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United States 
consumers use:

140
billion gallons
of gasoline per year 

Source: Energy Information Administration
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Gasoline Demand US Market: 
140 Billion Gallons per Year
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United States 
consumers use:

45
billion gallons

of diesel fuel per year 

Source: Energy Information Administration
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60%
of all US petroleum 

products are 
imported from other 

countries.

Source: Energy Information Administration
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North Carolina’s Strategic Plan 
for Biofuels Leadership

“By 2017, 10 percent of liquid 
fuels sold in North Carolina will 
come from biofuels grown and 
processed within the state.”
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ENERGY FLOWS ARE COMPLEX
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36 billion gallons of renewable fuels by 2022

Conventional

Source: ORNL

US Energy Bill 
(Energy Independence & Security Act 2007) 

Production mandate

Total 
Advanced
Biofuels
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BIOFUELS 101
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oThe most widely used biofuel today
oAlso known as ethyl alcohol or grain alcohol
oCan be used either as an alternative fuel or as 
an octane-boosting, pollution-reducing additive 
to gasoline
oAn alcohol fuel made from sugars and starch 
found in plants

What is Bioethanol? 
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oA clean burning alternative fuel 
oProduced from domestic, renewable resources 
such as new and used vegetable oils and 
animal fats 
oPrimarily produced through base catalyzed   
transesterification
oSimple to use, biodegradable, nontoxic, and 
essentially free of sulfur and aromatics
oCan be blended at any level with petroleum 
diesel

What is Biodiesel?
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The Ethanol Benchmark

Corn – Considered the “benchmark” in the US
 Nearly all of the ten billion gallons of fuel ethanol 

produced in the US comes from corn
 In North Carolina, we’re looking for alternatives to corn 

that can grow well in our soils and climate conditions
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US Fuel Ethanol
Consumption
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How Fuel Ethanol is Used 
in the US Market
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Source: http://www.ethanolproducer.com/plantmap/ http://tonto.eia.doe.gov/dnav/pet/pet_pnp_oxy_a_EPOOXE_YOP_mbbl_m.htm

US FUEL ETHANOL 
PRODUCTION

BY REGIONProduction is sited 
near the feedstock 

source!

Clean Burn 
Fuels is an 
exception!
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Top 10 States
1. Iowa 351.5 Mgy
2. Texas 265 Mgy
3. Illinois 199 Mgy
4. Alabama 155 Mgy
5. New Jersey 134 Mgy
6. Indiana 130 Mgy
7. Washington 116 Mgy
8. Nevada 109 Mgy
9. Missouri 107 Mgy
10. North Dakota 93 Mgy

Oct. 2007 – BBI International
Source:  http://www.biodieselmagazine.com/plantmap/

US Biodiesel Production
by Region

Production is generally 
sited at the feedstock 

source, but port and rail 
sites are feasible! 
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Feedstocks 
for Biofuels
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oGeneration 1 – Technology available today

oGeneration 1.5 – Promising technologies under 
development

oGeneration 2.0 – Technologies needing further 
development

Feedstock Terms
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Potential Crops for Cellulosic 
Ethanol or Green Gasoline 

Woody biomass (trees)
Switchgrass
Miscanthus
High biomass sorghum
Crop residues

- Barley - Corn stover
- Wheat - Oats 
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Soybeans – “benchmark”
Waste vegetable oil
Rendered animal fat
Canola/rape seed
Peanuts

Potential Crops for 
Biodiesel 
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Biofuels Feedstock 
Development Plots

 Introduce biofuels crops to the forestry/farming 
community

 Analyze crop performance at several locations
 Gather data
 Tillage
 Soil types

 Explore
harvesting 
techniques
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Generation 2.0
Cellulosic Energy Crops

Woody Biomass
•Experimenting with “fast-growing” trees 
•Harvesting techniques
•Reduced lignin content
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FOREST RESIDUE HOLDS ONE OF THE LARGEST 
POTENTIALS FOR BIOFUELS DEVELOPMENT
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Number of mills competing for 
softwood roundwood by county or 

parish, 2007

Southern Pulpwood Production, 2007, USFS Southern Research Station, April 2009
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Announced 2nd Generation Biofuels Plants



B I O F U E L S C E N T E R . O R G

Technical Barrier Areas Biochemical Ethanol

Pretreatment Conditioning

Co-
fermentation
of C5 & C6

Sugars

Product
Recovery Products

By-products

Enzyme
Production

Enzymatic
Hydrolysis

Residue 
Processing

Ethanol Yields
Ethanol Concentration

Xylose Yield
Xylose Degradation

Reactor Costs
Solids Loading

Sugar Losses
Glucose Yield
Solids Loading (titer)

Feedstock Variation
Feedstock Quality

Enzyme Cost

Rate
Hydrolyzate Toxicity

Feedstock Cost
Ethanol (Butanol)
Recovery



B I O F U E L S C E N T E R . O R G

Technical Barrier Areas
Thermochemical Fuels

Feedstock
Interface

Gasification
Gas Cleanup

&
Conditioning

Fuel Synthesis
Heat

&
Power

By-products
Indirect/Steam
Technical Feasibility of

Separations
Recycle
Selectivity

Methanol
n-Propanol
n-Butanol
n-Pentanol

Feedstock
Interface

Gasification
Gas Cleanup

&
Conditioning

Fuel Synthesis
Heat

&
Power

By-products
Partial Oxidation
Pressurized Oxygen

Syngas Quality

Separations
Recycle
Selectivity

Methanol
n-Propanol
n-Butanol
n-Pentanol

 Ethanol
 FTL
 Gasoline

Storage & Handling

Drying

Size Reduction

De-watering

Particulate removal
Catalytic Reforming
S, N, Cl mitigation
CO 2 removal
H2/CO adjustment

S, N, Cl mitigation
CO 2

H2/CO adjustment

ProductsProducts



B I O F U E L S C E N T E R . O R G

EVERYONE IS WORKING ON BIOFUELS 
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GROWTH PATTERN, SI 85 – 1000 
TREES/ACRE
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Looking to the future
Building partnerships to reach our goals 

 NC Department of Agriculture
 Exploring campus options

 Existing companies and new start-ups 
 Labs
 Greenhouses

 Community colleges and universities
 Student field experiences and Co-op programs 
 Integration of biofuels training into existing programs

 Bioprocessing
 Sustainable Agriculture 

 Community members, locally and statewide

 Biodiesel production facility

 Office space
 Test plots

 Industrial Systems Maintenance 
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Looking to the future

DOE grant request for renewable fuel pilot plants
 Oxford – 8 ton/day plant to convert wood into 

green gasoline
 Durham – 20 ton/day plant to convert wood into 

diesel fuel
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Questions

Please visit our web site at 

www.biofuelscenter.org


