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Are We ReallyTalking Alternative

Are there really any true “alternatives” ?
- P97 -

By definition the word "alternative" Is
defined as havingahnoice

Today, however there are
no clear replacements or choices




So Many Pieces . . .
How Do We Solve Such A Puzzle
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Complicated Units . . .
The Puzzle Gets More Difficult
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94,5738,000,000,000,000 Btu

U.S. Energy Consumption by Energy Source, 2009

Total = 94.578 Quadrillion Btu Total = 7.744 Quadrillion Btu

—~Solar 1%

— Geothermal 5%
~ —Biomass waste 6%

Petroleum 'Wind 9%
0,
2 Biofuels 20%
" | Renewable
Energy Wood 24%
8%
Nuclear
Electric Power Hydropower 35%

9%

Note: Sum of components may not equal 100% due to independent rounding.
Source: U.S. Energy Information Administration, Annual Energy Review 2009, Table 1.3, Primary Energy Consumption by
Energy Source, 1949-2009 (August 2010).
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What Would A True Alternative

Energy Fuel Look Like?

IS it only about
Green vs Gray




FOUR IMPERATIVES

The Four Imperatives To Qualify As True
Alternative Energy

1. Energy Density
2. Power Density
3. Cost
4. Scale

Fail on any of the four and it!s never going to
really meet our needs as alternative energy.
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Electric Plug In Auto

Electric autos suffer from lack c
battery technology - tow range
Battery technologyacks the
energy densityor long range.

Lithium? From Where?

Claim zero emission - Really ?

In U.S. nearly0% of electricity
IS generated by fossil based fue
(Coal + Natural Gas).
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Electric Power Generation

Figure 2. The projected fuel mix for electricity generation gradually
shifts to lower carbon options

Net electricity generation (trillion kilowatthours per year)
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US Finished Motor Gasoline

B Gasoline B Ethanol
Billion Gallons

35 Million Gallons Per Dﬁy

I I I I I353 Million Gallons Per Day

2002 2003 2004 2005 2006 2007 2008 2009 2010

Ethanol figures are for domestic and imported vqunhes.
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Transportation Fuel Breakdown
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* Waste Not - ijt<
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In the U.S. & Globally we waste tremendous
energy resources.

We landfill biomass and flare surplus or
stranded inventories of potential energy fuel.

Energy resources should be captured and
turned Into useable energy or fuel for
transportation.
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B

Flare Gas
165 billion scf flared in U.S.in 2010
Over 5 trillion scf flared globally




Natural Gas
Gas Production in Conventional Fields, Lower 48 States
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Natural Gas
Shale Gas Plays, Lower 48 States

™A

\L“. "V"'-

[[] shale Gas Plays Basins

Stacked Plays
——— Shallowest / Youngest

e DoOpost / Oldest

Source: Energy Information Adminstration based on data from various published studies
Updated: May 28, 2009
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Natural Gas
Coalbed Methane Fields, Lower 48 States
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Natural Gas
Gas To Liquids : A Liquid Fuel Option

METHANOL

(CH30OH)




Methanol Fuel Technology

A single carbon alcohol.“Little
brother to ethanol”

Less volatile than gasoline with
octane rating of 110.

Optimized for higher
compression ratio 12-14 to 1.
Higher horsepower with smalle
engine.

One carbon, cleaner emission.
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* Methanol Production

8
f G2M Process
*' Natural Gasifier § Synthesis@ Methanol
{ Gas H Reformer Gas Production

Today 98% of all methanol is produced
jf { from natural gas. (None in U.S.)
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Guess who Is the largest producer &
largest consumer of methanol in world?
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Methanol As A Building Block
& A Bridge Fuel

Simply recovering the global flare volume of
natural gas (~ 5 tcf/yr) would produce an

estimated 60 billion gallons per year of methanol.
Current global production 12 billion gallons.

Methanol can work as a building block for:

* Methanol To Gasoline (MTG)

* Methanol To Olefins (MTO)

* Methanol To Dimethyl Ether (DME)
% Olefins To Higher Olefins (Polymers)

Wednesday, April 6, 2011



SRS

G2M Process

www.r3sciences.com
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