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Heat of Combustion

Introduction:  The quantity of heat released when a given amount of a substance burns is called the heat of combustion.  The amount of heat released when one mole of that substance is burned is called the molar heat of combustion.  These measurements are usually taken at thermodynamic standard conditions (298 K and 1 atm), and it is symbolized by  ∆Hocomb. 

Objective- In this lab you will investigate the molar heat of combustion of paraffin, C25H52.  The basic formula in use is q = mc∆T.  Be sure you understand this concept.

Pre-Lab calculations and problems.

1.  How much heat will it take to raise 750 g of water from 25oC to 75oC?  The specific heat of water is 4.18 J/g oC.

2.  Sally Student combines 50.0 g of water at 20oC with 100. g of water at 70oC.  What is the final temperature of the mixture?

3.  Given the following equation:


C3H8   +  5 O2  (  3 CO2   +   4 H2O     ∆H = -2200kJ

How many kilojoules of heat are released when 3.64 g of propane, C3H8, are burned?

4.  If the heat from problem 3 were absorbed by 250 g of water at 18oC, what would be the final temperature of the water?

5.  What is the molar mass of paraffin, C25H52?

Procedure:  

1.  An aluminum can has been provided.  Mass the can and record.  Put a glass rod through the pop top and support on a ring and stand as shown in the diagram.

[image: image1.wmf]2.  Pour approximately 100 mL of cold water into the can.  Be sure than no ice is transferred into the can with the water.  

3.  Mass your candle and record the mass.










4.  Set up your CBL and calculator with a temperature probe.  


APPS:  ChemBio


SET UP PROBES


1 probe, temperature.


Put in channel 1


Use the stored calibration.


MAIN MENU  COLLECT DATA


Time graph


Time between samples:  2


Number of samples:  150


Use the time set up unless you made a mistake.


Ymin = 0


Ymax =50


Yscl=1

5.  Start the program.  Allow 20 seconds to pass.  Light your candle and place it under the can as close to the can as possible without putting the candle out.  Stir the water gently with the probe until the CBL screen indicates that the sampling is finished.

6.  Quickly and carefully blow out the candle, being very careful not to splash paraffin.  Mass the candle again and record.  Calculate the mass of candle burned.

7.  Download the data to Graphical Analysis, title your graph and axes, and run a hard copy for each person in the lab group.

8.  On your calculator, use the DRAW function to insert a horizontal line.  This line will help you determine the change in temperature more accurately.  Record the change in temperature in your data table.

Data Table:

	Mass of aluminum can
	

	Mass of aluminum can and water
	

	Mass of water
	

	Mass of candle and glass plate before burning.
	

	Mass of candle and glass plate after burning.
	

	Initial temperature of water
	

	Final temperature of water
	

	∆T of water
	

	Heat gained by water
	

	Heat lost from candle
	

	Heat of combustion of the candle (kJ/g)
	

	Molar heat of combustion of paraffin (kJ/mol)
	

	Theoretical molar heat of paraffin
	14,800 kJ/mol

	% Error
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Calculations:

1.  The data table clearly leads you through most of the calculations.  Refer back to your pre-lab problems.

2.  The heat gained by the water theoretically is the same as the heat lost from the candle.

3.  Pay attention to the units needed for the last two calculations.  

Questions, Error analysis, and Conclusion

1. How does your experimental heat of combustion of paraffin (kJ/g) compare with the heat of combustion of propane (kJ/g)?  (See pre-lab questions.)

2. How does your theoretical heat of combustion of paraffin (kJ/g) compare with the heat of combustion of propane (kJ/g)?  (See pre-lab questions.)

3. How does the theoretical molar heat of combustion of paraffin (kJ/mol) compare with the molar heat of combustion of propane (kJ/mol)?

4. As a consumer of energy, which is the more useful quantity to you, heat of combustion (kJ/g) or molar heat of combustion (kJ/mol)?   Explain your answer.

5. This lab has several sources of error.  List as many as possible.  Suggest possible corrections for these errors.

6. Write a balanced equation for the burning of paraffin.

Lab idea taken from Chemistry in the Community (4th Ed.), W. H. Freeman Publishers.  Revised by Carol B. Brown, Saint Mary's Hall, San Antonio, TX
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