Oxidation Reduction (RedOx) Reactions 2 – Acids and Acidified Solutions:
With many RedOx reactions, you will see one of the reactants as an acid or you will see the key words “acidified solutions”. This always means that there are free hydrogen ions in solution. This is critical for many RedOx reactions to go to completion, and they will appear not only in your final reaction but your half reactions as well. 

Take, for example, the following RedOx reaction:

A solution of potassium dichromate is added to an acidified solution of sodium sulfite.
Note that this reaction has a trigger term in it, “an acidified solution”. The final reaction looks like this:

3SO3-2 + Cr2O7+2 + 8H+                  3SO4-2 + 2Cr+3 + 4HOH 
Alright, so, first, we need to find our half reactions. So, looking in the Chemical Equation Handbook, we go back to our charts of Common Oxidizing Agents and Common Reducing Agents in Chapter 11. First, we see in our chart of Common Reducing Agents that sulfite ions are oxidized into sulfate ions. This half reaction looks like this:

SO3-2                                  SO4-2  +  2e-
So, that half reaction is simple enough. However, next is where things get a bit tricky. In the chart of Common Oxidizing Agents, we see dichromate, in acidified solution, gets reduced to Cr+3. So, taking just that, our half reaction would look like this:
Cr2O7-2  +  6e-                                   2Cr+3
But wait, in both half reactions, we do not have an equal amount of oxygen on each side. This is where the acidified solution comes into play. Because of the free hydrogen ions in solution, they bond with any extra oxygen we may have, creating water and allowing the RedOx reaction to occur.

So, put more simply, we add water to the side we need more oxygen on and hydrogen to the other side in order to balance the water. For both of our half reactions, that would look like this:

SO3-2  +  HOH                                SO4-2  +  2H+  +  2e-
Cr2O7-2  +  6e-  +  14H+                                 2Cr+3  +  7HOH

Note that now, in each half reaction, we have an equal “net charge” on each side. Take the first one: SO3-2 has a charge of -2, and water is neutral. -2 + 0 = -2, making the “net charge” of the reactant side -2. The same is true for the product side: SO4-2 has a charge of -2, the hydrogen have a charge of +1 (there are 2 of them remember), and the electrons have a charge of -1 (there are 2 of these as well). -2 + 2(-1) + 2(1) = -2. The same applies for the second reaction, only with a “net charge” of +6 instead of -2. This a great way to check if your half reactions are correct when dealing with hydrogen ions: the “net charge” on each side of the half reactions needs to be equal.
Now that our net charges are equal, we can combine our half reactions. First, we need to make sure our electrons in each equation are equal (see the RedOx Reactions - Basics worksheet for a more in depth explanation). After we do that, we can combine our half reactions, which would look like this:

3  x  (SO3-2  +  HOH                                SO4-2  +  2H+  +  2e-)
Cr2O7-2  +  6e-  +  14H+                                 2Cr+3  +  7HOH


3SO3-2 + 3HOH + Cr2O7+2 + 6e- + 14H+                  3SO4-2 + 6H+ + 6e- + 2Cr+3 + 7HOH
Now all that’s left to do is cancel out whatever we see on both sides, i.e. the waters, hydrogen ions, and electrons. That would make our final equation look like this:

3SO3-2 + Cr2O7+2 + 8H+                  3SO4-2 + 2Cr+3 + 4HOH

