‘m VIRENT CONVERTING BIOMASS INTO
IT'S ABOUT TIME GASOLINE AND OTHER
HYDROCARBON FUELS




Virent Energy Systems Overview @VIRENT

* Founded in 2002

e Based in Madison, WI

* 66 people

16 pilot plants in operation
« 29,000 sq ft facility

! }U‘ | e > $ 30 million of venture
e | financing

Virent is commercializing proprietary low temperature
catalytic processes that convert biomass into
hydrocarbon fuels, chemicals, or hydrogen.




Tier-One Global Partners

SHELL HYDROGEN




Government Funded Programs

Over $10 million in Competitive Federal funding




Pathways to Liquid Fuels

Transesterification e

Isomerization + |
Hydrotreating




Pathways to Liquid Fuels

Sacchatrification

Acid or Enzyme Hydrolysis




Pathways to Liquid Fuels
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Pathways to Liquid Fuels

e Catalytic Conversion [
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PETROLEUM SUPPLY & DEMAND

® Projected US Demand
* Renewable Fuels Mandate

m Advanced Biofuel Mandate
(Subset of
/__‘—/__‘ Renewable, Includes
Cellulosic and Biomass-

Based Diesel)
US Crude OIl Production

2005 2010 2015 2020

Sources: EIA, 2007 Annual Energy Outlook, and SR 1419 Proposed Mandates



Glycerol, Glucose, Sucrose,
Mixed Sugars
Polysaccharides

Cellulose
Hemi-Cellulose BIOMASS
PROCESSING l

BIOFORMING

PROCESS
Gasoline l
Jet Fuel

Diesel

Hydrogen
SuperNatural™ Gas
LPG

Waste from Food &
Fiber Production

Propylene Glycol
IPA
Benzene/Toluene/
Xylene

Acetone

HMF




BioForming Process to Liquid Fuels

Carbon Number

Natural
Gas

Glycerol )
?3

Sorbitol
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\

Polysaccharides . > Jet Fuel

Cellulose

L/

_/ | >— Diesel

Hemi-Cellulose




Green Gasoline Composition

Same Components as Standard Unleaded Gasoline

Unleaded Gasoline
115,000 BTUs/Gal

BioForming
Green Gasoline
115,000 BTUS/Ga

Ethanol
76,000 BTUs/Gal




Production Costs of Ethanol Vs Bio-
Gasoline

_ Ethancl Bioform Gasoline .
$20 — $18.46 $16.96 Gasoline
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FEEDSTOCK COSTS (dollars/Ib)
W Feedstock ® Natural Gas Operating / Maintainence / Delivery m Cepital Equipment

1. 100 million gal/yr plant size
2. Natural Gas @ $8 / mmBTU
3. Feedstock Cost is Sugar Costs — DDGS Credits




Green Gasoline via the BioForming

Process

Catalysts not Bugs: Avoids dependence on fragile
creatures and biology and increases abillity to
successfully process cellulosic biomass.

Energy Balance: Produces gasoline with >50%
higher net energy yield per acre than the ethanol
process.

Water Positive: BioForming makes water when
taking the oxygen off of sugar streams.

Immediate Market Acceptance: Virent's products
are cost-effective and universally usable, requiring
Nno new engines, pipelines, or fuel pumps.

CO, Neutral: Low energy input and biomass based
feedstocks offer near-zero CO, emissions.




Liquid Biofuels Capital Drivers
100 million Gallon/Year Facility

BioForm to Ethanol
Gasoline (Starch feedstock)

Residence ime; 60 minutes 3,000 minutes
drives vessel size

Distillation Minimal; gasoline Extensive; must boil off
doesn’t mix with H,O > 88% H,O

Operating Exp. ~ $0.04/gallon ~$0.04/gallon
Catalyst vs Enzymes Leased Catalyst Enzyme & yeast

& Yeast

Estimated CapEx ~ $1.80 per gallon ~ $2.0 per gallon
(per gallon of Capacity)




Estimated Greenhouse Gas Reductions
(Production and Use)
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Corn EtOH Cellulosic EtOH  Sugar Cane EtOH Virent Bioga soline




Workforce Development

Current Workforce
Present workforce is 66 employees
80% Technical
Heavily research focused

Workforce includes individuals with AS, BS, MS, and PhD
degrees in the following areas:

Chemical Engineering
Chemistry

Mechanical Engineering
Electrical Engineering
Biotechnology

Experience in heterogeneous catalysis and analytical
techniques




Workforce Development

Future Workforce
Continue to grow and will double by end of 2009
Workforce will remain highly technical
Increased growth will occur in Process Development
Recruit individuals with BS, MS, and PhD degrees in:
Chemical Engineering
Chemistry
Mechanical Engineering
Electrical Engineering
Biotechnology

Professionals with experience in the liquid fuels and chemicals
industries




Advanced Biofuels
Why They are Important Now

competition wit

have a far

achieve very low “CO2 Footprints”

utilize feedstocks that minimize

n food supplies

petter energy balance

compete directly with petroleum in cost

have fuel properties allowing use In

greater range of applications

Will be compatible with existing infrastructure




Mary Willoughby Blanchard
Director, Marketing

Virent Energy Systems, Inc
3571 Anderson Street
Madison, WI 53704

E-Mail: mary blanchard@virent.com
Phone: +1 608 237 8615
Fax: +1 608 663 1630

www.virent.com

“ VIRENT




