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Introduction:

Going from algae to bio-fuel has the potential of removing our dependence on oil to a more
renewable resource. This will allow us to have a cleaner and more sustainable environment. There
IS an abundance of research on different procedures for obtaining biodiesel from algae, from
cultivation to extraction. Our objective is to develop a procedure for maximizing biodiesel
production and to adapt this plan to a plant design.
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Mass and Energy:

For this design we intend to match 5% of the total biodiesel production. This would require us to grow 375
tons of algae which would require 10 million gallons of media. Afterwards we could produce 16 thousand
gallons of biodiesel, enough to take you from Purdue to San Francisco about 260 times in a Jetta TDI. The
amount of energy place into making biodiesel yields a theoretical efficiency of 3.5 to 1. In terms of energy
return is great, but on the other hand mass (water usage) efficiency is 0.9%. Thus, a significant
consideration in the production of biodiesel is the impact and cost of the water utilized.

Budget:

The cost of the media alone is $3M/annum. Conservative production cost estimates are currently
$30/gal, which would return $380k/annum. In comparison, diesel currently costs approximately $4/gal,
one-sixth the cost of biodiesel production. Given current technology and the market value of diesel, it is
not profitable to produce biodiesel from algae.
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Future:

Through the use of genetic and metabolic engineering, it may be possible to modify algae
to grow faster and to yield a higher lipid content. It may also be possible to engineer
algae in such a way that it excretes excess lipids, or to modify another organism’s
metabolism to produce lipids that may be converted to diesel.
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