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What Are Advanced Biofuels?    
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Why are they important ? 
What are they used for?  

How are they made? 
Can we buy them NOW?  
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Why Replacing Oil With Advanced 
Transportation Biofuels is Important  

16 Million Barrels  
of oil imported  
each day by US 
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90% oil used as 
 transportation fuel  

 
 rest  to produce  

plastics & 
related products  
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Peak Oil  
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Peak Oil  
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Before oil runs out, it 
becomes more 
difficult and 
dangerous to extract.  
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Before oil runs out, it 
becomes more 
difficult and 
dangerous to extract.  
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Ethanol is a biofuel. 

 
Corn-based ethanol is one of 

the few currently commercially 

available biofuels you can buy 

for vehicles today.  

ÅAnd the ethanol molecule is many other 

things too.   Can you name some? 
 

ÅWine 

ÅBeer 

ÅWhiskey 

ÅMoonshine 
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Virtually no oil is 
used to produce 
electricity in the 
US.  
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Windmills and solar  
can produce electricity  
but cannot  power jet airplanes.  
 



Principles of Sustainability   

   

Economic     Environmental     Social  
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What Are Advanced Biofuels Used For?  

Today 

ɈFueling Cars and Trucks  

 

 

 

 

ɈFueling Aircraft  
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What Will Advanced Biofuels Be Used For 
Tomorrow?  

Ɉ'ÐÎÏɯÖÊÛÈÕÌɯɁ#ÌÚÐÎÕÌÙɂɯÍÜÌÓÚɯfor 
high mileage vehicles 

 

 

 

 

ɈHydrogen Carriers for Fuel Cells  
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What Will Advanced Biofuels Be Used For 
Tomorrow?  

ɈMilitary Aviation 
Fuels 

 

 

ɈMilitary Marine 
Fuels 
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What Are Advanced Biofuels?    
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How are they made? 
 

Feedstock 
Logistics  

Technology  



Feedstocks:  Identify Potential 
Energy Crops 

ɈGrasses 

ɈTrees and Forest Waste 

ɈAgricultural Residues  

ɈAlgae 

ɈFood Processing Residues 

ɈEnergy Crops 
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Examples of Potential 
Feedstocks or Energy Crops 

ɈAlgae   

ɈCorn stover 

ɈCorn cobs 

ɈEnergy cane 

ɈSorghum 

ɈForestry waste 

ɈMunicipal waste  

ɈSawdust 

ɈChicken manure 

ɈAgricultural 
residues 
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ɈGrasses such as 

ÁSwitchgrass 

ÁMiscanthus 

ɈSugar beets 

ɈCoffee grounds 

ɈJatropha 

ɈCamelina 

ɈPaper/pulp mill 
waste 

Ɉ'ÈÓÖ×ÏàÛÌÚȱ 
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Examples of potential 
crops/plants which can be used 

for production of  biofuels  
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Sunflower or 
Jerusalem 
Artichoke  



Examples of potential 
crops/plants which can be used 

for production of  biofuels  
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Sweet Sorghum 



Examples of potential 
crops/plants which can be used 

for production of  biofuels  
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Canola 



Examples of potential 
crops/plants which can be used 

for production of  biofuels  
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Arundo   
or  
Giant Reed 



Examples of potential 
crops/plants which can be used 

for production of  biofuels  
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Corn Stover, 
Cobs 



Examples of potential 
crops/plants which can be used 

for production of  biofuels  

Copyright 2010Advanced Biofuels USA  26 

Sugar Beet 



Examples of potential 
crops/plants which can be used 

for production of  biofuels  
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Sugar Beet 



Examples of potential 
crops/plants which can be used 

for production of  biofuels  
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Switchgrass 



Examples of potential 
crops/plants which can be used 

for production of  biofuels  
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Examples of potential other 
things which can be used for 

production of  biofuels  
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Sorted 
Municipal 
Solid 
Waste 



Examples of potential other 
things which can be used for 

production of  biofuels  
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Examples of potential other 
things which can be used for 

production of  biofuels  
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Algae 



What bioenergy crops might grow 
where you live?   

How can you find out?  
ɈAsk your  

Ɉlocal Agricultural Extension Service  

Ɉlocal Farm Bureau members 

ɈState Land Grant University  

ɈTalk to advisors of local 4-H or FFA 
organizations 

ɈContact your local Agricultural Economic 
Development Office  
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Maybe bioenergy crops are not suitable for 
your area.  What are other advanced 

biofuels feedstocks?  

ÅIs Forestry big in your area? 

ÅDoes your area process agricultural 

products leaving waste when food 

production is completed? 

ÅWhat about biomass that is now 

dumped into your landfill? 
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Processes 

Copyright 2010Advanced Biofuels USA  

ɈFermentation  

ɈPlant extraction  

ɈTransesterification  

ɈHydrolysis  

ɈEnzymatic Catalysis  

 

Biochemical  
 

 

Thermochemical  
 

ɈGasification  

ɈPlasma arc gasification  

ɈPyrolysis  

ɈThermochemical 
conversion of sugars  
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Gasification 

Pyrolysis 

Deconstruction 

Heat 

Heat 

Low heat 

Syngas 

Biocrude 

sugar in water  

Fischer-Tropsch 
Synthesis or 
Fermentation 

Hydro treating  

Aqueous 
 phase  
forming  

Jet fuel 

Transportation Fuel  
Plastics 

Diesel 
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Plant Biomass: 
poplar,switchgrass, 
corn stover, woody 
biomass; sorted 
municipal solid waste 
and others 

36 

Catalytic 
Process 



Principles of Sustainability   

   

Economic     Environmental     Social  
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How Will We Economically 
Produce and Transport 

Feedstock to Biorefineries ? 
And Fuel to Customers?  
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Small Group Discussion Question:  Economic 



How do we use land for 
Food/Fuel/Feed/Fiber and 
Fun? 

