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Applications and skills: 

1. Be able to calculate cell potentials using standard electrode potentials. 

- The mechanism works exactly the same as calculations of enthalpy, Gibbs energy, etc.  

Simply, write the half equations. When reactions need to be flipped, flip the E values as well. 

But when balancing, you do not double or half etc. because the unit is not per mol.  

Then simply add the equation to get the overall equation, and then add the E values as well! 

No formula is needed if you understand. 

2. Be able to predict whether a reaction is spontaneous or not using Eo values. 

- Do the same calculation as above. Then interpret the sign. If the value is negative, it means 

that the potential is flowing at the other direction hence not spontaneous. If the value is 

positive, it is spontaneous.  

3. Be able to determine standard free-energy changes (ΔGo) using standard electrode 

potentials. 

- But hey! About that spontaneity…didn’t we learn that in chapter 5? Why yes we did! And 

luckily there is a relationship between E value and delta G value.  

∆G = -nFE 

N is number of moles of electrons transferred in the overall reaction. F is the charge per 

mole of electrons, a.k.a. Faradays constant (96500C/mol). E is the potential difference. 

Note that we have that negative sign there. It makes sense because in terms of Gibbs energy, 

we have spontaneity when we have negative Joules, which means that we have excess 

energy. When it is positive, we have non-spontaneity, which means that we have to put in 

energy for something to happen.   

When either of these are zero, we are in equilibrium. This means that there is no potential 

that can be exchanged; hence no work can be done.  
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4. Be able to explain the products formed during the electrolysis of aqueous solutions. 

- Instead of pure molten salts, we now have aqueous solutions. This means that we have 

water that can reduce or oxidize.  

The problem is that there can only be one winner. Basically we select a winner, and this is 

called selective discharge.  

The winner depends on the relative E, i.e. the reaction with highest positive E will be seen as 

most spontaneous and therefore react.  

It also depends on the relative concentration. If the E is close to each other, concentration 

will play a role.  

Nature of electrode is also a factor. Some electrodes might react as well such as copper. This 

is not useful however when we want to split into pure elements.   

Extra notes 

- We should also be able to qualitatively explain what happens during the electrolysis. The 

things we look for are 

1. Color change due to the transition metals in solution has undergone a change.  

2. Precipitations. This happens when there is an accumulation of a certain metal in the 

cathode.  

3. Effervescence. The non-metals are usually oxidized into elements.  

4. pH change. There may be formation of OH- or H+.  

5. Be able to perform lab experiments that could include single replacement reactions in 

aqueous solutions. 

- You will do this in lab, hopefully.  
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6. Be able to determine the relative amounts of products formed during electrolytic 

processes. 

- The basic idea is to see how many moles of electrons are involved in each half-reaction and 

then use the ratio to determine the amount of product.  

 

 

 

 

 

 

This is a neat summary. So the amount of product seems to depend on the current, time and 

the ratio of the half-equation (or the charge of the ion which is the same thing).  

We need to calculate out charge because electrons have a certain amount of charge. 

Therefore by knowing charge, we know how many moles of electrons there are. If we know 

how many electrons are available, we know how much product it can form.  

7. Be able to explain the process of electroplating. 

- We use the same principle. This time, we have the object we want to plate in the cathode 

(we want the coater to be reduced there into solid) and the coater in the solution and 

perhaps also in the anode. The positive metal ions, such as silver, will get attracted to the 

object and coat nicely on the outside.  

How much it will be coated can be calculated by the method mentioned above. Precise 

current and charge will give favorable results.  


