Empirical Formulas

· An empirical formula consists of the symbols for the elements combined in a compound, with subscripts showing the smallest whole-number mole ratio of the different atoms in the compound.

· An ionic compound’s formula unit is usually the empirical formula, but a covalent or molecular compound’s formula does not necessarily indicate the actual numbers of atoms present in each molecule.

To write an empirical formula

1. Convert the percentage to grams. 

Ex: 78.1% B and 21.9% H changes to 78.1g B and 21.9g H

2. Convert from grams to moles. (Hint: Use the periodic table)

Ex: 78.1g B x  1mol B =  7.22mol B

                        10.81g B

      21.9g H x  1mol H =  21.7mol H

                       1.01g H

3. Divide the number of moles by the smallest number in the ratio.

Ex: 7.22mol B=1      21.7mol H =3

7.22         7.22

4. Write the empirical formula.

Ex: BH3

Practice:

A) A compound is analyzed and found to contain 36.70% potassium, 33.27% chlorine, and 30.03% oxygen. What is the empirical formula of the compound?

1. 36.70g K   33.27g Cl   30.03 O

2. 36.70g K x  1mol K =  0.9386mol K

                       39.10g K

    33.27g Cl x  1mol Cl = 0.9385 mol Cl

                        35.45g Cl

    30.03g O x  1mol O = 1.877 mol O

                        16.00g O

3.  0.9386K= 1      0.9385Cl= 1     1.877O= 2

       0.9385              0.9385             0.9385

4.  KClO2
B) Determine the empirical formula of the compound that contains 17.15% carbon, 

      1.44% hydrogen, and 81.41% fluorine.

      Ans: CHF3
C) Find the empirical formula of the compound that contains 32.38% sodium,

      22.65% sulfur, and 44.99% oxygen.

      Ans: Na2SO4
D) Analysis of a 10.150g sample of a compound known to contain only phosphorus and oxygen indicates a phosphorus content of 4.453g. What is the empirical formula?

Ans: P2O5
