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Technology Fact Sheet

Ethanol

Technology:

Ethanol is a liquid transportation fuel made from renewable resources that can replace petroleum products.  The existing ethanol industry utilizes primarily the starch from corn kernels as a feedstock for well-established fermentation technologies (similar to the production of alcoholic beverages).  Ethanol can also be produced from cellulosic feedstocks, such as agricultural residues, dedicated energy crops, municipal wastes, and forest residues.  Near-term technology involves acid hydrolysis of feedstocks to produce sugars, coupled with fermentation.  Current research is developing improved enzymes for a more cost-effective biochemical hydrolysis to pair with fermentation.

Benefits:

About one-third of U.S. CO2 emissions are generated by producing and consuming transportation fuels.  Products made from petroleum, more than half of it imported, comprise the vast majority of transportation fuels in the U.S.  Replacing petroleum products in vehicle fuels with ethanol can improve energy security and reduce carbon dioxide emissions.  The carbon released when fossil fuels are burned has been sequestered underground for millions of years and increases the current atmospheric concentration of CO2.  Much of the carbon released with the burning of ethanol, made from biomass feedstocks, was absorbed from the atmosphere during plant growth in the recent past, contributing far less “new” carbon dioxide to the atmosphere.

Energy Savings:

Ethanol is valuable as a strategic replacement for petroleum-based fuels that reduces GHG emissions and oil imports.  Energy savings per se is not a goal.

Petroleum & Carbon Emissions Reduction Potential:

A study by Argonne National Laboratory’s Center for Transportation Research examined the effects of using ethanol blended with gasoline on petroleum use and greenhouse gas emissions (GHGs).
  To include the full ramifications of using different fuels, the study used a “cradle to grave” analysis.  The study’s findings relating to petroleum use and GHG emissions are summarized in the table below.  Results are shown for a low ethanol blend (10%) and a high ethanol blend (85%).

Reductions in Petroleum Use and GHG Emissions

Per Vehicle Mile

Using Ethanol/Gasoline Blends vs. Using Conventional Gasoline

In a Mid-Sized Passenger Car

	
	Current Corn-Based Ethanol
	Future Cellulosic Ethanol

	Amount of Ethanol in Blend
	Petroleum Use
	GHG Emissions
	Petroleum Use
	GHG Emissions

	10%
	6%
	1%
	7%
	8-10%

	85%
	73-75%
	14-19%
	71-73%
	68-91%


Applications:

Ethanol is primarily viewed as a replacement for transportation fuels, especially gasoline.  Virtually all cars sold in the United States are warranted by manufacturers to operate on blends of ethanol in gasoline of up to 10%.  Some cars, called “flex fuel” vehicles, have engines that have been modified to burn either gasoline or blends containing mostly ethanol, principally E85.  Studies have shown that ethanol can also be blended with diesel fuel.  Other potential uses that have been investigated include use in piston-driven small aircraft engines and in fuel cells.

Technology Calculator:

Ethanol is primarily a transportation fuel rather than a power generation fuel.  Cost calculations depend on many factors and cannot be summarized in a table comparable to the electricity generating costs provided in other fact sheets.

Related Websites

http://www.ethanolrfa.org/index.shtml

The Renewable Fuels Association

http://www.fsa.usda.gov/daco/bio_daco.htm

USDA Bioenergy Program

http://www.e85fuel.com/



National Ethanol Vehicle Coalition

http://www.bioproducts-bioenergy.gov/

Biomass Research & Development Initiative

http://www.afdc.doe.gov/



Alternative Fuels Data Center

http://bioenergy.esd.ornl.gov/bfdpmain.html

ORNL Biomass Feedstock Research & Analysis Program

http://www.nrel.gov/programs/biomass.html

NREL Biomass Program

DOE Website:

http://www.eren.doe.gov/RE/bio_fuels.html
� Effects of Fuel Ethanol Use on Fuel-Cycle Energy and Greenhouse Gas Emissions, M. Wang, C. Saricks, and D. Santini, Center for Transportation Research, Argonne National Laboratory, January 1999.
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