What are “Advanced Biofuels” ?7?

» Organically sourced
- Fuel produced from renewable biomass, including
crops and crop residue, trees and tree residue, animal
waste, forest slash, algae, yard and food waste.
Excluded: ethanol derived from cornstarch.

» Infrastructure-compatible
- Biomass-derived gasoline, diesel, and jet fuel -

"drop-in biofuels" - that can be blended with their
petroleum-derived counterparts or used directly In
gasoline, diesel, or jet engines.

» Sustainable
- Meet or exceed environmental and sustainability goals
for biofuels production including reduction of
greenhouse gas emissions by 50% or more over
conventional fossil fuels.
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Advanced Biofuels Value Chain
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Purpose-Grown Crops: Miscanthus, Switchgrass, Sorghum (not corn)
Ag Residues: Forest Slash, Straw, Bagasse, Food Processing Wastes
Urban / Industrial Wastes - C&D Wood, Paper, Green-waste, Emissions

Hydrolysis: Acid or Base, Super-Critical Fluids, Enzymatic, Organic solvents
Commutation: Milling, Grinding, Pulping, Cavitation, Explosive Pressure
Biological Digestion: Microbial, Fungal, Insect, Animal

Microbial Conversion: Bacteria, Fungus, Algae Digestion
Thermal Conversion: Depoly, Torrefaction, Pyrolysis, Gasification, Plasma
Chemical/Kinetic: Piezometry (AT), Gravity/Density, A Pressure, Hydrolysis

Reforming: Biological / Metals Catalysis, PSA, Dewatering, Compression
Refining: Steam Hydrogenation, Molecular Cracking, Decanting-Centrifuge-
Distillation, Injection to Petroleum-Sourced Fuels Infrastructure

Markets: “Drop-in” Gasoline, Diesel, Heating Oil
Jet and Rocket Fuel
Additives and Blending Products
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Companies are shown as examples only.

No recommendations are intended.
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Microbial Conversion
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Sub-Process Specialists
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Enzymatic
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Produce specialized enzymes and
catalysts for hydrolysis of biomass

Cellulosic
Biomass

Enzymatic
Hydrolysis

Produce specialized enzymes and
catalysts for hydrolysis of biomass
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Microbial
Catalysis

Biological Catalysts

Cellulosic
Biomass

Cellulator
FiberZyme

Add-on to existing ethanol / biodiesel
plants to integrate cellulosic feedstock

Cellulosic
Biomass

ShockWave

Physical disruption of cell walls to improve
hydrolysis, digestion, fermentation

Cellulosic
Biomass

Harvesting

All forms of Biomass Feedstock
Management from Ag and Forest Sources

Liquids and
Slurries

Centrifuge,
Reverse/O

All forms of separation and decanting
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Biofuels Injection into Refinery Infrastructure
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