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Company History

Å Founded in 2002

Å Series A ($6MM) in 2006

ï Led by MDV and Firelake Capital

ï Proved out technology at lab scale

Å Series B ($34MM) in 2008

ïCo- led by Globespan and PrairieGold Ventures 

ï Valero Energy Corporation 

ï Money raised for demo plant

Å Current Status

ïConstruction is underway, online in 2010

ï $25 MM DOE grant selection

ï Leveraging strategics for 1 st commercial 
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ZeaChem Yield Advantage
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Å Currently two known paths

ZeaChem leapfrogs 
both approaches

~160 gal/
BDT

Biochemical: Enzymes

Thermochemical: Gasification

~115 gal/BDT

~115 gal/BDT

Values are highest theoretical yield

Hemi -
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LigninOther
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Core ZeaChem Technology

Hydrogenation

Ethanol

Gasification

Cellulosic 

Biomass

Composition

CelluloseHemicellulose

Other Lignin

33%28%

24%15%

2/3 of Energy

1/3 of Energy

All Fractions of the Biomass

End up in the Ethanol Product !
Yield 135 Gal/BDT

Energy Ratio: 12.32

Carbohydrates
Recovery &

Esterification

Ethyl Acetate

C5 & C6 

Sugars

Fermentation

Acetic

Acid

Hydrogen

Heat Energy

Residue

ZeaChem Process

Hydrolysis

Itôs Balanced!



Biochemical + Thermochemical CONFIDENTIAL
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Product Flexibility ïFuels and Chemicals
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C3 Chain
Ç Lactic Acid

ÅPropylene Glycol
ÅAcrylic Acid & Esters

Ç Propionic Acid
ÅPropylene
ÅMethacrylic Acid & Esters

C2 Chain
Ç Acetic Acid  
Ç Ethyl Acetate
Ç Ethanol
Ç Ethylene
Ç Ethylene Glycol

C4 Chain
Ç Butanol

C6 Chain
Ç Hexanol
Ç Hexene

ZeaChemôs
Technology

Two Fundamental Alternatives
ÅChange organism
ÅChange downstream chemistry

Current Platform



Comparison of Theoretical Yields

Å ZeaChem Has 50 + % Higher Yield From Carbohydrate

Å ZeaChem Chemistry Has Good Match with Feedstock
ï Chemical Energy: 2/3 rd From Carbohydrate, 1/3 rd From Hydrogen

ï Slight Excess of Lignin Used to Raise Steam and Power for Factory
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ZeaChem Hybrid Route

Theoretical

Yield,

Component Gal EtOH/BDT

Glucan 119.6

Mannan 13.8

Galactan 0

Xylan 25.8

Arabinan 1.0

Acetyl 7.8

Total 168.1

2CO 2  EtOH 2  Glucose +­

23
5
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Biochemical-Only Route

Theoretical

Yield,

Component Gal EtOH/BDT

Glucan 79.8

Mannan 9.2

Galactan 0

Xylan 17.2

Arabinan 0.7

Acetyl 0

Total 106.9



Source of Hydrogen Atoms
Å Feedstock and Water Are Sources of Hydrogen Atoms

ïGasification of Feedstock:

ïWater Gas Shift:

Å Energy for Gasification Comes From Lignin, Fermentation 
Residues and Other Non -Fermentable Fractions of Feedstock
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Acetyl

3%

C5 Sugars

9%

C6 Sugars

46%

Other

9%

Lignin

33%

For

Thermochemical

Processing

For

Biochemical

Processing



Gasification Strategy

ÅGasification performance is not as 
critical for ZeaChem
Å Not integrated with main process flow so we can deal 

with downtime
Å The size is 1/3 of that required for thermo -chemical 

only route

ÅPlan to License Gasification Technology 
for 1 St Commercial
Å Run Vendor Trials on Lignin residues from Pilot plant 

Several Multi - ton Trials with Realistic Feedstock
Å Pre-Qualified Five Vendors



Repotec ïGüssing 8 MW th

Year 2002 2003 2004 2005 2006

Gasifier 3182 4695 6137 7078 7191

Gas Engine 1251 4152 5463 6487 6826

Operating Hours Per Year

CONFIDENTIAL


