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Introduction: 
 

The ability to convert the carbohydrates present within algae 
biomass to high value industrial solvents, namely bio-acetone and 
bio-butanol, has been demonstrated. Clostridium sp., an obligate 
anaerobic, spore forming, saccharolytic, and acetone butanol and 
ethanol (ABE) producing microorganism is capable of metabolizing 
the carbohydrates present in algal cells. This metabolic activity 
produces acetone and butanol, in relatively high quantities, as 
fermentative byproducts. This has been confirmed via GC analysis of 
the clarified supernatant measured against calibration curves 
established using analytical standards. Our claim is that we can 
produce these high value and renewable solvents using algae 
biomass as well as the algae meal that is produced throughout 
biodiesel production processes. The U.S. has become dependent on 
foreign oil and there is no definitive plan for when oil reserves run 
dry. There are many alternative fuel sources that have become topics 
of debate in recent years. However, many of them are not 
economically viable, or cannot keep up with the high fuel demand. 
Using solvents produced through ABE fermentation can help lower 
dependence on foreign oil and stimulate domestic energy economies 
by helping struggling manufacturing and agricultural industries with 
a drive for alternative energy.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Objectives: 
 

•  Produce ABE from Clostridium using algae as the substrate.  
•  Quantify ABE production via GC analysis.  
•  Separate and purify bio-solvents via distillation. 

	  
	  
	  

Materials and Methods: 
 
 
 
 
 
 
 
 
 
 
 

Results: 
 
 
 
 
 
 
 
 
 
 

	  
 
 
 
 
 
 
 
 
 

	  

Discussion: 
 

•  Acetone and butanol can be produced from algae biomass. 
•  Clostridium sp. has been shown to produce these solvents using 

algae biomass and/or algae meal (generated from the biodiesel 
production process). 

•  These products are considered high value products as well as 
renewable. 

•  The production of these solvents has been confirmed via GC 
analysis. 

•  These results are comparable to other published literature where 
other types of substrates or feedstocks are used (ex: corn fiber 
arabinoxylan, starch, glucose). 

•  The process of converting/metabolizing algae to solvents by using 
ABE producing Clostridia species is not found in the referred 
literature, and may indeed be a novel process.  

•  The production of these solvents may have great implications in 
stimulating domestic energy economies.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Future Work: 
 

•  The procedure(s) will be optimized to maximize solvent 
production.  

•  Once ABE production has been optimized, the process can be 
scaled up to produce these high value solvents in large quantities. 
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Acid and solvent production chromatogram using 10% algae meal 
supplemented with 1% glucose.  
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Acid and solvent production from Clostridium sp. using 10% algae 
meal. Results are mean values from two replicates.	  
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Acid and solvent production from Clostridium sp. using 10% algae 
meal supplemented with 1% dextrose. Results are mean values from 
two replicates. 
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Fermentor (37°C) 

A) Acetone and B) Butanol are both 
high value products that can be used 
for high energy liquid fuels. 
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