IB CHEMISTRY PRACTICAL INVESTIGATIONS 

DETERMINING THE FORMULA OF MAGNESIUM OXIDE 
Aim: To determine the empirical formula of magnesium oxide

Materials
	· Bunsen Burner, heat proof mat and tripod
	· sand paper

	· porcelain crucible and lid
	· distilled water

	· crucible tongs
	· water dropper

	· magnesium ribbon
	· stopwatch


· pipe clay triangle
Safety precautions
Wear safety goggles at all times. Make sure to allow the crucible to cool completely before handling.

Introduction
In this lab you will determine the empirical formula for a compound of magnesium and oxygen. This experiment is significant because all chemical formulas were first determined in a manner similar to the one described below.

Procedure
1. Set up the tripod, pipe clay triangle, and Bunsen burner as shown in class. 

2. Obtain a clean, dry crucible and a cover and weigh them carefully. Record the masses in a neat data table. Note: use tongs or a paper towel to handle your crucible. 

3. Obtain a strip of magnesium metal. Using the sandpaper provided, sand the strip until it is shiny. The mass of the sanded strip should be between 0.20-0.30 grams. 

4. Coil the magnesium strip around a pen or pencil, weigh it, and record its mass. Then, place the magnesium strip inside the crucible. 

5. Place the crucible (containing the magnesium strip) on the clay triangle. Using tongs (or a piece of copper wire), place the lid on the crucible. Ideally the bottom of the crucible is 2-3 cm above the top of the Bunsen burner. 

6. Light the Bunsen burner. Brush the bottom of the crucible with the flame for 2-3 minutes to slowly heat the crucible and its contents. (Warming the crucible gently at this point will prevent it from cracking later in the experiment). 

7. Place the Bunsen burner under the crucible and continue heating in the hottest part of the flame. (The tip of the inner blue cone should be touching the bottom of the crucible). Start timing the reaction from this point. 

8. After about 3 minutes, carefully lift the lid to allow air to enter the crucible. After about 5-10 seconds, replace the lid. (Replace the lid immediately if the metal starts to ignite). 
9. Continue heating the crucible for a total of 15 minutes. Approximately every three minutes, lift the crucible lid to allow air to enter.
10. After 15 minutes has elapsed, turn off the burner. Remove the crucible lid and carefully place it on a piece of heat proof mat on your lab table. Carefully move your crucible to the heat proof mat and allow them both to cool for at least 5 minutes.
11. Since we are using air as our source of oxygen, we may form some magnesium nitride during the experiment. (Remember that air is over 70% nitrogen). To convert the nitride to the oxide, slowly add 5 drops of distilled water to the cooled crucible using a dropper. Do not add water to a hot crucible! While adding the water, note the odor of the gas being evolved. Don’t “sniff” the gas—waft it carefully towards your nose. Record any observations.
12. Replace the crucible on the clay triangle, cover it, and heat for 5 minutes with the lid slightly ajar. This will evaporate the remaining water from your sample.
13. When complete, turn off the burner and cool the crucible (and lid) on the wire gauze for at least 10 minutes.
14. Weigh the cooled crucible and its contents (along with its cover) carefully and record the mass in your data table. (Do not weigh a hot crucible!)
15. After obtaining your mass, pour the contents of the crucible onto a paper towel and make your final observations.
Data recording
Design your own results table and record relevant and sufficient data.
Record appropriate observations. Some of these observations can help you to identify possible errors in the method. 

Data processing: Calculations: 
Using your data, determine the empirical formula of magnesium oxide. Show your working clearly. 

Questions

1. Based on your observations, what gas do you think was evolved when you added water to the contents of your crucible? What is its chemical formula?
2. Four chemical reactions took place during this experiment. Write balanced chemical equations for each of these reactions:

a) magnesium + oxygen gas (( magnesium oxide 

b) magnesium + nitrogen gas (( magnesium nitride 

c) magnesium nitride + water  (( mystery gas (question 1) plus magnesium hydroxide 

d) magnesium hydroxide (( magnesium oxide + water 

Evaluation
1. Based on your knowledge of ionic compounds, what is the actual formula of magnesium oxide? Does your experimental formula match this one? 

2. Suppose the mass of magnesium oxide is larger than it should be at the end of your experiment. What does that tell you about your ratio of Mg to O? 

3. Suppose the mass of magnesium oxide is smaller than it should be at the end of your experiment. What does that tell you about your ratio of Mg to O? 

4.         Determine how each of the following errors would affect the mass of magnesium oxide at the  

            end of the experiment and how each would affect the ratio of Mg to O.

a) The magnesium wasn’t heated for enough time or at a high enough temperature.
b) In step 12, the water didn’t fully evaporate from your sample.
c) When heated, the magnesium wasn’t exposed to enough air.
d) In step 12, your sample spatters and some of the white powder jumps out of the crucible.
e) In step 11, you didn’t add enough water to fully react with the magnesium nitride. (Think 
            carefully about this one!)

5.         Which of the errors listed in question 4 were most likely to occur in your trial? Explain.

Conclusion

In the conclusion, briefly restate your results. Is this an effective method of determining the formula of magnesium oxide? What improvements could be made to this experiment?

