Balancing Redox equations:


Half-equation or ion electron method


Example:



Gen. Eq.
Cr3+(aq)  +  Cl1-(aq)  (  Cr(s)  +  Cl2(g)

1. Split the equation into 2 half-equations, one for reduction, the other for oxidation.  To decide which species are being reduced and oxidized assign the oxidation numbers.

Cr3+  (  Cr0

Reduced
gained electrons



Cl-  (  Cl20

Oxidized
lost electrons

2. Balance one of the half-equations with respect to both atoms and charge.  That is, make sure that, on both sides of the equation, there are the same number of atoms of each type and the same total charge.

Cr3+ + 3 electrons (  Cr0
3. Balance the other half-equation.

2Cl-  (  Cl20 + 2 electrons

4. Combine the two half-equations in such a way as to eliminate electrons.  The final equation should show both atom and charge balance.  It should contain no electrons.

2 (Cr3+ + 3 electrons (  Cr0) = 2Cr3+ + 6 electrons (  2Cr0
3 (2Cl-  (  Cl20 + 2 electrons) = 6Cl-  (  3Cl20 + 6 electrons

2Cr3+ + 6 electrons (  2Cr0

6Cl-  (  3Cl20 + 6 electrons

2Cr3+ 6Cl-  (  2Cr0 + 3Cl20
In acidic solution:

Gen Eq.
MnO4-(aq)  +  Fe2+(aq)  (  Mn2+(aq)  +  Fe3+(aq)

Step 1 the same

1. Fe2+  (  Fe3+ 


oxidized

Mn7+O4-  + (  Mn2+

reduced

2.   Fe2+  (  Fe3+  + 1 electron

balanced

3. To balance other half-equation, make sure there are the same number of Mn atoms on both sides.  Balance oxygen using H2O molecules.  Add four H2O to right to account for 4 O on left.

MnO4-  (  Mn2+ + 4H2O

To complete the atom balance, add 8 H+ ions on the left to account for the 8 hydrogen atoms on the right.

MnO4-  +  8H+(  Mn2+ + 4H2O

This half-reaction is now balanced for atoms but we still need to balance for charge.

MnO4-  +  8H+  + 5 electrons(  Mn2+ + 4H2O

Mn+7  + 5 electrons  = Mn2+
4. Finally, half equations are combined so as to eliminate electrons from the final equation.  We must multiply equation 2 by 5 and then add equations.

5 (Fe2+  (  Fe3+  + 1 electron) = 5Fe2+  (  5Fe3+  + 5 electron

5Fe2+  (  5Fe3+  + 5 electron

MnO4-  +  8H+  + 5 electrons  (  Mn2+ + 4H2O

MnO4-  +  8H+  +  5Fe2+  (  Mn2+  +  4H2O  +  5Fe3+
