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Biodiesel is diesel fuel made from vegetable and animal 
fats and oils, or triglycerides (three chains of fatty acids 

joined by a glycerin molecule). The biodiesel process 

replaces the glycerin with methanol, forming fatty 

acid methyl esters. This process is called alcoholysis or 

transesterification.  

What is Biodiesel?



Biodiesel:

Can be blended with petro-based 

diesel (eg. B20) or used in its

pure form (B100).  

Can be used in existing diesel 

vehicles with little or 

no modification.  

What Can You Do With Biodiesel?
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Why Use Biodiesel?

Biodiesel can be made from renewable resources.  

Producing biodiesel from waste vegetable oil is a 
conscience usage of resources.  

Biodiesel reduces emissions of both carbon 
monoxide and carbon dioxide by over 50% on a net 
life cycle basis. 
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Records show that the process for creating biodiesel 
ǿŀǎ ŦƛǊǎǘ ŎƻƴŘǳŎǘŜŘ ŀǎ ŜŀǊƭȅ ŀǎ ǘƘŜ ƳƛŘ муллΩǎΦ

5ǳǊƛƴƎ ǘƘŜ ŜŀǊƭȅ мфллΩǎ ǎŜǾŜǊŀƭ ŎƻǳƴǘǊƛŜǎ 
experimented with biodiesel as an alternative to 
petroleum diesel.

Within the past twenty years, several countries 
throughout the world have built biodiesel plants in 
an effort to fight petroleum diesel costs. 

Biodiesel History



Europe:  Nearly 1,700 biodiesel service 

stations in Germany and Austria.   

United States:  Over 1,100 blended 

biodiesel service stations in the US.

Every Branch of the US military.

NASA

Over 100 school districts
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Biodiesel can be made from waste vegetable oil.  
This waste product comes from sources such as 
restaurants that use vegetable oil for cooking. 

A mixture of methanol and a catalyst (NaOH or 
KOH) is added to the vegetable oil.  The fatty acid 
methyl esters form (biodiesel) as the glycerin is 
removed from the vegetable oil.  

The biodiesel is then washed. 

Biodiesel Production



Pictorial by Graydon Blair of the Utah Biodiesel Cooperative
http://www.utahbiodiesel.org/biodiesel_making.html



After Glycerin removal, biodiesel needs to be 
cleaned/purified before use:



Waste vegetable oil can usually be obtained for 
free from local restaurants.

Methanol, also used as race car 
fuel, can be obtained from local 
race tracks or race fuel suppliers. 

The Catalyst, NaOH or KOH, is supplied by 
laboratory or chemical suppliers.  

Biodiesel Process Chemicals
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Biodiesel processors can be as small and simple 
as a glass jar, creating a few ounces of biodiesel.  

The Processor
Biodiesel processors can be made with everyday 
components.  Their designs are many and varied.  

Or they can be more complex and 
produce several gallons at a time.
(The example shown is a 25 gallon 
processor.) 



The Processor
This proposed plant in Queensland, Australia will produce 

around 50 million gallons per year at full capacity.  



Limited supplies of new and waste triglycerides keep 
biodiesel from being a viable replacement for fossil fuel 
diesel.   

As compared to large-quantity production, small-quantity 
biodiesel production operations:

ÅOperate with similar efficiency

ÅAre cost effective due to the utilization of waste
vegetable oil.  (~$0.70-1.20 per gallon)

ÅReduce impact to the environment 

ÅRequire less waste management

Production of Biodiesel



The biodiesel generation process allows a great amount of 
creativity.  Processor designs are many and varied.  Most can 
be made with everyday, readily available components.  

With knowledge of the process, a simple 40 gallon biodiesel 
processor can be built for under $2000.  This does not 
include vegetable oil collection equipment. 

Turnkey processors are considerably more expensive. 

Processor Design and Costs



Proposing that ASME Midlands build a biodiesel 
processor.  

This processor will convert waste vegetable oil into 
biodiesel.  

The processor will be easily transportable to technical 
presentations.  

The processor can even be displayed at local events, 
creating more visibility for Midlands ASME.  

ASME act as a resource for small-scale biodiesel 
generation in the Midlands.

Midlands ASME Biodiesel Processor



Waste vegetable oil collection device.  (eg. 50 Gallon 
drum with hand pump.)  

Titration lab equipment.  (eg.  Hot plate stirrer, 
chemicals, etc. . .)  

Process tanks, piping, valves, electronic pump.

Custom welded stands and other devices to create a 
transportable design.  

Process chemicals.  

ASME Biodiesel Processor Materials



ASME Biodiesel Processor Costs
Water Heater $500 

Plastic Graduated Carboys and Fittings $100 

Hot Plate Stirrer $200 

Centrifugal Motor Pump $450 

Plumbing, Valve, Etc $300 

Literature $100 

Lab Equipment $30 

Collection Lid for Oil $200 

Drum Heat $200 

Misc. Water heat items $75 

Cam-Lock Connectors $70 

Scale $40 

Metal for Stands $400 

Hand Fuel Pump $120 

55 Gallon Drum $150 

Containers Misc. Handling $500 

Contingency $500 

Process Chemicals $300 

Total $4,235 



Public Safety

Storage of processor and chemicals

Disposal of waste materials  

Regulations, government

Biodiesel Processor Considerations



Work together with ASME Members and the 
community to design and build an operating 
biodiesel processor.  

Teach and inform others about alternative forms of 
energy.

Gain visibility for ASME Midlands

Lead by innovative example.  

ASME Biodiesel Processor Goals



To promote and enhance the technical competency 
and professional well-being of our members, and 
through quality programs and activities in 
mechanical engineering, better enable its 
practitioners to contribute to the well-being of 
humankind. 
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