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• Yeast converts sugar to ethanol and
carbon dioxide in fermentation
• Near 50/50 mass ratio of ethanol to
carbon dioxide
• Large portion of products is carbon
dioxide gas
• What if all of the carbon dioxide
stream was converted into a
valuable co-product?
• Algae production produces oil and
feed, which are also produced by
ethanol plants

• Autotrophic microalgae are
cultivated on land in large ponds,
or in enclosed photobioreactors
using enriched CO2, as shown in
Figure 2.

• Unlike a coal power plant, an
ethanol plant starts with a clean
carbon dioxide stream.
• Ethanol plants are generally
located in rural areas and land
space is more available for large
algae operations. With 370 acres of
land covered with white plastic,
land would be a significant capital
investment.
• Aside from the availability of CO2,
ethanol plants also have waste
heat that can keep algae at optimal
temperature even during winter
months and a nutrient rich backset
that could work well as a growth
medium.
• A tubular PBR system, similar to
Figure 3, has a large install and
operating cost.

• A typical 50 million gallon/year dry
grind ethanol plant that currently
produces approximately 160,000
tons of CO2/year could produce
65,000 tons of algae on 370 acres
of land.
• At current prices for corn oil and
DDGS, 65,000 tons of algae
equates to $24 million in added
revenue as seen in Table 1.

Figure 2. Photo of an algae photobioreactor [1]
Nutraceuticals

Figure 1. Flowchart of the proposed colocation of algae farm and ethanol plant
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Co-location of algae farms and
ethanol plants is a potential
strategy to improve the utilization
of waste streams as shown in
Figure 1.
Potential to add diversity to
biochemical production

• The CO2 can come in the form of
flue gases from power plants or be
obtained from other fossil fuel
combustion and from biorefineries.
Thus they can help recycle
greenhouse gases and reduce
greenhouse gas emissions overall
when the algal biomass is
converted into biofuels or feed
additives.
• Some plants currently capture their
CO2 and sell it to bottling
companies. This generates an extra
$14 million in revenue[2].

Table 1. Potential economics of 50 MM gal/yr
ethanol plant with combined algae harvesting

●

To implement our solution, there
needs to be advancements in the
field to help reduce the cost of
extracting the oil from algae and
make it more economical.
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