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Biodiesel Yields

Lester R. Brown, Plan B 2.0: Rescuing a PlanetUnderStress and a Civilization in Trouble (NY:W.W. Norton & Co., 2006).
Widescale Biodiesel Production from Algae. M. Briggs, University of New Hampshire

Biofuels Class

Course Objectives

At the end of the course, students will be able to:
Explain the economic, environmental and political importance of biobased fuels
Explain options and challenges for biomass production, harvest, transportation
and storage
Explain the individual steps involved in producing corn ethanol, cellulosic ethanol,
biodiesel, biogas and thermochemical platform fuels, including the importance
and challenges in those processing steps
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ABEN 499/696 - Biofuels

Collaborating Instructors
• Scott Pryor (Lead Instructor)

(Agricultural and Biosystems Engineering)
•

•

•

•

•

•

Dwight Aakre (NDSU Extension - Farm Management Specialist)
Cole Gustafson (Agribusiness and Applied Economics)
Mark Lofgren (Upper Great Plains Transportation Institute)
Burton Johnson (Plant Science)
Dennis Wiesenborn (Agricultural and Biosystems Engineering)
Greg Lardy (Animal and Range Sciences)

Wwww.ndsu.edu/bioopportunities

Course Overview

Motivation

• Environmental

• Economic

• Political

Resources

• What?

• Where?

• How much?

• How?

Technologies

• Corn EtOH

• Biodiesel

• Thermochemical

• Sugar Platform

• Biogas

Biodiesel Feedstocks
• Oilseeds

– Soy

– Canola/rapeseed (EU)

– Sunflower

– Camelina

• Other
– Jatropha

– Palm Oil

– Algae

– Waste grease, animal fats

Other Crop

Residues

11%

Soy Residues

11%

Small Grain

Residues

6%

Wheat Straw

12%

Corn Stover

60%

Agricultural Residue Potential

Coal vs Biomass Power Plants
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Economy of Scale

http://www.eia.doe.gov/oiaf/analysispaper/biomass/table3.html

Badger, et al (2006) Use of mobile fast pyrolysis plants to densify biomass and reduce biomass handling costs—A preliminary

assessment, Biomass and Bioenergy

Dry Grind Process

Grinding

Cooking & Liquefaction

Saccharification

Fermentation

Distillation

Cooking & Liquefaction

• pH 6.0

• 80-85°C

�-Amylase

• 2-5 min

• 105°C

Jet cooker
• pH 6.0

• 80-85°C

�-Amylase

Digester Mass Balance

Manure

Feedstock:

100%

(10% TS)

Biogas:

2-4%

Digestate:

96-98%

(8% TS)

“Solids” (25% TS):

10-25%

[35-50%

solids recovery]

Liquid:

75-90%

4% TS

Digester Separation

@ 5¢/kWh @ 0.7¢/scf

Pretreatment Options

• Steam explosion

• Dilute Acid

• Compressed Liquid Hot Water
Acid

• AFEX (Ammonia)

• ARP (Ammonia)

• Lime
Alkali

• Fungal pretreatmentBiological

Biomass Sources

Agricultural

Residues

• Corn Stover

• Wheat Straw

Herbaceous

DECs

• Switchgrass

• Big Bluestem

• Elephant
Grass

• Sudan Grass

Woody

DECs

• Hybrid Poplar

• Hybrid
Willow

Other

• Wood Waste

• MSW
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US Historic and Future (Mandate) Biofuel Production

Other Advanced (50% GHG Reduction)

Cellulosic (60% GHG Reduction)

Conventional (Corn EtOH and biodiesel)

2007 Energy Independence and Security Act
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