Bond Making and Bond Breaking

During chemical reactions, energy is either released to the environment (exothermic reaction) or absorbed from the environment (endothermic reaction). During chemical reactions, bonds are broken in the reactants and new ones are made in the products. Bond-breaking is an endothermic process and bond-making is an exothermic process. The average bond dissociation energies of some chemical bonds are shown in the following table.

Selected Bond Energies
	Bond 
	Bond Energy(kJ/mole) 
	Bond
	Bond Energy(kJ/mole)

	H-H 
	432 
	C=O 
	799

	O=O 
	494 
	C-C 
	347

	O-H 
	460 
	C=C 
	611

	C-H 
	410 
	C=C(aromatic) 
	519

	C-O 
	360 
	N=O 
	623



For any chemical reaction, the overall energy change, the enthalpy of reaction(DH), is the difference of all the energy absorbed in bond-breaking and all the energy released in bond-making.

DH =(bonds broken)- (bonds formed)

At class:

1. Write a balanced chemical equation for the combustion of hydrogen gas and calculate the enthalpy using the data in the bond energy table. Is this an endo or exothermic reaction? 




2. Determine the amount of energy produced (H) from the combustion of methane gas.




Homework:  Use the data provided in the bond energy table.
3. The major component of natural gas is methane while the gas used in your barbecue is propane. Assuming complete, clean burning, compare the amount of energy released by each in terms of kJ/mole of carbon dioxide produced and in terms of kJ/g of fuel. Do your calculations based on bond breaking and making that occurs in the combustion reaction.
4. How much heat was produced from the Hindenburg explosion?  Use the following data to solve.  The volume of the Hindenburg is 211,890 m3
The density of Hydrogen gas is 0.089988g/L.
Use the enthalpy calculations from question #1. 






5. Research E85, what is it, how is it used, how does it effect the environment, compare cost per gallon with miles per gallon, how does it effect dependency on foreign oil, and other thoughts.  After researching E85 you must choose to be pro or con for the increase use and production of E85 in the future.  Which side to choose and why?






6. Write a balanced chemical equation for the combustion of ethanol. The H=-1367kJ/mol.
a. is the reaction endothermic or exothermic?
b. If 85.00 grams of ethanol were burned, how much energy would be produced?






7. 
Illustrate the combustion of ethanol and then calculate the enthalpy using the bond energy table.  Does your measured value match the accepted value? 
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