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US Energy Flow: Importance of
Diversity
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“Biomassfother includes wood and waste, geothermal, solar, and wind.



Global Energy Consumption (1998)
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Climate Change

Carbon Dioxide Variations
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Major oll trade movements

Major trade movements
Trade flows worldwide (million tonnes)
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US Ol Imports in 2006

Country/Region Million tons Percent (%)
Central & South America 140.9 21.8
Middle East 116.5 18.0
Canada 107 16.6
West Africa 96.5 14.9
Mexico 81.8 12.7
Norway 23.3 8.3
Northern Africa 26.7 4.1
Old Russia 23.0 3.6

Totd 645.8 100
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The First Oll Field

e [34:12] To Solomon we committed the
wind at his disposal, traveling one month
coming and one month going. And we
caused a spring of oil to gush out for him.
Also, the jinns worked for him, by his
Lord's leave. Any one of them who
disregarded our commands, we subjected
him to a severe retribution.



A Few Facts About Uranium

It occurs in most rocks in
concentrations of 2 to 4

ppm.
Uranium was apparently
formed in super novae

about 6.6 billion years ago. (e,

Its slow radioactive decay
provides the main source
of heat inside the earth!

FROM THE
RADICACTIVITY! S8

U-238 decays very slowly P A R
(t,, = 4.5e9 years, Earth’s
age). It generates 0.1 s PUGLELS T
watts/ton as decay heat e AR
and this is enough to warm (MEarlady. oA

the Earth's core. MELcs el SE
m ELECTROM
(92 of these)



Energy (electricity) from
Uranium

Total 435 Operating Muclear Power Reactors, 30 ender construction; end 1998,

G
: LE. ® Countries with major eronium deposits
*i. Nuclear power stations in operation



Nuclear Electricity Generation
(16% Worldwide)

Muclear Electricity Generatiom <G
World 16 <)




Biofuel as a solution?

 Administration sets

renewable motor vehicle
(liquid) fuel goal to
by 2012.

« U.S. ethanol refineries
produced last year > 5
billion gal of ethanol!

« All of Texas (262,000
sguare miles) needs to be
planted with corn to
provide ca. 40% of our
transportation fuel need!

Source: C&E News April 16, 2007, p. 34.



Conclusion

 We are all going
to DIE!

e [39:30] You
(Muhammad) will
surely die, just
like they will die.



Carbon Emissions per Capita [kgC/person-yr]

Conservation?
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The Hydrogen Economy:

* President Bush has
made the development
of a hydrogen economy
a major priority. (June
2003,
www.whitehouse.gov)

* Providing a cleaner
and more secure
energy future through
hydrogen fuel

technology. (President

Bush’s technology agenda,
June 2004).




Best Source of Hydrogen

H,0O
N
CH, + H,O—>» CO + 3H, —=2 > Ammonia (NHs)
Syn gas
/\ lcoz
Urea
methanol diesdl /l\
l fertilizers explosives

medicines
DME



The Universe Started as Gas

e [41:11] Then He turned to the sky, when it
was still gas, and said to it, and to the earth,
"Come into existence, willingly or unwillingly."
They said, "We come willingly."



Forms of Hydrogen on Earth
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* Not as hydrogen (H,)
gas.

e Lots and lots In
compounds:
— Water H,0O
— Naturalgas CH,

— Gasoline -
(CHZ)n'

— Ammonia NH,
— Biomass



Safety
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Water is the Ultimate Source

2H,0® 2H, + 0O,
Water® Hydrogen+ Oxygen
Fuel + air

* Electrolysis ($7?) I+ S0, +2H,0 —> 2HI +H,S0,

. - L 2HI —> I,+H,
Chemlcal_ s_pllttl_n .50, 350, + 2H,0+ O,

e Solar & bioinspired



Solar Conversion to Fuel

Photosynthesis Semiconductor/Catalyst Photovoltaics



The Power of Sunlight in Quran

e [6:99] He iIs the One who sends down
from the sky water, whereby we produce
all kinds of plants. We produce from the
green material multitudes of complex
grains, palm trees with hanging clusters,
and gardens of grapes, olives and
pomegranate; fruits that are similar, yet
dissimilar. Note their fruits as they grow
and ripen. These are signs for people who
believe.
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Where do we go from here?

6:50] Say, "l do not say to you that |
nossess the treasures of GOD. Nor do |
Know the future. Nor do | say to you that |
am an angel. | simply follow what is
revealed to me." Say, "Is the blind the
same as the seer? Do you not reflect?”

[41:10] He placed on it stabilizers
(mountains), made it productive, and He
calculated its provisions in four days, to
satisfy the needs of all its inhabitants.







Reflections

[7:157] "(4) follow the messenger, the gentile prophet (Muhammad),
whom they find written in their Torah and Gospel.* He exhorts them to
be righteous, enjoins them from evil, allows for them all good food, and
prohibits that which is bad, and unloads the burdens and the shackles
Imposed upon them. Those who believe in him, respect him, support

him, and follow the Iight that came with him are the successful ones.”

[24:35] GOD is the lIght of the heavens and the earth. The
allegory of His light is that of a concave mirror behind a
lamp that is placed inside a glass container. The glass
container is like a bright, pearl-like star. The fuel thereof is
supplied from a blessed oil-producing tree, that is neither
eastern, nor western. Its oil is almost self-radiating; needs
no fire to ignite it. Light upon light. GOD guides to His light
whoever wills (to be guided). GOD thus cites the parables
for the people. GOD is fully aware of all things.






