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Technology: Torrefaction

Feedstocks: Woody waste, Bio-crops, Ag-waste, etc...

Output: Renewable coal alternative, Biochar

Size Range: 5TPH Output

Commercial Status: Prototype since '08 / Commercial in Fall “11
Projects Installed: Prototype since ‘08 / Commercial in Fall “11
Target Market: US and EU, Other coal-burning entities, Farmers
Competitors: Thermya, Topell, Wyssmont Company

School of Engineering & Computer Science — Clean Energy Research Center www.oakland.edu/cerc



Torrefaction: A Technology to
Enhance & Densify Biomass

— Untreated biomass may be 50% water, it’s
bulky and it’s not the most efficient or useable
fuel or bio-feedstock. Torrefaction:

« Drives off most of the water

e Reduces the bulk

« Makes a better co-fire fuel to burn with coal
« Makes superior briquettes and pellets

— Torrefaction, applied at or near the point of
harvest:

« Reduces transportation costs of biomass, per BTU
« Produces a more valuable biomass shipment
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ATP’s Torrefaction Process

e Auto-Thermal — Makes Own Process Heat

» Auger Driven

e Variable Temperatures and Residency Times
» Treats Wood and Plant Biomass

« No Pre-Drying Required

 Industrial Strength — Operates 24/7
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Schematic of ATP’s Torrefaction
Machine
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ATP’s Team

« Manufacturing Partner: The Kusters-Zima
Corporation

» Small Staff — Columbia, SC-Based
» Technology Source: NC State University
o Utility Relations: EPRI, US and EU Utilities

 Federal Agency Partners: DOE, US Forest
Service, EPA

e Business Partners: Several Collaborators
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ATP’s Manufacturer: The Kusters Zima Corporation
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Equipment Status

 Prototype Operational for Two
Years (NC State Campus)

« Commercial Unit Operational —
August 2011

« Will Produce Tonnage for Utility
Test Burns
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Summary Analysis

e See EPRI’s Fall 2009 Test (4-Ton
Sample)

« All Recent Results are Very Favorable

» Modest Success in Making Pellets
Without Binder

 Planning Tests With Low-Cost Binder
to Increase Strength and Water
Resistance
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Torrefied Wood Pellets
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:PEI ELECTRIC POWER
L

RESEARCH INSTITUTE
The Electric Power Research Institute, Inc. (EPRI) conducts research and
development relating to the generation, delivery and use of electricity for
the benefit of the public. An independent, nonprofit organization, EPRI
brings together its scientists and engineers as well as experts from
academia and industry to help address challenges in electricity, including
reliability, efficiency, health, safety and the environment. EPRI also
provides technology, policy and economic analyses to drive long-range
research and development planning, and supports research in emerging
technologies. EPRI's members represent more than 90 percent of the
electricity generated and delivered in the United States, and international
participation extends to 40 countries. EPRI's principal offices and
laboratories are located in Palo Alto, Calif.; Charlotte, N.C.; Knoxville,
Tenn.; and Lenox, Mass.
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