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DETERMINATION OF A FORMULA 


 
Magnesium metal is a moderately reactive elementary substance. At room 


temperature, magnesium reacts only very slowly with oxygen and can be kept for long 
periods of time without appreciable oxide buildup. At elevated temperatures, however, 
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 photographic flash bulbs. 
 


In this experiment, you will be heating magnesium in a container called a crucible 
that may be opened incrementally to expose the magnesium 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 powered oxide. The 
equation for this reaction is  2Mg + O


2
 → 2MgO. Because the second reactant (air) also 


contains a great deal of nitrogen gas, some of the magnesium may be converted to 
magnesium nitride, Mg


3
N


2
. Magnesium nitride will react with water and, upon careful 


heating, is converted to the desired product, magnesium oxide, via the following 
reaction: 


Mg
3
N


2
 + H


2
O → 3MgO + 2NH


3
. 


The ammonia produced by this reaction can be detected both by its odor and its reaction 
with moistened pH paper. 
 


Experimental Procedure: 


 
SAFETY PRECAUTIONS 


 WEAR SAFETY GOGGLES DURING ALL HEATING OPERATIONS. 
 MAGNESIUM PRODUCES AN INTENSELY WHITE FLAME IF IGNITED, WHICH MAY BE 


DAMAGING TO THE EYES. IF THE MAGNESIUM USED IN THIS EXPERIMENT IGNITES IN 
THE CRUCIBLE BY ACCIDENT, IMMEDIATELY COVER THE CRUCIBLE AND STOP 


HEATING. DO NOT LOOK DIRECTLY AT MAGNESIUM WHILE IT IS BURNING.  


 
Obtain a crucible and cover. Clean them with de-ionized water and dry them with 


a paper towel. If the crucible is still not clean, add 5-10mL of 6M HCl and allow it to 
stand for about 5 minutes. Rinse with de-ionized water and re-dry. After the crucible and 
cover have been cleaned, use tongs to handle them. 


Place the crucible with its cover slightly ajar on a clay triangle. Heat gently with 
your Bunsen burner for a minute or two and then at full flame intensity for 5 minutes. 


Remove the flame and allow the crucible/cover to cool to room temperature. 
When the crucible and cover are completely cool, use tongs to move them to a 


clean, dry watch glass or flat glass plate. Do not place them directly on the lab bench. 
Weigh them to the nearest tenth of a milligram (0.0001 g) and record this weight. 


Return the crucible/cover to the clay triangle. Reheat in the full heat of the burner 
flame for 5 minutes. Cool and re-weigh. If the two weighings do not agree within 5 mg  
 (0.0050 g), continue heating/weighing until they do. Record the final dry weight of the 
crucible and its cover. 








Add between 0.1000g and 0.1500g of magnesium ribbon pieces to the crucible 
and re-weigh. Record this weight. 


Set the crucible on the clay triangle with the cover slightly ajar. Heat the crucible 
gently.  If the crucible begins to smoke (or the magnesium ignites), immediately cover 
the crucible completely and remove the heat for 2-3 minutes. Continue to heat gently for 
5-10 minutes with the cover of the crucible slightly ajar. Remove the heat and allow the 
crucible to cool for 1-2 minutes. 


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


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


Remove the heat and allow the crucible and contents to cool completely to room 
temperature. Remove the crucible from the clay triangle and set it on a sheet of clean 
paper on the lab bench. 


With a stirring rod, gently break up any large chunks of solid in the crucible. 
Rinse any material that adheres to the stirring rod into the crucible with a few drops of 
de-ionized water. With a Pasteur pipet, add about 10 drops of de-ionized water to the 
crucible, spreading the water evenly throughout the solid. 


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. Beware of spattering during the heating. Remove the flame and close 
the cover of the crucible if spattering occurs. 


As the water is driven off, hold a piece of moistened pH paper (with forceps) in 
the stream of steam being expelled from the crucible. Any nitrogen that had reacted with 
the magnesium is driven off as ammonia during the heating and should give a basic 
response with the pH paper (you may also note the odor of ammonia). 


When it is certain that all the water has been driven off, slide the cover so that it 
is in approximately the half-open position, and increase the intensity of the flame. Heat 
the crucible and contents in the full heat of the burner for 5 minutes. 


Allow the crucible and contents to cool completely to room temperature. When 
completely cool, weigh the crucible and contents to the nearest tenth of a milligram 
(0.0001 g). Record the weight. Return the crucible to the triangle and heat for another 5 
minutes in the full heat of the burner flame. Cool and re-weigh. The two weights should 
agree with 5 mg (0.0050 g). If they do not, continue heating and weighing until they do. 


Calculate the mass of magnesium that was used, as well as the mass of 
magnesium oxide that was present after the completion of the reaction. Calculate the 
percentage of magnesium in the magnesium oxide from your experimental data. 
 








Date _____________ Section ________ Name _________________________ 
 


Data and Calculations Sheet:  Determination of a Formula  
 


Data: 
 
Mass of empty crucible (after first heating)                             __________     __________ 
 
Mass of empty crucible (after final heating)                            __________     __________ 
 
Mass of crucible with Magnesium                                           __________     __________ 
 
Mass of crucible & Magnesium Oxide (after first heating)     __________     __________ 
 
Mass of crucible & Magnesium Oxide (after final heating)     __________     __________ 
 


Calculations: (You MUST show your work on another sheet) 
 
Mass of Magnesium                                                                __________     __________ 
 
Mass of Magnesium Oxide produced                                     __________     __________ 
 
Mass of oxygen gained                                                          __________     __________ 
 
Molar Ratio of Magnesium to Oxygen (use your data)          __________    ___________ 
 
Formula for Magnesium Oxide (actual)                                               __________ 
 
% Mg in the oxide (use your data)                                          __________     __________ 
 
Theoretical % Mg in MgO (actual)                                                       __________   
 
% Error                                                                                    __________     __________ 
 


Post Lab Questions: 
 
1. If water had not been added to your initial product, what error in the percentage  
 magnesium would have resulted (i.e., if part of your product were magnesium  
 nitride, would your percentage magnesium be too high or too low)? Explain. 
 
 
 
 
 
2. If the magnesium oxide smoke had been lost in too great an amount during the  
 heating of the crucible, would this have made the calculated % Mg in the product  
 too high or too low? Explain. 
 
 








Date _____________ Section ________ Name _________________________ 
 
ADVANCED STUDY ASSIGNMENT: Determination of a Formula 
 
1. Calculate the percentage by mass of magnesium and oxygen in magnesium 
 oxide, MgO. 
 
 
 
 
 
 
 
 
 
 
2. Suppose 2.0334g of magnesium is heated in air. What is the theoretical mass of  
 magnesium oxide that should be produced? 
 
 
 
 
 
 
 
 
 
 
3. Magnesium metal reacts with chlorine gas, Cl2, to produce magnesium chloride,  


 MgCl2. 


 
a. Write the balanced equation for the reaction. 


 
 


b. If 5.00g of magnesium is combined with 10.0g of chlorine, show by  
  calculation which substance is the limiting reagent, and calculate the  
  theoretical yield of magnesium chloride for the reaction.  Express your  
  answer in grams. 
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