
LAB:  Synthesis and Composition of Magnesium Oxide, a binary ionic compound 
 
Recall a few basic ideas about atoms, elements, and compounds. Mark the following statements as  
Mark: True or False.  THINK BEFORE YOU ANSWER! 
 

___All forms of matter are composed of atoms.  
___Atoms “fit together” in simple whole number ratios. 
___How one element combines with another element depends on their valence electrons. 
___Elements that have high electronegativities attract electrons; those with low  
 electronegativities lose electrons 
___ Metals lose electrons easily and form cations. 
___ Non-metals have nearly-full valence levels of electrons; they gain electrons and form anions. 
___Compounds form when electrons are transferred and elements end up with 8 valence  
 electrons (octets).  
___One of the simplest types of compounds is a binary ionic compound. These compounds  
 form when a metallic element transfers electrons to a non-metallic element.  This kind  
 of chemical reaction is called a synthesis reaction, or a combination reaction. 
 
If you marked false to any statement… go back and reconsider! 

 
In this activity you will observe the reaction between magnesium metal and oxygen gas.  You will 
collect data that proves how these elements “fit” together on a large-scale basis.  The analysis you 
will do applies the knowledge and skills developed in Ch 5 (Electrons), Ch 6 (Periodicity), Ch 7 
(Ionic Bonding), and Ch 9 (Nomenclature). It further anticipates several important skills in Ch 10 
(Moles) and introduces you to new skills in Ch 11 (Chemical Equations). You should plan to do your 
best work and complete calculations thoughtfully.  
 
 
Complete the table below. Use notes, periodic table, and textbook as needed to compare the substances, 
magnesium, oxygen, and magnesium oxide: 
 
TABLE I – the reactants 
 

 Magnesium Oxygen 
 

Element, compound, or 
mixture? 

  
 

Condition at room 
temperature 

  

Electron configuration   
 

Electronegativity value   
 

Electron dot diagram 
 

  

Lose or Gain Electrons?   
How many? 

  

Cation or Anion?  
Formula and Charge? 

  

Show, by using an electron dot diagram, how these elements form a compound.  
 
 
 
 
 
 
Write the name and formula for the compound. _________________________  ________ 



PROCEDURE – your safety and the success of this experiment requires attention to detail! Read the 
directions carefully. Wear safety goggles and use care around hot equipment - keep lab stations free of 
clutter and combustible materials.  Check-off each step as you complete it.  
 
__a.  Set up the equipment - bunsen burner, ring, clay triangle, crucible tongs. Position the iron ring with  
     clay triangle just above the top of the bunsen burner – you will apply a  very hot flame on the bottom of  
     the crucible, so they must be close.   Check equipment carefully for cracks, loose fittings, etc 
 
__b.  Obtain a piece of magnesium ribbon whose mass is approximately 0.50 g.   The magnesium  
     should be scrubbed with a wad of steel wool to remove any surface dirt or oxidation.   

 
__c.  Gently scrub the inside of a crucible to remove loose dirt. (Do not wash it.) Obtain the mass of the    
     empty, clean, and dry crucible and lid.   Record this mass on the data chart. 
 
__d.  Tear the piece of magnesium into small pieces and place them in the crucible - this will  
     maximize surface area of the magnesium available to react during heating . Then obtain and  
     record the combined mass of the crucible, lid,  and contents.  
 
__e.   Place the crucible and contents on the clay triangle. Be sure that the equipment is level, and the  
      crucible rests securely within the sides of the triangle. Light the burner and center it under the      
      crucible.  
 
      Adjust the burner to obtain a double-blue cone, in contact with the bottom of  
      the crucible.  Hold the crucible cover with tongs while you heat the bottom of the crucible.    
       
      When the magnesium ignites cover the crucible.  
        
      For best results the magnesium must burn slowly and the fine, white "smoke" should not be allowed to  
      escape from the crucible. 
 
__f.    After a short interval (10 - 15 s) lift the cover and allow fresh air to enter the crucible. The    
      magnesium should re-light, and you should replace the cover. Repeat this procedure (venting and  
      recovering the crucible) until the magnesium no longer burns brightly.   
 
      Stir the contents gently with a glass stirring rod so that non-reacted magnesium will be  
      able to react completely. 
 
__g.   At this point set the lid on the lab table and continue to heat the crucible with a hot flame for a  
      few minutes - there should not be any metallic-looking material left in the crucible, and the contents  
      should be uniformly grayish-white. 

 
__h.   Pulverize the contents of the crucible with a glass stirring rod - try to avoid having the   

product stick to the glass.  Allow the crucible and contents to cool for about 5 minutes. 
 

