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NARA: Feedstock to Fuels

FOREST RESIDUES
PREPARATION

Primary feedstock targets include forest resi-
dues from logging and thinning operations.
We are also considering mill residues and dis-
carded woody material from construction and
demolition, in regions where these materials
are under utilized.
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TRANSPORTATION

Feedstocks are transported from the collection
site to a conversion facility. Chipping can take
place at the loading or in a preprocessing fa-
cility.

DIESEL

PRE-TREATMENT

Wood chips are treated to make the sugar
polymers (polysaccharides) accessible to de-
grading enzymes. These processes allow the
lignin to be available for separation.

HEAT, WATER,
& CHEMICALS

ENZYMATIC HYDROLYSIS

Specific enzymes are added to hydrolyze
(cleave) the polysaccharides and generate
simple sugars (monosaccharides).
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AND

FERMENTATION

Specialized yeast convert the monosaccha-
rides into isobutanol.

~ 260 :'SISET)STANOL

o

BIOJET
& CO-PRODUCTS

Aviation fuels can be generated from the plat-
form molecules derived from wood sugars.
Lignin can be used to generate co-products
such as epoxies, structural materials and bio-
based plastics. As an alternative, lignin can be
burned to produce renewable energy.
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Isobutanol to Jet Fuel Demonstration A S T el o

Demonstrationunitat South Hampton .
Resources, Silsbee, TX is fully functional
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Sustainability Assessment
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Final Form for Deployment

Biomass Sourcing Model

Biorefinery Siting Methodology

ASPEN Process Model for Integrated Bio-refinery (IBR)
Life Cycle Assessment Model (LCA)

Community Impact Assessment (CIA)

Techno EconomicAnalysis (TEA)

Environmental Assessment Systems

SUSTAINABILITY ANALYSIS STATUS

READY TO SHARPEN THE PENCIL
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IPK

WOOD TO WING
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WHY

Demonstrate Integrated
Technologies

Supply Chain to Deliver
Technologies

Needs of Aviation Partners

Learn, Educate, Connect
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Feedstock Suppliers
Weyerhaeuser Corp (OR)
Confederated Salish and

Production Partnerships

KootenaiTribes (MT) zegrgatment é
Muckleshoot Tribe (WA) TN
ZeaChem
Processing Partners Fermentation
Lane Forest Products (OR) ICM
Forest Concepts (WA)
Kevin Jump (MT) -

Alcohol to Jet
South Hampton Refining

Bill Bass (WA)
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1K-IPK — Fuel Distribution and Demonstration

Fuel Certification
Alter Jet - ASTM D7566
Blending
ConvlJet — ASTM D1655
Distribution to Wing
Commercial Demonstration
Flight

Processing Partners
Gevo Corp

South Hampton Refining
Blending Partner
Alaska Airlines
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Moving from Invention to Commercial Reality

* ForestResidue Collection and Preparation
* EnvisioningIntegrated Facilities and Siting
e SPORL / MBS Pretreatment

* AlcoholtoJet
 Demonstrating Feasibility with Supply Chain Implementation Partners
* EducatingCitizens, Industry, Policy Makers

Advancing Supply Chain Development

THE ROLE OF NARA
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Invention is important.
Improvement is crucial....

A crisis doesn’t go away by ignoring it.
It is solved by working on it.

A REVOLUTION COMES IN LAYERS

JOHN YEMMA | CSMONITOR.COM | AUGUST 30, 2015
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This material is based upon work supported by the National Institute for Food and Agriculture, U.S. Department of
Agriculture, under Award No. 2011-68005-30416.

Any opinions, findings, conclusions, or recommendations expressed in this publication arethose of the author(s) and do not
necessarily reflect the view of the U.S. Department of Agriculture.




