Percent Composition

The Law of Definite Proportions: The elements in a chemical compound are always present in the same proportions by mass.

Mass Percent: the mass of an element in a compound expressed as a percent of the total mass of the compound.

The Law of Definite Proportions does not imply that elements in compounds are always present in the same relative amounts.  Different compounds may be made by changing the ratio of the individual components, although the individual components might be the same. 
 Examples:  CO and CO2; H2O and H2O2. 
This law is called the Law of Multiple Proportions. Each compound will have its own individual physical and chemical properties.

Percentage Composition: the mass percent of every element in the compound.  
Example:  CH3COOH (acetic acid) 
has a composition of:  
Carbon 40.0%; 
Oxygen 53.3%; 
Hydrogen 6.7%.  

Determining Percent Composition by Experiment

Percentage composition can be determined experimentally helping us to identify the compound. For this you are will know the mass of the elements and the mass of the compound….
Example:

A sample of a compound is analyzed and found to contain 0.90 g of Ca and 1.60 g of Cl.  The sample has a mass of 2.50g.  Find the percentage composition of the compound.

mass percent Ca = 
Mass of Ca   
X  100%
    Mass of compound     



=
0.9/2.50  x  100



= 
36% 
mass percent Cl = 
Mass of Cl   
X  100%
    Mass of compound     




=
1.6/2.50  x  100



= 
64%

Therefore the percentage composition of this compound is 36% carbon and 64% chlorine. To ensure you have the correct answer add the percentages to total 100%.
Percent Composition by Formula

We can also calculate the percentage composition from a chemical formula.   

Because of the Law of Fixed Proportions, we can choose any sample size to determine the composition.  
The easiest way to do this is to assume that you have 1 mole of a substance and then use the Periodic Table to determine the masses of the compound and the masses of each of the elements. From this information you can find the percent composition of each element.
Example:  Find the percentage composition the elements in 

                              Lead (II) Sulfide, PbS2.  

1.  Assume that we have one mole of PbS2.  
2. Total the molar mass of PbS2:





Molar mass = 271.34 g/mol
3.  Mass percent of Pb in PbS2 = mass of 1 mol of Pb      x 100%






       mass of 1 mol PbS2





= 207.20 / 271.34 * 100






= 76.4% 
4. Mass percent of S in PbS2 = mass of 1 mol S2        x 100%






    mass of 1 mol PbS2





= 64.14 / 271.34 * 100






= 23.6% 

Once again double check to make sure the total is 100%.


