Chem 126A –Walczak

Spring 2010


Scientific Reasoning Assignment #2:  E85 vs. Gasoline

Due March 26, 2010

We continue our work in developing our abilities to effectively communicate the solutions to scientific problems.  This time we will work with an enthalpy problem and use our knowledge of thermodynamics to determine the enthalpy derived from burning two fuels:  E85 (ethanol:gasoline blend) and “regular” gasoline.



The product of the scientific reasoning assignments is a one page, typed paper outlining your solution.  Each paper contains four parts:

· a diagram (here this may include chemical reactions, calculations, energy level diagrams, etc.) 

· a conclusion or solution statement for the problem

· an explanation of your approach to solving the problem

· a discussion of shortcomings of your solution or approach

The order in which these four components are included is up to you.  Depending on the problem at hand, one particular ordering may be most convenient.  Use the underlined words as headings to guide your reader.  Remember to use chemistry language correctly.  



Some vehicles marketed and on the road today are capable of burning “E85,” a fuel that is a mixture of gasoline and ethanol.  The name comes from the fact that the fuel is 85% ethanol.  Ethanol comes from plants, primarily corn in the U.S.  The corn is fermented and distilled to produce the ethanol fuel.  The implications of ethanol fuel are broad and encompass economic, environmental and engineering concerns.

Advantages of Ethanol fuels:

Lower dependence on foreign oil

Creates jobs in the U.S.

Cut some gas taxes, which will lower fuel costs

Cleaner burning fuel than gasoline


Disadvantages of Ethanol fuels:

High investment in research and development before being able to switch from gasoline to ethanol

Costs of transforming facilities and infrastructure, including engine parts

Dependence on domestic farmers

Crop land not put to other use (e.g., growing food); higher cost of groceries

The blending of ethanol and gasoline in E85 makes it possible for some of the disadvantages to be overlooked.  The damage to engine parts, for example, is less for the blend than for straight ethanol fuel.  

Concerns about using carbon-based fuels, which produce CO2 upon combustion, are central to the global warming debate.  The Kyoto Protocol
 calls for a reduction of greenhouse gases, of which CO2 is one.  Consequently, any consideration of alternative fuels should consider the emission of CO2 as part of the evaluation process.

Is the energy content of E85 and gasoline comparable?  How far can you drive on a tank of E85 compared to a tank of gasoline?  Will you have to fuel up more frequently as you go about your normal driving?  

Finally, in the current economic climate, the impact of fuel costs on consumer’s pocketbooks is important to consider.  The cost of E85 fuel is usually about 15-20% less than gasoline.
  

Problem Statement:  Compare ordinary gasoline (approximately octane (CH3CH2CH2CH2CH2CH2CH2CH3)) and E85 fuel (85% ethanol (CH3CH2OH) and 15% octane).  Consider energy, CO2 emissions and economics in your comparison.  For a 12-gallon “gas” tank, determine the enthalpy of reaction when each fuel is combusted.
  Be sure to address the following questions in your paper:

· Which fuel provides more enthalpy per tank (DH)?  

· Which fuel produces more CO2 per mile?

· How many miles can a vehicle travel on a tank of gas?  Assume that the vehicle with a 12 gallon tank can travel 360 miles on a tank of gasoline.

· What is the MPG (miles per gallon) for each fuel?  

· Which fuel costs more per mile driven?
This problem lends itself well to presenting results in tables.



Some potentially useful information:

	Fuel
	density (kg/m3)
	miles per tank

	Octane
	704
	360

	Ethanol
	789
	?


� The Kyoto Protocol is an international agreement about reducing greenhouse gas emissions.  You can read more about it at: http://unfccc.int/kyoto_protocol/items/2830.php, accessed 3/9/10.


� You can find current gas prices for gasoline and E85 at various websites, including http://e85prices.com/, accessed 3/9/10.


� Remember “combustion” means a reaction between a fuel and oxygen to produce carbon dioxide and water.  A balanced chemical reaction is a good starting point!





