Name___________________________ Date____________________ Chemistry
Heat of Combustion of Candle Wax

Purpose:

In this laboratory, you will burn a candle to heat up a soda can containing some water.  By measuring the temperature change of the water, and the mass of candle burned, you will be able to determine the energy released when candle wax is burned on a kJ/mol basis.  That is, you will determine the heat of combustion of candle wax.
Procedure:

1)  Melt some wax to affix a candle to a plastic tray.

2)  Determine the mass of the tray/candle system to the nearest 0.01 g.  Record this mass in the data section.

3)  Determine and record the mass of a clean, dry aluminum soda can.  Bend the tab up-right so that it can be suspended from an iron ring with a glass stirring rod as shown in the diagram below.

4)  Fill the soda can about ½ of the way with cool tap water.

5)  Record the initial temperature of the water to the nearest 0.1 (C.

6)  Set up the apparatus as shown.  Light the candle and, with occasional stirring, heat the water to about 20( C higher than the water’s initial temperature.  Carefully blow out the candle, and record the final temperature of the water to the nearest 0.1 (C.

7)  Re-weigh the tray/candle system to the nearest 0.01 g.  Record.

8)  Pour the water from the aluminum can into a graduated cylinder to determine the 
     volume of  water used.  Take the density of water to be 1.00 g/mL.
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Data:

1)  Initial mass of tray/candle = 

__________

2)  Mass of aluminum can =

  
__________

3)  Initial temperature of water = 
  
__________

4)  Final temperature of water =
  
__________

5)  Final mass of tray/candle =  

__________

6)  Volume of water = 

  
__________

Calculations:  Make sure to show all calculations, and be aware of units and 



significant figures!
1)  Determine the mass of the candle wax that burned.

2)  Determine the energy (in J and kJ) gained by the water and aluminum can.  For water, S = 4.184 J/g°C and for aluminum, S = 0.897 J/g°C. 

3)  Determine the heat released per gram of candle wax burned.  Express your answer in 

      kJ/gram.

4)  Determine the heat released per mole of candle wax burned.  The formula for the 

     candle wax is C36H74.  Express your answer in kJ/mole.

Follow-up Questions:

1)  Do you think your experimentally determined heat of combustion of candle wax is 

     anomalously high or low?  Give a specific reason for stating your answer.

2)  Write the balanced equation for the combustion of candle wax, C36H74.  

3)  How many grams of water will be produced when 1.00 grams of candle wax is burned?  Refer to the previous problem for the balanced reaction.

4)  Propane (C3H8) has a heat of combustion of 2220 kJ/mole.  Determine the heat of combustion of propane in J/g.

5)  Suppose a student does an experiment to determine the heat of combustion of butane, a compound with the formula of C4H10.  A small butane lighter is used to heat 250.0 mL of water.  The data that was taken is given below.  Use the information to determine the heat of combustion of butane in kJ/mol.  (For this experiment, assume that the heat absorbed by the aluminum can was negligible.)  

	Initial mass of butane lighter
	72.30 g

	Final mass of butane lighter
	70.42 g

	Initial temperature of water
	22.8 ˚C

	Final temperature of water
	47.6 ˚C

	Mass of water heated
	250.0 grams


Hypothetical Data:

1)  Initial mass of tray/candle = 

48.35 g

2)  Mass of aluminum can =

  
13.25 g

3)  Initial temperature of water = 
  
22.8 °C

4)  Final temperature of water =
  
42.9 °C
5)  Final mass of tray/candle =  

47.76 g

6)  Volume of water = 

  
178 mL

