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Dr. Cary Willard

Quiz 9A (20 points)




March 30, 2006
Data:  specific heat of water = 4.184 J/g K, heat of vaporization of water = 43.9 kJ/mol

1. (5 points) The heat of formation for ethanol, CH3CH2OH is -278 kJ/mol.  Write the chemical equation for the reaction described by this heat of formation. 
2. (5 points) The reusable booster rockets of the space shuttle use a mixture of aluminum and ammonium perchlorate as fuel.  A possible reaction is 
3 Al(s)  +  3 NH4ClO4(s)  (  Al2O3(s)  +  AlCl3(s)  +  3 NO(g)  + 6 H2O(g)
Calculate Ho for this reaction using standard heats of formation data.
	Compound 
	Hf (kJ/mol) 

	Al2O3(s) 
	-1669 

	AlCl3(s) 
	-704 

	NO(g) 
	+90 

	NH4ClO4(s)  
	-295 

	H2O(l) 
	-286 

	H2O(g) 
	-242 


3. (5 points) Acetic acid is responsible for the sour taste of vinegar.  It can be manufactured using the following reaction:
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Use tabulated values of bond energies to estimate H for this reaction.

	bond
	Average Bond Energy (kJ/mol)

	C—H
	413

	C—C
	347

	C═C
	614

	C≡C
	839

	O—H
	467

	C—O
	358

	C═O
	745

	C≡O
	1072


4. (5 points) Predict when the following reaction is spontaneous, (always, never, at high temperature, or at low temperature) and explain your reasoning.
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