MicGASE Clean Coal HUMAXX Biorefinery
A Step Change Clean Tech
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Must Have:
Cleaner Air, Water, Food, Energy, Shelter

Desire:

Health, Environment

Wants:

Comfort, Entertainment, Communication,
Information, Transportation

Must Maintain;

Productive Soils, Cleaner Water & Air
Desire :

Sustainability

Wants:
Sustain Other Inhabitants

Technology and Proven Solutions
for the Musts
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Offering “Balanced Sustainable Solutions”



ARCTECH Corporate Profil

e Established in 1988 as Spin-Off Company
e From a Major US Aerospace Company

e Corporate Headquarters & Technical Research Center
e Chantilly, Virginia

e Manufacturing Plant
e South Boston, Virginia

e Market Profile: Develop Innovative Solutions from Concept to Implementation for
the Energy, Environmental, and Agricultural markets

e Commercial Products Applications in the US, Egypt, Gulf Countries, & South Korea

eCreating Biotechnology Solutions since Mid

e Selected as One of the Top Six Bio-Processing Firms in the United States
e By Ernst & Young in 1989

e Founding Member of Humic Products Trade Association (HPTA) in 2011
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An Integrated MicGASE Bi ot echnol ogy Proces
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Coal 1s the Most Abundant and Lowest Cost
Source of Carbon for Fuels and Chemicals

Source $1 Ton % Carbon $/Ton Carbon
Waste Biomass -5 + 40 25 -20 + 160
Cultivated Biomass 60 25 240

Corn Grain 120 30 400

Coal 5-40 60 12.5-100

ARCTECH

Offering “Balanced Sustainable Solutions”



MicGAS™ Coal Biotechnology Among U.S. Department of Energy 14
Transformation Technologies

US Department

How Nature Does It:
Powerful Capabilities of rgﬁ‘ of Energy 2007
Microbes e

The termite’s gut contains about 200
different species of bacteria, some of
which are “experts” at breaking down
cellulose and helping transform it
into fuel in the form of hydrogen and
methane.

Enzymes that break down Fermentation
cellulose and hemicellulose pathways

Methane production
/
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Hemoeliziose

fDr. Steven Chu sees an America free from foreign oil, powered by

Micl Biotechnology Microbes from
home -grown genetically engineered and eco -friendly fuel. Termite Guts

The Nobel laureate gets his inspiration from the guts of termites.

The processes that allow insects to turn the hard fabric of plant
material - cellulose - into an ethanol -like fuel is the key to cheap,
clean -burning and virtually limitless fuel.
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LIST OF PATENTS AND TRADEMARKS

Patent # 5, 538, 530-July 23, 1996
Method for Safely Disposing of Propellant and Explosive Materials and
for Preparing Fertilizer Compositions-Actodemil®.

Patent # 5, 670, 345-September 23, 1997
Biological Production of Humic Acid and Clean Fuels From Coal-MicGASE & Hu mi. ¢

Patent # 5, 854, 032-December 29, 1998
Biological Production of Humic Acid and Clean Fuels From Coal-MicGASE & a c® o s

Patent # 5, 906, 960-May 25, 1999
Absorbent-HUMASORB®- CS (solid).

Patent # 6, 143, 692-November 7, 2000
Absorbent-HUMASORB®- L (liquid)

(valid for 20 years from date of issuance)

ARCTECH TRADEMARKS:

actosol® -January 2, 1992 Registered No.: 1,672,298
HUMASORB® - July 17, 2001 Registered No.: 76/074428
Actodemil® -July 24, 2001 Registered No.: 76/074429
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Mi c GASE Coal Biotechnol ogy
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Methane Gas Flame From MicGAS™ Clean Coal Bioreactor
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