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Plan with a Purpose: Lead!
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Integrated
Ag & Forest Biorefinery
Co-located at:
*Pulp mill
«Co-Gen site
*OSB/OSL Plant
«Saw Mill/Chip Mill
*Potato Processing Plants

> Forest and Ag Bioproducts
Technology Development Continuum
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Forest Biomass

Biomass of Timber |

Growing
Stock
Biomass

SEEDLINGS
SALVABLE AND SHRUBS

DEAD TREES gapLINGS

Stump and roots
CULL TREES
GROWING-STOCK

TREES Source: Ken Laustsen, Maine Forest Service
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Wood Flows ...



Pyrolysis Liquid
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> C:) New carbohydrate feedstock > Mixed Sugars>

Direct Conversion Products



from Woody Biomass

Various forest bioproducts being pursued by Maine’s FBRI
include:

(1) ethanol,

(2) butanol,

(3) green synthetic diesel/jetfuel,

(4) green synthetic gasoline,

(5) green heating oil,

(6) bio-crude,

(7) acetic acid,

(8) levulinic acid,

(9) functional substitutes (e.g. dry strength additives used in
papermaking or additives used in sheet molding compounds),
(10) bioplastics,

(11) advanced wood-plastic composites, and

(12) cellulosic nano-composites.

This bioproducts portfolio is well balanced in utilization of
extracts from biomass as well as cellulosic solids.



Organizational Chart

RSE Pulp & Chemical

Old Town, Maine
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DOE small-scale biorefinery



Old Town Pulp & Chemical
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From Lab to Mill — wood extract conversion
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Van Heiningen Process: From Lab to Mill Floor —
Success of DOE FC36-04G014306 (2003-08)
Forest Products Industry of the Future
Drew Ronneberg, DOE Headquarters




A RESEARCH ROADMAP FOR MAKING
LIGNOCELLULOSIC BIOFUELS
A PRACTICAL REALITY
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. Wood Feed Hopper

. Fluid Bed Reactor

. Cyclone Separator

. Condenser

. Electrostatic Precipitator

Breaking the Chemical
and Engineering Barriers to
Lignocellulosic Biofuels:
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Thermochemical Conversion of Woody Biomass

Next Generation : Use model
Hydrocarbon Biorefineries ‘propionic acid compoundsto
develop selective

Char

PO

"‘fhi ;
*-ui SR |

reduction catalysts

SPONSORED BY:

<

THE HATIOMAL SCIEMCE  AMERICAN CHEMICAL THE DEPARTHENT
FOUNBATION SOCHETTY OF EMERGY



The Northern

Forest
A working fam e

sites an aine’s researc
— Infrastructure Maine Is changing
the way business is done.

Sowrce, Ameaacivmr Mol Gl

Northern

Forest
— Sawmi ip plan serving New
operators England and

— Potato Processing

— Opportunities for new
feedstocks

i S5
i o4 : F
: H | F
1 o HEW PROCESS aas ' ;)
{ | X
H i t
: i e &
| i d o]
) -
[
i
. i
T L' ]
iy [
'r T

*Water Barge, Portland, ME
«Safe Handling Inc., Auburn, ME
*Biofine Renewables Pilot Plant, Gorham, ME
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2. Proposed 1. New Biorefinery
Technology Center

Pulp Mill



http://en.wikipedia.org/wiki/Image:Map_of_Maine_highlighting_Old_Town.png

Tech Center Site Profile

e Industrial Zone

e On-site Steam and Power
Generation

e Truck Access
 Environmental Permits in place

e Easy Access to R&D Labs on
UMaine Campus
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*Plan efficiency
*LEED Certificati

Aerial P ti S by
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YT | UMaine FBRI Technology Center

Old Town, Maine

March 31, 2008




Entry Perspective
UMaine FBRI Technology Center = P

Old Town, Maine March 31, 2008

drawn by:




Create and
Commercialize
New Bioproducts

e UMaine FBRI Tech Center
40,000 sq. ft.

... coming soon


http://www.forestbioproducts.umaine.edu/create_overview.php
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