Percentage Composition by Mass of Magnesium Oxide

In this laboratory exercise, you will be confirming the law of definite proportions by determining the composition by mass of magnesium oxide.  You will complete the experiment in small groups; however, you will compare your results to those of other students in the class as well as the predicted values.

When magnesium metal is heated over a flame, it reacts with oxygen in the air to form magnesium oxide:

Mg(s) + O2 (g) (  MgO(s)
You will react a strip of magnesium ribbon with oxygen in air to form magnesium oxide.  You will measure the mass of the magnesium oxide produced to determine the percentage composition of magnesium oxide.

Prelab Exercise

Using what you have learned about the law of definite proportions predict the percentage composition of magnesium oxide.  Show all of your work.

Materials

Electronic balance
sand paper or steel wool
magnesium ribbon
stirring rod


laboaratory burner
sparker



retort stand


ring clamp
 
clay triange


clean crucible with lid


crucible tongs

ceramic pad


distilled water


wash bottle

disposal beaker

goggles

Safety Precautions

( Wear goggles throughout the entire experiment

( Do not look directly at the burning magnesium






( Do not put a hot crucible on the bench or the balance

Procedure

1.  Assemble the apparatus a shown in the diagram.

2.  Obtain a strip of magnesium about 8 cm long from the teacher.  Polish the magnesium strip to remove any oxide coating.

3.  Measure and record the mass of the empty crucible and lid.  Record this value in 

Table 1.

4.  Add the strip of magnesium ribbon to the crucible.  Record the mass of the crucible, lid, and magnesium in Table 1.

5.  Place the crucible containing the magnesium on the clay triangle with the lid slightly off center to allow air to enter.

6.  Begin heating with a gentle flame and gradually increase the flame intensity until all the magnesium has reacted with air.

7.  Cut the flow of gas to the burner and allow the crucible, lid, and contents to cool.

8.  Measure and record the final mass of the crucible, its contents, and the lid.

9.  Dispose of the magnesium oxide in a disposal container designated by your teacher.

10.  Clean your work area and apparatus.

Observations
Table 1:  Qualitative Observations

	Magnesium before reaction
	

	Product
	


Table 2:  Reaction of Magnesium with Air

	Mass of clean, empty crucible and lid (g)
	

	Mass of crucible, lid, and magnesium (g)
	

	Mass of crucible and magnesium oxide (g) 
	


Table 3:  Masses of Reactants and Product
	Mass of Magnesium (g)
	

	Mass of Oxygen (g)
	

	Mass of Magnesium oxide (g)
	


Analysis

1.  Write the balanced chemical equation for the reaction of magnesium with oxygen gas.

2.  What evidence do you have that a chemical reaction took place?

3.  Use your experimental data to calculate the percentage composition of magnesium oxide.

4.  Based on your results and those of the class, is the percentage composition by mass of magnesium oxide constant? 

5.  Calculate your precent error (PE) by finding the difference between the experimental mass percent (EP) of magnesium and the actual mass percent (AP) of magnesium.  Then you divide the difference by the actual mass percent of magnesium and multiply by 100 %.

PE = EP – AP  x 100 %

              AP

6.  Give a few reasons why your experimental percentage composition of magnesium oxide is not exactly the same as the predicted percentage composition.  

7.  How would your calculations be affected if all the magnesium in the crucible had not burned?
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Period 2 Class Results

	
	1
	2
	3
	4
	5
	6
	7
	8

	Mass of clean, empty crucible and lid (g)
	
	
	
	
	
	
	
	

	Mass of crucible, lid, and magnesium (g)
	
	
	
	
	
	
	
	

	Mass of crucible and magnesium oxide (g) 
	
	
	
	
	
	
	
	


Period 4 Class Results

	
	1
	2
	3
	4
	5
	6
	7
	8

	Mass of clean, empty crucible and lid (g)
	
	
	
	
	
	
	
	

	Mass of crucible, lid, and magnesium (g)
	
	
	
	
	
	
	
	

	Mass of crucible and magnesium oxide (g) 
	
	
	
	
	
	
	
	


	Percentage Composition

Lab Report Evaluation Checklist

Name:___________________________

Observations         0         1             2             3

Analysis Questions


1.  0       1

            2.  0       1

            3.  0       1         2

            4.  0       1

5.  0       1

            6.  0       1         2           3

            7.  0       1         2

Total                       /14
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