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Biomass Is a difficult
energy source

Production — Harvesting & Collection — Handling
— Transportation — Storage — Pre-treatment —
Feeding — Conversion

Every aspect is expensive!

Torrefaction dramatically reduces these costs!
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*Terra Green Enerqy, LLC Is a
torrefaction technology licensing
company

*Terra Green Industries, LLC will
build, own, and operate the commercial
sized torrefaction demonstration facility
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Significant Events

$1M Grant from the Pennsylvania
Energy Development Agency

$130,000 Loan from the Ben
Franklin Technology Partnership

Letter from FirstEnergy
Option on Wyssmont Turbodryer



Designh Team Partners

Pegasus TSI

Advanced Recycling Equipment (ARE)
Aeroglide /Onix

American Refining Group (ARG)
MACTEC

Terra Green Energy
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Torrefaction Process Steps

Torrefaction | = Milling & - Densification
Storage & Storage
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Advantages of Torrefaction

Renewable, sustainable, Allows coal burning facilities to meet
carbon neutral ~ RPSrequirements

lower NO, & SO, which are primary

Cleaner burning targets of EPA

ower ash content than cos 1% vs. 15% in coal

Co-fire with coal without No need for special storage, handling or
CAPEX pulverizing equipment, use existing assets

Untreated biomass turns to mush

Resists water uptake : ;
with moisture
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Advantages of Torrefaction

As much as 30% lower than wood

Lower operating costs fie
pelletization

10,000 Btu/lb. vs. 7,800 for wood pellets
Avoid de-rating boiler system capacity

ligher heat conten

igher Bulk Density 800 kg/m3 vs. 650 kg/m3

Auto thermal e .
Little if any supplemental fuel required

operation

Wider range of

Forestry residue, switchgrass, other grown-
On-purpose crops

B ol

yotential feedstock
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erraﬁtﬁGreen Energy’s Torrefaction
Technology

Flue Gas to Emission
Control Equipment

Raw Biomass

Torrefaction Gas
Recycle

Pre-dryer

Hot Flue Gas

pa—— >
Torrefaction Torrefied

Reactor Biomass to
Densification

Torrefaction Gas to combustor

Supplemental Forced Air Fan

Raw Biomass Fuel Combustion Unit
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Wyssmont Turbodryer

FEED EXHAUST GASES
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PRODUCT

Cross-sectional schematic of the new dryer.
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GreenCoal™ Torrefied Biomass
Important Product Characteristics

Heat Content
*Ash Content
*Moisture
«Carbon, total
«Carbon, fixed
*Oxygen
*\olatiles
*Chlorine
«Sulfur

9,500 — 10,500 btu/#
<2%

<2% i .
0 _ Initial testing
SISP RN o[-V icates that torrefaction

29% typical reduces the chlorine
38% typical content
68% typical

29 mg/kg

0.01 weight % typical
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Current Activities

1) Completing the 2" phase of engineering
2) Equipment design specification underway
3) Completed option on used V37 system

4) Site selection complete — option in
negotiation

5) Air permitting underway



V37
Turbodryer
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0 Terra Green Energy, LLC

Contact information:

Thomas P . Causer Michele D. Alfieri-Causer
President & COO V.P. & CAO

TCauser@TerraGreenEnergy.com  MAlfieri-Causer@TerraGreenEnergy.com

Cell: (814) 598-2350 (814) 598-0781
Office (814) 887-6909 Fax: (814) 887-6906
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