
Experiment 1-1 - Formula of A Compound


Magnesium metal is a moderately reactive element.  At room temperature, it reacts only very slowly with oxygen at room temperature.  At elevated temperatures, magnesium will ignite in an excess of oxygen gas, burning with an intensely white flame and producing magnesium oxide.  Because of the brightness of its flame, magnesium is used in flares and in photographic flashbulbs.


In this experiment, you will be heating magnesium in a closed crucible, exposing it only gradually to the oxygen of the air.  Under these conditions, the magnesium will undergo a more controlled oxidation, gradually turning from shiny metal to grayish-white powdered oxide.  Because air also contains a great deal of nitrogen gas, a portion of the magnesium being heated may be converted to magnesium nitride.  Magnesium nitride will react with water and, on heating, is converted to magnesium oxide.  This reaction produces ammonia, which can be detected by its odor.  


You will need to determine what data to record.  You will be expected to record all relevant data, and you will be graded on the relevance of your data, as well as the significant figures and units.

Objectives

•
To use laboratory apparatus skillfully and safely.

•
To determine the formula of magnesium oxide.

Apparatus and Materials

burner and tubing
aim 'n' flame (or lighter)
crucible and cover


6 M HNO3
crucible tongs
ring and ring stand

balance
clay triangle 
magnesium

weighing boat
pH paper
distilled water

forceps
wash bottle


Procedure
1.  Put on your aprons and goggles now!  Obtain a porcelain crucible and a cover that fits the crucible.  These items are extremely fragile and expensive.  Wash the crucible with soap and water.  If the crucible cannot be cleaned with soap and water, transfer the crucible to the fume hood and add a few mL of 6M nitric acid.  Discard the nitric acid in the drain, and rinse the crucible with large amounts of water.  Dry the crucible completely.

Caution:  6M nitric acid can burn the skin and can emit toxic fumes if heated.  If spilled, wash immediately and inform the instructor.

2.  Set up a clay pipe triangle on a metal ring on a ring stand.  Place the crucible on the triangle, and set the cover onto the crucible so that it is slightly ajar.  From this point on, handle the crucible only with the crucible tongs (skin oils will adhere to the crucible and change its mass).

3.  Heat the crucible/cover with a large  flame for 5 minutes.  Allow the crucible/cover to cool completely to room temperature.  This will take 10-15 minutes.

4.  Find the mass of the crucible and cover to the nearest mg (0.001), if possible.

5.  Add approximately 0.50 g of magnesium (turnings or ribbon) to the crucible, and find the weight of the crucible, cover, and magnesium.

6.  Place the crucible and its cover onto the clay triangle, arrange the cover so that it is slightly ajar, and heat the crucible with a very small flame.  

7.  If the crucible begins to smoke, immediately cover the crucible completely and remove the heat for 2-3 minutes.  This is the magnesium oxide product, and must not be lost from the crucible.

8.  Continue to heat gently for 5-10 minutes with the cover slightly ajar.  Remove the heat and allow the crucible to cool for 1-2 minutes.

9.  Remove the cover and examine the contents of the crucible.  If portions of the magnesium still show the shiny appearance of the metal, return the cover and heat with a small flame for an additional 5 minutes; then reexamine the metal.  Continue heating until no shiny metallic pieces are visible.

10.  When the shiny magnesium metal appears to have been converted fully to the dark gray oxide, return the cover to its slightly ajar position, and heat the crucible with full heat for 5 minutes.  Then slide the cover to about the half-open position and heat the crucible with full heat from the burner for an additional 5 minutes.

11.  Remove the heat and allow the crucible, cover, and contents to cool completely to room temperature.  

12.  Remove the crucible from the clay triangle and set it on a sheet of clean paper on the lab table.  With a stirring rod, gently break up any large chunks of solid in the crucible.

13.  Rinse any material that adheres to the stirring rod into the crucible with a few drops of distilled water.  Add about 10 drops of distilled water to the crucible, spreading the water evenly throughout the solid.

14.  Return the crucible to the clay triangle, and set the cover in the slightly ajar position.  With a very small flame, begin heating the crucible to drive off the water that has been added.  Remove the flame and close the cover of the crucible if spattering occurs.

15.  As the water is being driven off, hold a piece of moistened pH paper (with forceps) in the stream of steam being expelled from the crucible.  Note any color change.  Gently waft the vapors to detect the odor of ammonia.

16.  When all the water has been driven off, slide the cover to the half-open position and increase the size of the flame.  Heat the contents for 5 minutes with full heat.

17.  Remove the heat and allow the crucible and contents to cool to room temperature.

18.  Weigh the crucible and contents to the nearest mg, if possible.

19.  Clean out the crucible and repeat the determination.

20.  Calculate the formula of magnesium oxide from your data.
Data and Observations

Collect and record all relevant data for the experiment.  Be sure to use the proper significant figures and units.

Analysis of Data


Perform all of the calculations necessary to determine the formula of magnesium oxide from your experimental data.  From your knowledge of the correct formula of magnesium oxide, compare your results with the expected results.

Conclusion

If your results are different from the expected results, give some possible explanations for your error.  State what you learned and analyze the procedure.  Identify the strengths and weaknesses of your procedure.  Make any suggestions to improve the experiment.

Lab Report

Your lab report should contain an abstract (including explained hypothesis), data and observations, analysis, and conclusion (including error analysis).

