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Foodstuff biomass » ferment » fuel ethanol
- amylaceous
- carbohydrate - - —
- lipidic + lipolysis + bio-diesel

gasification syn-liquids
Cellulose biomass
i ?g"c"lt“ra' wastes hvdrolysis { fuel ethanol
- forest wastes Y .
- others

+ pyrolysis + bio-oil




i DIESEL FUEL

= US diesel consumption = 56 billion gal/yr
= 20% of US transportation fuel
= 95% of power to move US freight

= 95% of US buses and heavy machinery use
diesel

= Current Biodiesel production = 377 million gal/yr

= Biodiesel production under construction = 30+
million gal/yr



i US BIOFUELS POTENTIAL

= 1.3 billion tons biomass/yr

aval
= Cou

able in 2030
d displace 1/3 of current

US petroleum demand by 2030

Source: Biomass as a Feedstock for a Bioenergy
and Bioproducts Industry: The Technical Feasibility
of a 1 Billion Ton Annual Supply, ORNL/TM-2005/66
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= 1.3 billion tons biomass/yr available

= Only 76 million tons/yr from grains =
6% of total

= Thus limited potential for starch/sugar
ethanol and Biodiesel

= The real potential is from cellulose!
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= Very long chain molecules
= Different chemical bonding
= Encased in lignin

= Contain a variety of sugars

= Different sugars require different
microbes for fermentation



Annual Crop2| & &

= Lower production costs

= Drought resistance

= Flood resistance

= Can take advantage of CRP
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= Ethanol-from-cellulose

» Gasification and Fisher
Tropsch

= Thermal Depolymerization-
Fast Pyrolysis
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A=

= Biological (Fermentation)
= Concentrated acid
= Dilute acid
« Enzymatic with dilute acid pretreatment

= Thermochemical gasification
= With catalytic conversion of gas to Etoh
0 Hybrld

= Thermochemical gasification with fermentation
of gas to Etoh

M
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 mProcesses
= Fast Pyrolysis
= Liquefaction
= Gasification/FT
s Common Pretreatment
= Particle size reduction

= Drying
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