The Burning of Magnesium C11-3-10, 14 & 15
Introduction: 
We’re all fascinated with the burning of magnesium; so are the English students in this video clip.

http://www.noolmusic.com/blogs/YouTube_Google_Myspace_Video_Technology_News_Science_Computers__Magnesium_Burning_Gone_Wrong.shtml
Although we find this a novel experience to observe the burning of magnesium has value not only for photographers in the past who used the emitted light in a ‘flash’ as the light source for illuminating subjects but also for us learners of chemistry. This burning is also a practical means for us to understand the nature of limiting reagents and mass-mass calculations and stoichiometry.

Part A: Initial Demonstration: 
A small portion of magnesium ribbon will be polished by some steel wool or sand paper and held in an open flame.
What evidence is there for a reaction occurring? Consider what changes are noticed.
What elements are reacting?

Write both a word and chemical equation for the reaction occurring.

What type of reaction is this? Justify your answer.

Draw an illustration of the molecular composition of the atoms in the ribbon and reacting oxygen molecules and explain at an electronic level what is occurring in this reaction.

Based on this illustration and your understanding of composition (synthesis) reactions do you think that the residue that remains weighs more than the initial ribbon? Why or why not?

The demonstration will be repeated but this time the mass of the initial ribbon and the final residue (magnesium oxide) will be measured.


Mass of initial ribbon:


Mass of residue (magnesium oxide):

What do you notice?

How do you explain the mass of the residue is actually much less than what we might have been expected?

Your teacher will take you through a sequence to determine what the theoretical yield of magnesium oxide for this amount of initial ribbon might have been. Note that in terms of particles reacting, the equation tells us about how many particles of each reactant are required to produce the magnesium oxide product. Remember, it is the number of particles available that determines how much product can form. 

Part B: Extending the Demonstration into an Investigation: 
As you might have expected most of the magnesium oxide produced when the magnesium burns is released into the air. If we could capture this reaction in a closed vessel we might expect that the mass of the residue is indeed grater than that of the initial magnesium. A crucible is quite resistant to heat and will be used in this investigation. The crucible has a lid which can contain the reaction reducing loss of the product.

Equipment needed: 

crucible + lid


pipe-clay triangle

bunsen burner


tongs

heatproof mat


electronic balance




sandpaper

Pre-lab exercise:

Collect a 5 cm length of magnesium ribbon and use steel wool or sandpaper to expose the pure magnesium by removing the oxidized magnesium.

A) Using the digital balance determine the mass of the magnesium. ______ 

B) Rewrite the balanced chemical equation for this reaction.

C) Similar to the sequence you have just been shown determine the number of moles that are available to react. Perform this calculation as a proportion.


1 mole Magnesium =    ?      g
D) Using the initial mass of your magnesium ribbon you are using and the sequence used earlier determine the theoretical yield for your magnesium ribbon burning. Remember you must compare the number of moles of the reactant (magnesium) with the product (magnesium oxidized) based on the balanced chemical equation.
Experimental Procedure:

1. Determine the mass of the crucible and lid. Record result in chart below.

2. Roll the magnesium ribbon into a loose coil and place in the crucible.

3. Reweigh the crucible, lid and magnesium. Record results.

4. Place the crucible with lid and magnesium on the pipe clay triangle.

5. Heat vigorously with a blue flame with the lid secure.

6. On occasion, lift the lid slightly to observe the reaction process. You may blow softly into the reaction vessel to improve the reaction. Ensure the lid is closed when the reaction proceeds.
[image: image1.emf]
7. Once the reaction has stopped let the crucible cool. 
8. Reweigh the crucible, lid and magnesium ribbon once cool.

Results:

	Mass of lid + crucible
	

	Mass of lid + crucible + magnesium
	

	Mass of magnesium
	

	Mass of lid + crucible + magnesium oxide
	

	Mass of magnesium oxide
	


Analysis:

1. Compare the mass of the initial of magnesium and the final magnesium oxide? What do you notice in terms of the change in mass?

2. Is this what would be expected? You may wish to check with other groups to determine if there is a trend in changed mass.

3. Why did you think this mass change would occur?
4. Compare the actual yield with your calculated theoretical yield. Are they close? By what percentage of the expected result are you off?

5. In the initial demonstration what was the limiting reagent (magnesium or oxygen) and why?

6. In your own investigation what was the limiting reagent (magnesium or oxygen) and why?

7. What three things were done in your experiment to try to ensure that in the investigation the amount of oxygen was not so limited that the reaction could not go to completion?

a.

b.

c.

8. What is meant by a “reaction going to completion”?

9. Explain at the molecular level why the balanced chemical equation is so important in determining experimental yield.

10.  In your own words explain why in the calculation process we determined mass of the reactant, then moles of reactant, then looked at the mole ratio to determine the number of moles and mass of product formed? In other words, why don’t we just deal with masses?

