Balancing Oxidation-Reduction Reactions

1. Assign oxidation numbers to all atoms in the equation.

2. Determine which atoms undergo a change in oxidation number, and use them to write half-reactions.

3. Write the half reactions with only the atoms that undergo a change.  Add electrons to the appropriate side so that the charges on the left equal the charges on the right.

4. Check for any subscripts in the original reaction.  If an atom undergoing reduction or oxidation has a subscript, be sure to take it into account in the half reactions.  The number of electrons lost or gained will change when taking subscripts into account.

5. Multiply the half reactions so that the electrons lost=electrons gained.

6. Add the two half reactions together, cancelling anything that appears in the same form on both sides of the reaction.

7. You now have balanced for electrons transferred, and you should have the number of each atom that loses or gains electrons in the final balanced equation.

8. Go back to the original reaction, and put in the coefficients, paying attention to any subscripts.

9. Balance the equation for charge.  The total charges on the left must equal the total charges on the right.  In acid, you may add H+ to achieve charge balance.  In base, you may add OH– to achieve charge balance.

10. If in acid or base, you may add water to either side to balance for hydrogen and oxygen.

11. Check to make sure the equation is balanced so that the total atoms of each element on the left equals the total atoms of each element on the right.
