
Empirical Formulas 

a formula that represents the 
simplest ratio among the elements 

of a compound  



Example:  What is the empirical formula for 
a copper bromide compound that is 28.4% 
copper and 71.6% bromine? 

Step 1:  To make our lives easier, let’s 
pretend that we have 100 g of this 
compound, thus:  

 

28.4 g are copper and 71.6 g are bromine 



Step 2:  Convert grams to moles so we can 
get a mole to mole ratio.  Don’t round off 
yet! 

 

28.4 g Cu x 1 mole = 0.446540… mole Cu 

     1        63.6 g 

 

71.6 g Br x 1 mole = 0.89612…mole Br 

   1     79.9 g 



Step 3:  Determine the mole to mole ratio by 
dividing by the smallest. 

 

0.446540…mole Cu = 1  

0.446540… 

 

0.89612…mole Br ≈ 2 

0.446540…      



Step 4:  Write the empirical formula.  The 
most metallic element goes first. 

 

 

CuBr2 

 

 



What do I do if I don’t get 
whole numbers? 

You might need to multiply by a common 
number so that you do get a whole number 
ratio. 

 

Ex. If you solve and get a 1:1.495 ratio, 
then multiply them both by 2 to get a 2:3 
ratio. 



Having Trouble Remembering the Steps? 

Here’s a bad poem that can be helpful! 

 

Percent to mass, 

Mass to moles, 

Divide by smallest, 

Multiply till whole 



Molecular Formulas 

type and actual number of atoms in a 
compound 

This is a molecular 
formula.  What 
would be its 
empirical formula? 



Example:  The empirical formula for vitamin C 
is C3H4O3. Data indicates that the molecular 
mass of vitamin C is 176 g/mol. What is the 

molecular formula of vitamin C?  

Step 1:  If you are not given the empirical 
formula, you must determine what it is. 



Step 2:  Calculate the molar mass of the 
empirical formula. 

 

  3 x 12.0 g/mol = 36.0 g/mol 

   4 x 1.0 g/mol = 4.0 g/mol 

+  3 x 16.0 g/mol = 48.0 g/mol 

        88.0 g/mol 

 

 



Step 3:  Divide the molecular mass by the 
molar mass of the empirical formula. 

 

176 g/mol  =  2 

    88 g/mol 



Step 4:  Multiply the subscripts of the empirical 
formula by the answer from step 3. 

 

C3x2 H4x2 O3x2 

 

So…the molecular formula for vitamin C is… 

 

C6H8O6 

 


