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Renewable Carbon
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/ Photosynthesis

The structural biomass (nen
food) component produced
from photosynthesis
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Fossil fuels,
cement, and

lignocellulose Fots
Traditionally sourced for e
. . . Net terrestrial "
materials applications uptake }
Expanded emphasis on - Al
. oil carbo Al :
energy, fuels, and chemicals _ bon  decomposition

Accelerated convergence of
agricultural and forest sectors

Emerging new toolbox for
carbon management
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carbon systems R&D

A Innovate in process technology
producing fuels, materials, and
chemicals from renewable
carbon

A Support production and
conversion system
demonstrations

A Educate and train the new
workforce

A Transfer knowledge on
renewable carbon technologies
to a broad client base
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The Forest Products Center
expands research leadership
role as Center for Renewable
Carbon

Continue programmatic
emphasis on wood materials

Bioenergy<cience and
Technology (BeST) Lgb
occupancy scheduled for
October 2010

Stateof-the-art
instrumentation through
partnership with PerkirElmer
Life Sciences

y. I t Center for RenewabldCarbon
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Center for'Ren ewable Carbon

UTBIiofuelsinitiative

The Sun Grant
Initiative

Wood Utilization
Research Grant

-

BioenergyProduction

and Carbon Cyclin9

wTennessee funded program to demonstrate the technical and economic
feasibility of cellulosic fuels; involves a partnership between UT, Genera
Energy, and DuPoii2aniscaCellulosic Ethanol (DDCE)

wMulti-faceted program to accelerate development of alternative energy
from renewable carbon sources that is administered by Oregon State
Univ., SD State Univ., Oklahoma State Univ., Cornell, and Univ. of
Tennessee. Partner agencies include DOT, DOE, and USDA.

wWUSDA sponsored program to support research and development
innovations in wood and related material systems to improve the
competitive position of the forest products industry. The program is
conducted by 14 langrant universities across the nation.

wUSDA sponsored program to assess the effect ofleedhistory on soll
carbon sequestration and beleground ecology ofwitchgrass
production. Also, the impact dfiocharfrom different sources on
productivity are under investigation.
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he Sun Grant Center | CRC

Center for°Ren ewable Carbon

Topic Area Distribution

New Crop Development
Sustainable Production
System Logistics

Feedstock Preparation

Conversion Technology

APortfolio of $4.25 M in projects across
0 KS &2dzil KSI &géant NBE 3 A
dzy A OSNBAUASE owCt Q&

AAdditional RFP under development for
January 2011 release.
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egional Feedstock Partnershipc RC

Center for Renewable Carbon

Feedstock Categories Sun(srant Regional Feedstock Partnership
INITIATIVE Current Field Site Locations
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er for Renewable Carbon

argeting New Information Needg: RC

POLYSYSFOR
APOLYSYS is the standard bearer-and } | " oy
use allocation model in the agricultural 'y [T

sector
Antroduced new module to consider
agricultural and forest ' ,,
OAZ2Yl )\defuIySZdzate’
Allows for appIeSO apples analysis of |

biomass production from both sectors

A_eadc Dr. Burt English / .
: N
BIOSAT o

ANew biorefinery site evaluation tool
that incorporates agricultural and forest
biomass

AEmphasizes transportation network
and resource competititon

ALeadc Dr. Tim Young

2W(SunGrant

VY INITIATIVE

" Southeastern Regional
Center
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he Biofuels Initiative CRC

Center for Renewable Carbon

V Demonstrate cellulosic biofuels N et
V Develop a regional bioenergy crop |

V Advance R&D capacity in biomass
production and processing

V Establish a commercialization
pathway for the state and region L mn e e

2007 2008

2008

2009

2009 2009 2009 2010

UT Institute of Agriculture, Knoxville, Tenness



he R&D Capability - CRC

A A unique laboratory
setting

A A unique opportunity
to resolve challenging
barriers

A An obligation to fully
utilize the resource
I Engage appropriate
skills
I Maximize
collaborative
relationships

I Draw on partnerships

.) UT Institute of Agriculture, Knoxville, Tenness




2roviding Vital Information CRC

A Environmental and ecological
effects of switchgrass

I Partnering with CBES and ESD
(ORNL)

A Carbon sequestration in
switchgrass ecosystems
I Interdisciplinary research team of

engineers, economists, ecologists,
chemists

A Variability in feedstock quality

site, variety, and temporal effects

I Process optimization insights for
switchgrass

b

_ - E q \’-:
UT Institute of Agriculture, Knoxville, Tenness



Center for Renewable Carbon

Droviding Vital Information CRC

Sugar Content

A Chemical composition varies :Z TTITTRNTIY
slightly between sites, as 1
well as location in the field :-
I Directly related to product yield ” J J
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are impacted by time of
harvest, declining
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dramatically from October £

to December

i Present unigue process o= §
challenges 7 o
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12/16/09
2/30/09
1/27/10

Dr. N. Labbe, et al, 2010
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"QI{ Wall Coné‘tituents CRC

Switchgrass Chemical Composition

M Cellulose Hemicellulose

Lignin Extractives

Typical lignin structure.
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