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Task lI: Bacterial Isolation, Characterization @K|SR
(8 Months)

v This task will be done by Dr. K. Matagi and team.

v'"Microbes will be isolated from each of collected
sample, using soil-dilution plate method.

v'Samples will be serially diluted and plated on Luria-
Bertani medium (L-B) for single colonies from each plate
will be streaked out and subcultured on Agar medium to
produce pure culture microbes.
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@ KISR
Ildentification of Bacterial Induced Corrosion

Traditional culture-based methods

Based on serial dilution and culturing them under
laboratory conditions
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& KISR
Microbial Communities Involved in MIC

*3* Sulphate-reducing prokaryotes (SRPs) Acid
producing prokaryotes (APPs)

* Methanogens (MA)

** Iron-reducing bacteria (IRBs)
>*lron-oxidizing bacteria (I10Bs)
** Nitrate-reducing prokaryotes (NRP).
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@ KISR Effects of Petroleum Soil Contamination
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@ KISR Bioremediation of Petroleum Soil Contamination

* Bioremediation Versus Physical and Chemical Methods:

o Eco-friendly technology regarding to its sustainable character (leads to complete degradation of
the pollutant)

o Efficiency and cost-effectiveness particularly for dealing with petroleum hydrocarbon
contamination

= Optimization of Bioremediation Process:

Nutrients

1. Comprehension of the composition of the functional microorganisms present in the polluted
site

Bio-augmenting the soil with microorganism capable of degradation.

3. Optimization of the environmental conditions permitting microbial growth and activity

N
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Petroleum refinery industries

§ Aliphatic chlorinated hydrocarbons
As chemical solvent

/\';

Precursor to1.1.1-
trichloroethane

Dispersant in rubber @
and plastics

Vinyl chloride industries

Palnt remover
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0 Biochar Activation

Biochar | i

Sugar cane bagasse Cotton stalks

Pyrolysis under absence
of oxygen in autoclave at 700 °C

Lignocellulosic wastes

Biochar
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Research problems: < EgSDy

2- Bio-wastes: Liquids and Solids la o™

Food and beverage
industry

Livestock
Farming

Restaurants,
households and
grocery stores

Wastewater
__Treatment Plants

Cultivation

Fisheries Pulp and paper

industry

« According to the Report on Environmental Status of Egypt (2016), the generated waste was around 90
million tons, of which, 34% is agricultural waste, 28% is waterways cleansing waste, 23% is municipal
solid waste, 6% is construction and demolition waste, 5 % is industrial waste, 2% is sludge, 1% is
medical waste, so on.

+« An estimated 22-26 million dry tons of agricultural waste in Egypt has burned annually (a source of Air
Pollution and greenhouse gases emission), according to figures from the American University of Cairo.
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Research problems: BB

2- Bio-wastes: Liquids and Solids Yt

Agricultural&*IndustrialiWaste:

Cellulosic fibers
[ P ] | T

pH 12.7

Not permitted for
Solid Content (g/1)  278.1

discharge to

. Chloride content 3500 Environment
1 M Ton/Year (mg/1) According to LAW
Sugar Cane Sulphate Content 6952 48 / 1982 Regulates

F AR \ W / (mg/D) wastes discharge to
a 300,000 Ton COD (ng/m 200400 marine enviro. &
Bagasse N BOD (mng/l) 43900 Environment Law
S | T i * a/1554°
120,000 Ton Black Liquor
it ok 23 ™R pulp and paper industry

l* The pulp and paper industry is the largest industrial user of water, the biggest water polluter, and the third largest]
emitter of global warming pollution in most industrialized nations.

* Chemicals and other materials used in the process can contaminate water sources, leading to water quality
issues, and can also contribute to air pollution through the release of greenhouse gases and other pollutants.

* Black liquor (spent cooking liquor) is one of the major byproducts of pulp and paper manufacturing.

* Black liquor contains 10-50% lignin; however, Black liquor is characterized by extremely high COD and BOD values|
thus causing serious environmental problems upon disposed into the environment without proper management.
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Methodology plan and results < &/¢

]
Lz i a

Prod ion of Acti d carbon (AC) from agriculture
waste (e.g., palm date pits seeds)

Dried
= 1200 Ball mill Grinder
¢ Sieved 0.5-2 mm |
- N

Thermal activation
quartz reactor

<.

Chemically Activated by 40 wt.%
phosphoric acid H,PO, .

at=700°C for1h
== “Inert Atmosphere” -~

at=85°C for 12 h
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Steam reforming or gasification of fossil fuel
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Nature-based treatment for wastewater and :aasilill 4d;edl

hydrocarbons
Mr. Mark Hyde- Ecosolus Co. England
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What do we mean by Nature Treating Nature The Ecosolus solution

Prokaryotic Cell Structure

. Traditional systems take the wastes to be treated....Ecosolus takes
the treatment to the wastes. Because of its unique application
process.

Figure 1 4 . Our solution uses biotechnology in situ and does NOT require the
wastes to be taken to an STP.

. If SLUDGE is not being treated in an ST. The Eco solution can treat it
therefore removing the need for landfill or incineration.

. It will deliver a solution for remediation of land which has been
damaged by Oil spills and fires
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