Title: Heat of Combustion
 Chemistry/Bly
Purpose:

1. Calculate the heat produced in the experiment.

2. Calculate the heat of combustion of ethanol.

Materials:

Alcohol burner with Ethanol

Beaker (200 mL/250mL)


Clamp 

Ring stand 

Match

Measuring cylinder

Thermometer or temperature probe

Procedure:

1. Wear your lab apron and safety goggles.

2. Place 200mL of water into a beaker. Measure and record the temperature of water.

3. Measure and record the mass of the alcohol burner with the ethanol.

4. Temperature probe users: set up data collection for every 5 seconds and 20 minutes.
5. Ignite the alcohol burner.  
Temperature probe users: click start.  Analog thermometer users: record temperature every 30 seconds.

6. Monitor the temperature of the water and when the temperature of the water rises to about 30(C, turn off the flame.  Continue to record the temperature for two minutes more.
7. Measure and record the mass of the alcohol burner with the ethanol.

8. Repeat steps 2 -7.  This is “trial 2.”
9. Clean up all apparatus used and return all the materials used.

Data

1. Summarize your results in a data table.  Give the table a title.  Include units and uncertainty.
2. Write a balanced chemical equation for the combustion of ethanol.

3. Calculate the average mass of the alcohol burner with the ethanol and use it the next calculations.

4. Use your graph to estimate the temperature the liquid would have reached if not for loss of heat.

5. Calculate the following:
a. Grams of water

b. Grams of fuel

c. The heat produced during the experiment (specific heat capacity of water=4.18 J/g(C) in Joules.  Then convert to kilojoules.

d. The heat of combustion of ethanol in kJ/g (C2H5OH)
Conclusions and Evaluations

1. Calculate the percent error of the heat of combustion obtained in the experiment. (Theoretical value : Heat of combustion of ethanol is -1371 kJ/mol)  

% error = (absolute value of theoretical – actual) / theoretical x 100%
2. Is your percent error very large or is it reasonable?
3. Identify at least two sources of error in the experiment.  Which is the greatest source of error?
4. For each errors in # 3, explain how they could have changed your heat of combustion value—would the error make the value larger or smaller than the actual value (Answer for each error individually)?
