Moles and Chemical Equations

The chemical reaction 2 H2O ( 2 H2 + O2 indicates that exactly 2 molecules of water decompose to give 2 hydrogens and one oxygen. We know that this ratio is the same if we are dealing with larger quantities such as moles. The mole ratio would be:

2 moles H2O : 2 moles H2 : 1 mole O2
The coefficients in a chemical equation indicate the relative numbers of moles of atoms or molecules that are in the reaction.

Example 1 :

In the equation 2 Na + Cl2 ( 2 NaCl

A) What is the mole: mole ratio of each substance in the equation?

2 Na : 1 Cl2 : 2 NaCl

B) If we start a reaction with 1 mole of Na, how many moles of Cl2 are required and how many moles of NaCl are formed?

1 mole Na   |1 mole Cl2  =  0.5 moles Cl2
                    |2 moles Na

1 mole Na  |2 moles NaCl = 1 mole NaCl

                   |2 moles Na

Example 2 :

In the equation 4 Al + 3 O2 ( 2 Al2O3
A) What is the mole: mole ratio of each substance in the equation?

4 Al: 3 O2 : 2 Al2O3
B) If we start with 6 moles of Al, how many moles of O2 are required and how many moles of Al2O3 will be formed?

6 moles Al | 3 moles O2  = 4.5 moles O2

                  | 4 moles Al

6 moles Al | 2 moles Al2O3 = 3 moles Al2O3
                  | 4 moles Al

