
Experiment:  Synthesis of Magnesium Oxide and Determination  
of its Empirical Formula 

	  
BACKGROUND 
	  
When elements react to form compounds they do so in specific ratios. The formula that describes the smallest whole 
number ratio for elements in a compound is the empirical formula. In this experiment, you will heat magnesium in air     
(a source of oxygen) to generate magnesium oxide. By analyzing the mass of the magnesium and oxygen that have 
reacted, you will determine the number of moles of each present in the magnesium oxide product. 

    x Mg(s)  +  y2 O2(g)  à  MgxOy(s) 
 
In the formula for magnesium oxide, the x and y represent the smallest whole number ratio of atoms of magnesium to 
atoms of oxygen in the compound, magnesium oxide. This reaction is classified as an oxidation-reduction reaction, 
because the charges on the magnesium and the oxygen are changing due to a transfer of electrons. This reaction is also 
classified as a combination reaction, as the two separate species are coming together to make one new species. 
  
 
PROCEDURE 
 
1) Thoroughly clean a crucible and lid. 
2) Put the crucible and lid on a clay triangle on a ring and ring stand (see Figure 1). Heat the crucible in the hottest part 

of the Bunsen burner flame for five minutes (this is to drive off any water from cleaning or moisture condensed from 
the air).   

3) When the crucible and lid are cool to the touch, mass them and record to the nearest 0.001 g. Be sure that the 
balance you use is able to mass this precisely. (Not all of the balance in the lab may be capable of this.) Record the 
mass. Make note of which balance you used. 

4) Cut a strip of magnesium approximately _______ cm long. You instructor will suggest a length based on the specific 
Mg ribbon you are using. Otherwise, your instructor may direct you to mass out ~ 0.5 – 0.7 g of Magnesium ribbon. 
Clean the ribbon by using steel wool to remove the outer coating of magnesium oxide, exposing the shiny metal 
below. Wipe of the ribbon with a paper towel. 

5) Cut the ribbon into small pieces ~ 3 mm in length. Put the pieces into 
the crucible, and mass the crucible, lid, and Mg ribbon on the same 
balance you used before. Record the mass.  

6) Carry out the reaction: 
• Begin heating the crucible over the Bunsen burner. Hold the lid 

with tongs near the opening.  
• As soon as the magnesium starts to burn, cover it. Do not 

look directly at the burning magnesium. 
• Slowly remove the lid (only slightly) to allow the magnesium to 

burn again.  
• Keep the escape of the white smoke to a minimum. In this 

case, the smoke is magnesium oxide, your product.  
• Repeat the process of burning and covering until the 

magnesium no longer burns. 
• Cover the crucible with the lid with just a slight opening (to 

allow air to enter). 
• Heat the crucible with a strong flame for 10 minutes. Be sure 

that no white smoke is escaping. 
• After heating, allow the crucible to cool until it is cool to the 

touch. 
• Mass the crucible, lid, and product on the same balance used 

before. Record the mass. 
 

7) Time permitting; perform the calculations to determine the empirical formula now. Show your results to your 
instructor. If the ratio is not close to the expected ratio, discuss ways to improve the next trial. 

8) Perform at least two additional trials. 

Figure 1 – Reaction Apparatus	  



Data Table: Magnesium Oxide Synthesis 
 

Trial 1 2 3 4 5 
Mass of the crucible & lid      

Mass of the crucible, lid, & 
magnesium (before heating) 

     

Mass of the crucible, lid, & product 
(after heating)      

Mass of the product      
Mass of the magnesium      

Mass of the oxygen      
Mass % Mg in the product      
Mass % O in the product      

Moles of magnesium      
Moles of oxygen      

Mole ratio, expressed as the smallest 
whole number ratio for  

mole Mg : mole O 
    

 

Empirical Formula      
Mole ratio, 

expressed as 
 a decimal for   

    
 

Average decimal mole ratio  
Accepted decimal mole ratio  

Percent Error  
 
Observations: Magnesium Oxide Synthesis 
Leave space under your data table to make qualitative observations during the experiment.  

