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It IS true that;

1. Algae transform light energy to chemical energy through
photosynthesis

2. The chemical energy is mostly stored in oils and carbohydrates
which are the feedstock of biodiesel and bioethanol industries

3. Microalgae maintain incredibly high production levels of fixed oils
compared to oily seed crops

= Key concern

—

— This was the driving force of the current immense international
. concern considering algae the magic solution for the expected fuel

cisis . Can algae do so?




Necessity of Algae -Based
Biofuels (ABB)

Algae -derived biofuels sound like the Imaginings of
science fiction , but a growing number of
entrepreneurs, Investors, academics, and policy

makers are trying to make them reality .

The economic, fuel security and environmental costs
of human dependence on oil become clearer every

day, and algae may be able to provide large

guantities of locally produced biofuels with minimal
environmental impacts .
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ABB : Relevance to the
Developing Countries

Algae -based Blofuel production  holds
future  promise for the developing
countries . It represents a new Iindustry,
=~ generating Jobs, enhancing GDI (Gross
-~ Domestic Income) and may lead to
‘energy independence




Most of African and Middle East countries are situated

In regions which are geographically suitable for mass =
production of algae due to;

1) the highest solar irradiances,

2) favourable climatic conditions,

3) Underdeveloped (nonarable) land, in addition to
~ 4) cheap labour

Generally, few  sustainability Issues  specific  to

- developing countries in Africa and the Middle East are -

~ unique to algae -based -biofuels .
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In Africa and Middle East,

1)

2)

3)

there are;

Vast areas of non -
arable land (deserts)

The highest annual
solar irradiance

Very long costs for
near shore algae
cultivations

CO, emissions from ol
refineries

Energy

wastewaters
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Open underutilized land

cr-’

Deserts
CO2 &
Wastewater

Are potential

for feasible
algae
biomass
production

Treated sewage & agricultural drainage
water; source of nutrients

Qil refineries; source of CO,-
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Annual Mean PAR levels (W/m2)(atmos.umd.edu)

Department of Atmospheric and Oceanic Science at the University of Maryland.



Potential requirements for
sustainable production of algal
biomass for biofuels;

1) Vast areas of nonarable land

2) Sun shines all the year round
(light energy)

3) Massive amounts of
wastewaters

2) 2000 km coasts

4) CO,, nutrients and energy
much cheaper (electricity, fuel)

5) Human resources (population
size 80,330,000)




ABB in Egypt : Potential inputs for sustainable
algae biomass production

Agricultural drainage water in Egypt

The agricultural drainage water volume Iin Egypt is about 8.0
billion cubic meters (BCM) a year (8 x 10° cm? year -1). About
4.2 BCM/year are used for controlled irrigation in the Nile delta
and Upper Egypt. Agricultural drainage water is fertile
containing high concentrations of essential nutrients (mainly N
and P) and could be used as feed water for algae cultivation

Treated Sewage in Egypt

Egypt today produces some 2.5 billion cubic meters of treated
water annually, a figure that may go up to 4 billion cubic
meters over the next few years. Treated sewage of acceptable
guality can be used for algae cultivations
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ABB In Egypt : Potential inputs , Agricultural
drainage water (Lakes of Wadi Rayan)
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= The Wadi Rayan in the Western desert, Egypt, is situated south
7_West of the Fayoum basin, approximately 300 kilometers south of
—= - Cairo. Originally the area was an arid desert, however In 1973,
- excess drainage water from Fayoum was diverted into part of the
"depression, flooding large parts where two large lakes were
formed . Due to the resulting increase in the abundance of flora and =
fauna in 1989 the Wadi El Rayan was decreed a protected area. -



