Many microorganisms produce inorganic materials either intra or extra-cellular. But the 
mechanism for intra and extracellular synthesis of nanoparticles is different with different biological agents. The cell wall of the 
microorganisms plays an important role in the intracellular genesis. The mechanism involves electrostatic interaction of the 
positive charge of the metal ions with negative charge of the cell wall. The enzymes which are present within the cell wall reduce 
the ions to nanoparticles and these nanoparticles get diffused off through the Cell wall. The extracellular synthesis of silver 
nanoparticles using microbes is basically found to be nitrate reductase-mediated synthesis. Production of silver nanoparticles 
through fungi has several advantages over the other microorganisms. They include tolerance towards high metal nanoparticle 
concentration in the medium, easy management in large-scale production of nanoparticles, good dispersion of nanoparticle 
and much higher amounts of protein expressions. Our project is dealing with potential silver nanoparticle inducing fungi either 
non-pathogenic, opportunistic and pathogenic selected fungal strains.
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