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The Need for Alternative Fuels

� Oil is a major resource of energy

� What do we do without petroleum oils?
� Price of petroleum continues to rise

� Energy Independence 
� Finding something renewable and harmless



Types of Alternative Fuels

• Methanol
• Ethanol
• Biodiesel
• Electricity 
• Hydrogen
• Compressed Natural Gas
• Liquefied Natural Gas



Electricity

Benefits
• Ultimate Goal
• Very efficient in smaller vehicles
• Very renewable
• Very Safe
Disadvantages
� Massive Cost
� Not possible for larger equipment



Biofuels

� Effective
� Less Harmful
� Renewable
� Easy Resolution
� Can be used in many cars today



Definition of Biofuels

• “Biofuel is derived from biomass —
recently living organisms or their metabolic
byproducts, such as manure from cows. It 
is a renewable energy source, unlike other 
natural resources such as petroleum , 
coal, and nuclear fuels.” -www.biofpr.com



Biofuel History

• 1898 Rudolph Diesel created a diesel 
engine that ran on peanut oil in Paris

• 1908 Model T engine to run on ethanol
• Biofuels were nearly 25% of the oil sales 

in the 1920’s
• Disappear in 1940’s due to lowered 

petroleum gas prices
www.oilandwaterproject.org



What is Biodiesel?

• “Biodiesel is a domestic, renewable fuel 
for diesel engines derived from natural oils 
like soybean oil” –biodiesel.org



Biodiesel Today

• Has been researched in 28 countries

• 21 of those countries currently have large-scale 
production

• In Europe, there are nearly 75 biodiesel 
production plants

• In Germany, there are over 1500 places to 
purchase it and has been a major source of fuel 
since the 1980’s

www.eere.energy.gov/biomass



What is in Soybean Oil?

• Triacylglycerols with a mixture of fatty 
acids moieties, typically:
– 51% linoleic acid

– 25% oleic acid
– 10% palmitic acid

– 7% linolenic acid
– 5% stearic acid
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Reaction Scheme
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Mechanism
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The Major Benefit

• Very Green experiment
• Prevents waste
• Safer chemicals and products
• Less hazardous Syntheses 
• Renewable feedstock
• Use of Catalysts
• Safer solvents
• Prevent pollution 



Goals and Outcomes

• Research
• Run biodiesel Procedure (several times)
• Tweak Procedure
• Develop procedure so it can be 

experienced in High School laboratories.
• Replace methanol with ethanol



Variables to experiment

• Starting Reagents
� Alcohol 

� Ethanol 
� Methanol

� Oil dependent upon what alcohol
• Catalyst

� KOH
� NaOH

• Time
• Washing (which 306 did not attempt)



Disadvantages

• Only supply 15% of oil that is demanded 
today

• Increase in food prices
• Money shift
• Filters in vehicles

www3.me.iastate.edu/biodiesel



Developments

� Microreactors



Future Developments

� Microalgae
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