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Half-Reactions

Although oxidation and redution must 
take place simultaneously, it is often 
convenient to consider them as separate 
processes. For example, the oxidation of 
Sn2+

 

by Fe3+

can be considered to consist of two 
processes: 1) the oxidation of Sn2+

 

and 2) 
the reduction of Fe3+

Equations that show either oxidation or 
reduction alone are called half-reactions.
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Balancing Equations by the Method of Half-
 Reactions

The use of half-reactions provides a general 
method for balancing oxidation-reduction 
equations.

In general, we begin with a “skeleton” ionic 
reaction, which shows only the species that are 
oxidized and reduced. If the oxidized forrm of 
a species is on the left side of the skeleton 
reaction, the reduced form is on the right, and 
vice versa.

The following steps are used in balancing a 
redox reaction by the half-reaction method:
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Balancing Equations by the Method of Half-
 Reactions

Step #1. Divide the skeleton reaction into two 
half-reactions, each of which contains the 
oxidized and reduced forms of one of the 
species

Step #2. Balance the atoms and charges in each 
half-reaction.
•Atoms are balanced in the following order: 
atoms other than O and H, then O, and then H.
•Charge is balanced by adding electrons.
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Balancing Equations by the Method of Half-
 Reactions

Step #3. Multiply each half-reaction by some 
integer, if necessary, to make the number of e-

 gained equal to the number of e-

 

lost.

Step #4. Add the balanced half-reactions and 
include states of matter.
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Balancing Redox Reactions in Acidic Solution

In the balancing process these species can be used:

Balancing Redox Reactions in Basic Solution

In the balancing process these species can be used:

+
2H  / H O

-
2OH  / H O
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EXERCISES:

1. Balance the following equations (in acidic solution):

2 4 2 2

2 2 7 2 3

4 2 2

4 4 2 4 4 2 4 3 2 4
- 2+ -

4 2 4
2- 2-

2 7 2 4

a) Na SO  + C  CO  + Na S
b) HCl + K CrO   Cl  + CrCl  + KCl
c) KMnO  + HCl  Cl  + MnCl  + KCl
d) KMnO  + FeSO  + H SO   MnSO  + Fe (SO )  + K SO
e) MnO  + SO   Mn  + HSO
f) CrO  + C O   C

→

→

→

→

→

→ 3+
2r  + CO

2. Balance the following equations (in basic solution):
- - -

2 4 2 3

3 3 2 4

3 2

a) N O  + Br   NO  + BrO
b) Cr(OH)  + KIO   KI + K CrO
c) KI + KClO   I  + KCl + KOH

→

→

→
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