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LAB: Combustion of a Hydrocarbon
Prelab:
A burning tea candle is placed below a beaker filled with water. The temperature of the water and beaker increases as the candle burns.
1) What type of reaction is the burning of a candle – endothermic or exothermic?
2) Which is considered to be the system – the beaker and water OR the candle and oxygen?
3) Is the system an open or closed system? Explain your choice.
Purpose: to determine the amount of heat released by a burning candle in J/g of candle burned and J/mole of candle burned
Materials:
Empty pop can		retort stand		ring clamp		stirring rod		tea candle
Balance			matches		water			thermometer
Procedure:
1. Determine the mass of the tea candle and empty pop can and record in the chart below.
2. Half fill the pop can with water and determine the mass of the pop can with water. Determine the initial temperature of the pop can and water. NOTE: the pop can’s temperature will be the same as the water’s.
3. Set up the apparatus as shown by the teacher.
4. Light the candle and immediately place it under the pop can and water. Allow the candle to burn until the temperature of the water rises at least 10o. Be sure to stir the water before you read the temperature. Blow out the candle and measure and record the temperature of the water once it stops rising. 
5. After the candle begins to solidify, determine its mass and record.
Observations:
	Pop can
	Mass when 
empty:
	
	Initial 
temperature:
	Final 
temperature:
	Change in
Temperature:

	Water
	Mass of water
and pop can: 
	Mass of water 
only:
	Initial 
temperature:
	Final 
temperature:
	Change in
Temperature:

	Tea candle
	Mass 
before burning:
	Mass 
after burning: 
	Mass of 
candle burned:
	
	











Calculations:
1. Water: 
a) What caused the temperature of the water to increase?
b) We can easily measure the amount of heat that was transferred from the burning candle to the water by using the formula below:
q = mcΔT  where q represents the amount of heat transferred in joules (J), m is the mass of the water in grams, c is the specific heat capacity of water (4.18 J/goC) and ΔT is the change in the water’s temperature

Using this formula, determine the amount of heat that was transferred to the water from the candle

Pop Can:
c) We can make similar calculations for the heat transferred to the pop can if we assume that the pop can is made exclusively of aluminum.
Calculate the amount of heat transferred to the pop can using the mass of the pop can, the specific heat capacity of aluminum (0.90 J/goC) and the temperature change of the pop can.

Total Heat Transferred:
d) Add the amounts of heat transferred to the water and to the pop can. This represents the total amount of heat transferred or released from the candle, assuming that the heat did not go elsewhere as well.

Candle:
e) Divide the total heat released by the candle by the mass of the candle that was burned. This will give you the amount of heat released by a burning candle in J/g.
f) Convert the mass of candle burned to moles of candle burned assuming that the candle wax is paraffin and that its formula is C31H64.
g) Divide the total heat released by the candle by the number of moles of candle that was burned. This will give you the amount of heat released by a burning candle in J/mol.

Discussion Questions:
1. What is the name of the procedure that was used in this experiment? See page 300 in the textbook if you are not sure.
2. The theoretical amount of heat released by paraffin wax is 42000 J/g. What is your percent error?
3. Determine some valid sources of error.
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