Hess’s Law
Materials



Styrofoam cup

Graduated cylinder (100mL)


Thermometer

Procedure
PART I
Measuring the heat of reaction for magnesium oxide and hydrochloric acid
1-
Use a spatula and a balance to measure 1.00g of magnesium oxide.

Record the mass of the magnesium oxide, then place in a Styrofoam cup which will serve as a calorimeter.

2-
Use a 100mL graduated cylinder to measure 100mL of a 1.0mol/L solution of hydrochloric acid.
3-
Stir the solution for 30 sec with the thermometer, record the temperature to 0.1oC.

4-
Slowly pour the hydrochloric acid solution into the calorimeter to react with the magnesium oxide.  Stir and record the highest temperature.

5-
Dispose of the contents of the calorimeter and wash the calorimeter.

Part II

Measuring the heat of reaction for magnesium and hydrochloric acid solution

1-
Measure and record the length of the magnesium ribbon to 0.001m.

2-
Record the mass of magnesium ribbon per meter.

3-
Measure 50mL of 1.00molL solution of hydrochloric acid.  Record this volume, and then pour the solution in the calorimeter.

4-
Stir the hydrochloric acid solution with the thermometer for about 30 seconds before recording its initial temperature.

5-
Wash and dry the thermometer.  Carefully wind the magnesium ribbon into a ball around the thermometer bulb.  Insert the thermometer into the hydrochloric acid solution and stir, keeping the magnesium submerged as the reaction occurs.

6-
Measure and record the highest temperature of the contents of the calorimeter.

7-
 Dispose of the contents of the calorimeter.  Wash the calorimeter
Analysis
1-
Assume that the density of a 1.00mol/L solution of hydrochloric acid is 1.00g/mL and its specific heat capacity is the same as that of water.

A)
Compute the heat of reaction for equation 2 for 1mol of magnesium oxide, and the mass of magnesium reacted.

B)
Compute the heat of reaction for equation 3 for 1mol of magnesium.

2-
Find the standard heat of formation of liquid water from a table.

3-
Write the equations 2, 3, and 4 with their appropriate heats of reaction, ∆H2, ∆H3, and ∆H4 respectively, determined in exercises 1(a), 1(b), and 2.
4-
Use Hess’s law to combine equations 2, 3, and 4 to obtain equation 1 and ∆H1, its heat of reaction.

5-
If the accepted value for the standard heat of formation of magnesium oxide is -601.7kj/mol, calculate the percent error of the result obtained in this experiment.

6-
Compare your results with those of other students.  Can you determine why your results differ from theirs?
