REDOX – IDENTIFYING AND BALANCING HALF REACTIONS

Example – for the reaction   

Zn0(s)  +  Co+3(aq)  ( Zn+2(aq)  + Co0(s)

1. Identify, write and balance the oxidation half reaction.

2. Identify, write and balance the reduction half reaction.

3. Balance the electrons that are transferred.

1. The oxidation:

STEP ONE: find the species whose oxidation state INCREASES across the arrow. In this case it is the zinc.

STEP TWO: write the species as a half reaction, check to balance mass ( equal number of each element on each side);
Zn0(s)  ( Zn+2(aq)  

STEP THREE: add electrons to the more positive side to balance charge







Zn0(s)  ( Zn+2(aq) + 2e-

Here you add 2e- to the right cancel the 2+ to 0.  

2. The reduction: 

STEPS ONE: find the species whose oxidation state DECREASES  across the arrow. In this case it is the cobalt.

STEP TWO: write the species as a half reaction, check to balance mass ( equal number of each element on each side);
Co3+(s)  ( Co0(aq)  

STEP THREE: add electrons to the more positive side to balance charge






3e-   +  Co3+(s)  ( Co0(aq)  


Here you add 3e- to the left cancel the 3+ to 0.  

3. Balance the electrons released from the oxidation with the electrons consumed in the  reduction, make them equal.

        Zn0(s)  ( Zn+2(aq) + 2e- 
oxidation releases 2 mol of e-

3e-   +  Co3+(s)  ( Co0(aq)  

reduction consumes 3 mol of e- 

In this example, 2 and 3 are factors of 6, therefore multiply the entire oxidation by 3, and the entire reduction by 2 such that each half reaction has 6 electrons. 6 is the LCM here.

            3  Zn0(s)  (3 Zn+2(aq) + 6e-
6e-   + 2 Co3+(s)  (2 Co0(aq)  

The electrons now cancel across the arrow and the half reactions can be added.
            3  Zn0(s)  (3 Zn+2(aq) + 6e-
 6e- + 2 Co3+(s)  (2 Co0(aq)  


              3  Zn0(s)  +   2 Co3+(s) (   2 Co0(aq)  + 3 Zn+2(aq)