 
__i.   After the crucible has cooled, add 10 - 20 drops of water from a wash bottle to the crucible, and 

heat the product again until it is dry. Take note of any odor.  
 
 
__j.   Let the crucible and contents cool. When you can hold the crucible with bare hands, obtain and  
      record the final mass of the crucible, lid, and contents. Observe the magnesium oxide formed, then  
      dispose of the solid after wrapping it in a damp paper towel.  
 
__k. Clean up your lab station and return equipment to the proper locations. Wash your hands. 
 
 
__l.  Complete the calculations and questions that follow. 
 
 
 



Table 2: LAB DATA  Report all digits  
 

Mass of crucible and lid (g) 
 

 

Mass of crucible, lid, and Mg ribbon (g) 
 

 

Mass of crucible, lid, and MgO product (g) 
 

 

 
 
Look up Atomic Masses: (Use a periodic table, report to nearest 0.1)  
 
Note: The atomic mass of an element is also called the “molar mass”.  It is the mass of a perfect batch of 
atoms called 1 mole.  1 mole of an element contains 6.02x10

23
 individual atoms, for every element, no 

exceptions. You can never count the number of atoms that are in a reaction, so we weigh them instead.  
 

Molar mass of magnesium, Mg                       
 

1 mole  =                 g                                         
                      

Molar mass of oxygen atoms, O                      
 

1 mole  =                 g                                         
                    

Molar  mass of magnesium oxide, MgO          
 

1 mole  =                 g                                         
                    

 
 
DATA ANALYSIS: 
 
Complete the following calculations neatly in the space provided. Show the work and use unit labels.  
 

1. Calculate each mass:                           Show the solution               Answer   
                         even if it seems trivial                        be sure to use a unit label 

 
Mass of Mg that reacted (g) 
 
 

  

 
Mass of MgO produced in the 
reaction (g) 
 

  

 
Mass of oxygen that reacted 
with the Mg (g) 
 

  

 
 
2. Calculate the moles:                         Show the solution:            Answer:              
      use your data              use a calculator                         be sure to use a unit label 

# of moles of Mg that reacted 
 
  
 

 
 

 

Moles of MgO that were 
produced  
 
 

 
 

 

Moles of oxygen atoms that 
reacted with the Mg  
 
 

 
 

 
 

 



 
3. Percent Composition: Percent composition shows how the masses of elements in a compound “fit 
together” to make 100% of total mass. 
 

 Using lab data, calculate the percent by mass of Magnesium and the percent by mass of 
Oxygen in the product you formed.  

 
 
 
 

 Using true molar masses, calculate the percent by mass of Magnesium and the percent by 
mass of Oxygen in the product you formed. 

 
 
 

 How well does your labwork compare with the ideal percentage of oxygen in MgO?  
 If the experimental percent of oxygen is lower than ideal, explain what may have  
 occurred: _________________________________________________ 
 If the experimental percent of oxygen is higher than ideal, explain what may have  
 occurred: _________________________________________________ 
 

 
4. Empirical Formula: The empirical formula of a compound shows how the elements “fit together” in  
    simple whole-number ratios to make a correct formula.  The ratio uses moles. 
 

 Using lab data, show how the moles of magnesium and oxygen “fit together”. 
 To do this, divide the larger number of moles by the smaller number of moles. Try to 
 express the answer as a whole number.  
 
 
 

 Look at the chemical formula for magnesium oxide.  How do these two ions fit together 
when you write the formula (what are the subscripts)? 

 
 

   

 Why is it reasonable to expect that a chemical formula that is based on the best “fit” of 
atoms (or ions) will be the same as the best “fit” of moles when these elements react 
together? ___________________________________________________________ 

 ___________________________________________________________________ 
  
 
5. Chemical Equation: Chemical Equations use simple whole numbers to show how all of the elements 
and compounds in a reaction “fit together” according to the Law of Conservation of Mass. Reactants and 
products must show the same number and kinds of atoms. The atoms are simply rearranged in the product.  
 

 Using lab data, determine these ratios of moles (remember, divide out ratios…) 
  Moles Mg reacted:  Moles O2 reacted (hint: for moles of O2, divide:  moles O)  
                                                                                                                                      2 
 
  Moles Mg reacted:  Moles MgO produced 
 

 Fill-in the blank spaces (coefficients) in the skeleton equation below with simple whole 
numbers that come from your mole ratios above.  The coefficients should give you the 
same ratios that you calculated from actual data, expressed in whole-number terms.  

 
   ____ Mg    +    ___ O2      ____ MgO  
 

 