Who gets to decide how land is 
used? 

Locally, Nationally, Internationally  
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Small Group Discussion Question:  Social 



How can  

ɈGrowing crops,  

ɈUsing forest products,  

ɈGrowing algae, or  

ɈUsing waste from food 
processing or municipal waste 

 Help or Hurt the Environment?  
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Small Group Discussion Question:  Environmental  



How Will We Economically 
Produce and Transport 

Feedstock to Biorefineries ? 
And Fuel to Customers?  
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Small Group Discussion Question:  Economic 



Principles of Sustainability   
   

ɈEconomic     Environmental       Social  

 

üEveryone in the value chain needs to     
make a living  

üThe operation must be financially stable  

üThe price of the product must be 
competitive in its market  
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Minimizing the Cost of Biomass 
Transportation  

The Transport Conundrum  
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How can we gather 
enough Biomass  
to support a  
Cost-Efficient 
Biorefinery ? 

43 



Minimizing the Cost of Biomass 
Transportation  

The Transport Conundrum  
 ɈThe size of current  generation of ethanol production  

plants is limited  by the amount  of  crop that can be 
economically trucked  to the plant  

ɈProduction  plants can not take advantage of 
economies of  scale 

ɈProduction  plants may not operate year-round  because 
of harvest patterns 

ɈProduction  plants may not be able to switch  crops to 
reduce costs because of longer transport  distances  
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Minimizing the Cost of Biomass 
Transportation  

Breaking the Transport Conundrum  

Separating biorefinery  functions  is an answer to the 
conundrum  

1.  Conversion  of  biomass to high  density liquid  sugars or 
other intermediate  compounds would  occur at a network  
of decentralized,  low -capital  facilities, often co-located 
with  grain elevators 

2. Intermediate  liquids  or Ɂ×ÙÌÊÜÙÚÖÙÚɂ would  be 
transported  by truck  or rail  to existing refineries 
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Minimizing the Cost of Biomass 
Transportation  

Breaking the Transport Conundrum  

3. Existing petroleum  refineries or biorefineries could be 
retrofitted  to utilize  intermediates or precursors as a 
feedstock alternative  to crude oil  

4. Biofuel  production  would  be year-round , utilizing  a 
variety  of different  biomass sources harvested at 
different  times of year 

5. Multiple  biofuels  and other  bio -chemicals would  be 
produced at one facility,  provides  market  response 
flexibility   
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How can  

ɈGrowing crops,  

ɈUsing forest products,  

ɈGrowing algae, or  

ɈUsing waste from food 
processing or municipal waste 

 Help or Hurt the Environment?  
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Small Group Discussion Question:  Environmental  



Principles of Sustainability   

   

ɈEconomic     Environmental    Social 

×Carbon Cycle/Climate Change 

üReduce Green House Gases in  

 the atmosphere 

ü1ÌËÜÊÌɯÖÜÙɯɁÊÈÙÉÖÕɯÍÖÖÛ×ÙÐÕÛɂ 

üReduce Black carbon from  

   cooking fires 

×Reduce use of fertilizer 

×Reduce use of water 

×Grow crops that sequester carbon 
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How do we use land for 
Food/Fuel/Feed/Fiber and 
Fun? 

Who gets to decide how land is 
used? 

Locally, Nationally, Internationally  
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Small Group Discussion Question: Social 



Principles of Sustainability  
ɈEconomic  Environmental       Social 

 

üGovernment  

 

ü Land ownership  

 

üTransportation  

 

üInfrastructure  

 

üEducation  
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Principles of Sustainability   

   

ɈEconomic     Environmental     Social 
 

ɈLand Use Practices 

ɈDecision-Making  

ɈForm of Government  

ɈCultural Values and Traditions  

ɈEconomic System 

ɈMarket -Based 

ɈLevel of Government Influence  

ɈPrestige and Aspirations 
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2007 Renewable Fuels Standard 
 Sec. 202  Energy Independence and Security Act of 2007 
(Billion Gallons/Year)  
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Additional 
Advanced Biofuels 

Cellulosic Biofuels 

Corn Ethanol 

Copyright 2010Advanced Biofuels USA  53 



2007 Renewable Fuels Standard 
 Sec. 202  Energy Independence and Security Act of 2007 
(Billion Gallons/Year)  
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. 

Private  
Investors 

 

Government 
 

 Long-term  
Personal  
Passion 

Credit  
Markets/  

Banks 

Venture 
 Capital  

Valley  
of Death 

 
Exit Strategy  

2-3 years;  
20% ROI 

 

Federal 
 

States 
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%ÜÕËÐÕÎɯÖÍɯɁÕÌÞɂɯand ɁÕÌÝÌÙɯÉÌÌÕɯ 

ËÖÕÌɯÉÌÍÖÙÌɂɯtechnologies 
 

New Ideas? 
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Why are they important ? 
What are they used for?  

How are they made? 
Can we buy them NOW?  

.1Ȯɯ6ÏàɯÊÈÕɀÛɯÞÌɯÉÜàɯÛÏÌÔɯÕÖÞȳ 

 



Which Products Can 
You Buy NOW?  

ɈCellulosic Ethanol? 

ɈBiodiesel? 

ɈRenewable Diesel? 

ɈɁ#ÙÖ×-(Õɂɯ!ÐÖÍÜÌÓÚȳ 

ɈCo-Products? 
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