PC.6
C.6 USING HEATS OF COMBUSTION (pg.201 - 202)

1.  The burning of hydrocarbon can be described by the equation…

2.  The equation for burning ethane is…

3.  Table 5 (pg. 201) indicates that ethane's heat of combustion is
4.  Burning one mole of ethane releases…

5.  The balanced equation for the burning of ethane represents 
     the burning of…

6.  The total thermal energy released will be twice that released 
     when one mole of ethane burns…

     ●
7.  The complete combustion equation is…

     ●
8.  Heats of combustion can also be expressed as energy 
     produced when…

9.  This helps us determine how much thermal energy is released 
     in burning a…

10.  How much thermal energy would be produced by 
       burning 12 g of octane, C8H18 ?
11a. Butane (C4H10) gas is the fuel that is often used in cigarette 

        lighters.  Show the combustion reaction for butane.

       ●
   b.  How much thermal energy, expressed in kJ/mol, is released in 
        this reaction?

       ●
   c.  How much energy is this expressed in kJ/g?

       ●
12.  Methane (CH4) gas, also known as natural gas, is the fuel that 

       is used in homes with gas furnaces and is burned in gas stoves.  
       If one thousand five hundred kilograms of natural gas was 
       burned in your house last winter to heat your home, how much 
       thermal energy was produced? 
      ●
13a.  The equation for the burning of propane, a gas that is often 

         used in backyard cookouts, is…

●
    b.  The burning of one mole of propane releases                   kJ of 

         energy which is equal to                  kJ / g .
    c.  How much energy would have been produced if a pound of 
         propane was burned during a cookout at your house?
        ●
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Heats of Combustion pg. 201

	Hydrocarbon
	Formula
	Heat of Combustion

( kJ / g )
	Molar Heat of Combustion

 ( kJ / mol )

	Methane
	CH4
	55.6
	890

	Ethane
	C2H6
	52.0
	1560

	Propane
	C3H8
	50.0
	2200

	Butane
	C4H10
	49.3
	2859

	Pentane
	C5H12
	48.8
	3510

	Hexane
	C6H14
	48.2
	4141

	Heptane
	C7H16
	48.2
	4817

	Octane
	C8H18
	47.8
	5450


Name_________________________   Period_______   Date____________

YOUR TURN:  HEATS OF COMBUSTION (pg. 202 - 203)

1. How much energy (in kilojoules) is released by completely burning

    25.0 mol of hexane, C6H14?

2.  Write a chemical equation, including thermal energy, for the complete

     combustion of these alkanes:

a.  Methane

b.  Butane:

3a.  How much thermal energy is produced by burning two moles 

       of octane?

       b.  How much thermal energy is produced by burning one gallon of

            octane? (One gallon of Octane has a mass of 2,660 g)

       c.  How many kilojoules of useful energy would be stored in a 20.0 

            gallon tank of gasoline if your car operated so inefficiently that 

            only 16 % of the thermal energy from burning fuel is converted 

            to useful energy?

4.  The heat of combustion of carbon as coal is 384 kJ per mole.  Write a 

     chemical equation for burning carbon. Include the quantity of thermal 

     energy produced.
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C.6  USING HEATS OF COMBUSTION (pg. 203)

1.  As automobiles became popular in the United States, 
     gasoline demand...

2.  The gasoline fraction normally represents only...

3.  It is possible to alter the structures of some petroleum 
     hydrocarbons so that...

C.7  ALTERING FUELS (pg. 204)

1.  The market for one petroleum fraction may be much less...

2.  By 1913, chemists had devised a process for  CRACKING  
     molecules in kerosene into...

3.  Hydrocarbon molecules with 1 to 14 or more carbon atoms can
4.  Hydrocarbons with 5 to 12 carbons are particularly useful...

5.  More than a third of all crude oil today...

6.  A CATALYST...

7.  Catalytic cracking is more energy efficient because it occurs at..
8.  Branched-chained alkanes burn more satisfactorily in…

PC.7-1

OCTANE RATINGS (pg. 205 - 206)

1.  A common reference for gasoline quality is the…

2.  The octane number of 100 is assigned to…

3.  An octane number of zero ( 0 ) is assigned to…

4.  A gasoline with the same knocking characteristics as a mixture  

     of 87% isooctane and 13% heptane has an octane number of…

5.  The higher the octane number of a gasoline…

OXYGENATED FUELS (pg. 206)

1.  A group of additives called OXYGENATED FUELS  are 
     frequently blended with gasoline to enhance its…

2.  Molecules of these substances contain oxygen in addition to…

3.  Two common oxygenated fuels are…

4.  Draw the chemical formula for…
· Methyl t-butyl ether (MTBE) :     
· Methanol :     

5.  A 10% alcohol-90% gasoline blend, is called… 

6.  Methanol can be made from…
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