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Chapter 6 Empirical Formulas



The empirical formula of a compound expresses the simplest whole number ratio of elements in that compound. The empirical formula can be calculated form the percentage by mass for each element in the compound.

Sample Problem    The percentage composition by mass of a compound is 56.6% potassium, 8.7% carbon, and 34.7% oxygen. Find its empirical formula.

Solution     Assume that there are 100 grams of the compound then calculate the number of moles of atoms of each element in the sample.



56.6 g  K   x   1 mole K      =  1.45 moles K





39.1 g K


   8.7 g C   x    1 mole C     =   0.73 mole C


          
            12.0 g C


  34.7 g O  x   1 mole O     =   2.17 moles O


         
            16.0 g O

Use the number of moles as subscripts for each element to express the ratio of atoms:





K1.45 C 0.73 O2.17
Convert these values to a simple whole number ratio by dividing each subscript by the smallest subscript.

K 1.45 C  0.73 O 2.17       K2C1O3  =  K2CO3
 
     

    0.73     0.73     0.73
If the result of this step are half-integers, multiply by 2 to convert to whole numbers. In the same way, if the results are third-integers, multiply by 3.

From percentage composition information in each of the following, calculate empirical formulas.

1)    69.6 % barium, 6.1% carbon, 24.3% oxygen

2)     40.5% zinc, 19.9% sulfur, 39.6 % oxygen

3)   25.3% copper, 12.9% sulfur, 25.7% oxygen, 36.1% water (What is the charge of copper in this formula?)

4)    85.7% lead, 14.3% oxygen (What is the charge of lead in this formula?)

5)     79.9 % copper, 20.1% oxygen (What is the charge of copper in this formula?)

6)    88.8% copper, 11.2% oxygen (What is the charge of copper in this formula?)

7)     22.1% aluminum, 25.4% phosphorus, 52.5% oxygen

8)     32.4% sodium, 22.5% sulfur, 45.1% oxygen 


