Chemistry Lab: Energy of combustion.

Introduction: In this experiment you will determine how much energy is released when candle wax and oxygen react to form carbon dioxide and water.  The amount of energy released depends on the amount of wax burned.  You will “trap” the energy released by heating a can of water. If you know the amount of water heated and its initial and final temperature, you can calculate the energy absorbed by the water. Theoretically, the amount of energy absorbed by the water should be equal to the energy released by the burning candle. To compare the results from different experiments, you will determine the quantity of heat released for each mole of the candle wax that was consumed.

The unbalanced equation for the combustion of paraffin is
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Objective: Determine the heat of combustion of paraffin.

Materials: Candle, soda can, temperature probe, ring stand with ring and clay triangle

Procedure:

1. Add 100 ml of water to a soda can. Since the density of water is 1 g/ml, we can assume the mass of the water is 100 g. 

2. Obtain a candle attached to a plastic holder. Do not disconnect the candle from the plastic holder. Determine the mass of the candle/holder.

3. Set up the ring stand ring and clay triangle. The wick of the candle should be about a half cm from where the bottom of the can will be.

4. Measure the initial temperature of the water. Light the candle and immediately place it under the can of water. 

5. Heat the water until its temperature changes about 15 – 20 C. Extinguish the candle. Stir the water with the temperature probe. Get the final temperature of the water. 

6. Mass the candle/plastic holder afterwards.

Data:

	1) Mass of candle before combustion
	

	2) Mass of candle after combustion
	

	3) Mass of water heated
	

	4) Temperature before combustion
	

	5) Temperature after combustion
	


Calculations:
	1) mass of candle wax burned.
	

	2) Molar mass of paraffin, C25H52
	

	3) moles of paraffin burned.
	

	4)  ∆t of the water.
	

	5) Calculate the quantity of heat absorbed by the water in the can. 
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     (c = 4.18 J/gC)
	

	6) Heat of combustion.  Express your answer in kJ/mole
	


Conclusions:

1. How did the value you obtained for the heat of combustion, ∆H, compare to that obtained by the other lab groups?

2. Had you used a more sophisticated calorimeter, would your answer be higher or lower?  Explain.

3. Write the balanced equation for the combustion of wax. Where does the energy term appear, reactants or products? Which stored more chemical energy, reactants or products?
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