 
 
Prelaboratory Assignment 
Prepare a proper HEADING and the following sections: 
 
PURPOSE 
Provide a statement of the experimental purposes. 
 

GENERAL STRATEGY / PROCEDURE SUMMARY 
Provide of a brief explanation of the methods and procedures we are using. 
 

FINAL ANSWERS to Prelab Questions 2-7 
Copy over the answers to Prelab Questions 2-7 to your notebook. You will find these values useful during the experiment. 
 

DATA TABLES / OBSERVATIONS 
On a new page, prepare a data table for the experiment using the provided table as your guide. 
 

PRELAB QUESTIONS: Answer the questions directly on the Prelab Questions document.  

 
Laboratory Report 
Prepare a proper HEADING and the following sections: 
 

DATA / OBSERVATIONS / CALCULATIONS / RESULTS 
During the experiment, you will collect data in the tables you prepared in your lab notebook. Calculations should be labeled, show the 
formula used, include units, show work, and the final results should reflect the proper number of significant figures (except in whole 
number ratios).      
 

CONCLUSIONS 
Indicate whether or not your evidence suggests you have synthesized magnesium oxide. Report the empirical formula you determined.       
 

POSTLAB QUESTIONS: Answer the questions directly on the Postlab Questions document.  

 

 
 

Prepare in your  
Laboratory Notebook 

mol Mg
mol O



Experiment: Magnesium Oxide   Name:        
 
PRELAB QUESTIONS: Please answer the questions directly on this page. SHOW WORK on 5-7 to receive credit! 
 
 
1) Write each of the following as an empirical formula. If it is already an empirical formula, put a check mark. 

 
C4H10O6       Al(SO3)1.5     CH3       Fe(NO3)3     Cr2O6 

 
 
 
2) Based on the charges of magnesium and oxygen, what is the empirical formula for magnesium oxide? 
 
 
 
 
3) Based on the predicted formula for magnesium oxide, state the mole Mg: mole O ratio (eg. 2:3, 1:2, etc.)  
 
 
 

4) Based on the predicted formula for magnesium oxide, state the mole ratio as a decimal for: mol Mg
mol O

  

 
 
 
5) Based on the predicted formula for magnesium oxide, calculate the molar mass of the compound. 
 
 
 
 
 
 
 
 
 
 
 
6) Based on the predicted formula for magnesium oxide, calculate the mass % Mg in the compound. 
 
 
 
 
 
 
 
 
 
7) Based on the predicted formula for magnesium oxide, calculate the mass % O in the compound. 
 

 
 
 
 
 
 
 
 
Be sure to put the answers to 2-7 into your lab notebook as directed in the Prelaboratory Assignment. Provide 
appropriate labels (simply use the boldface words in the question) for each piece of information. 



Experiment: Magnesium Oxide   Name:        
 
POSTLAB QUESTIONS: Please answer the questions directly on this page.  
 
 
1) Identify the one trial where the percent by mass of Mg and O are the furthest from the predicted values. (Use a value 

from a trial used in the overall analysis; not an omitted trial.) Complete the table below: 
 

 Accepted Value Values from the trial that differs most 
from these values 

% Mg   

% O   

 
Suggest a specific experimental reason for the error observed. “Random error”, “human error” or other vague 
attributions will not be accepted. Qualitative observations made during the experiment may be pertinent. 

 
 
 
 
 
 
 
 
 
 
2) Suggest a specific way to address the problem above.  
 
 
 
 
 
 
 
 
 
 
 
3) Aluminum is burned in a suitable apparatus, producing aluminum oxide. Calculate the empirical formula based on the 

data below. You must show work to receive credit. 
 

Mass of container 16.839 g 
Mass of container + aluminum 17.382 g 
Mass of container + product 17.858 g 


