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Understandings:  

Extra notes 

- First of all, what are electrochemical cells? Well, those are cells that either use electricity to 

facilitate chemical reactions, or use chemical reactions to form electricity.  

The name tells it all!  

1. Explain voltaic cells.  

- Voltaic cells create a potential difference from chemical reactions to form electricity. The 

setup looks like this.  

 

 

 

 

 

 

 

 

 

 

We have two metals that are immersed in two solutions. The metal with highest activity 

series will oxidize and the electrons will travel to the other metal. The metal ions from the 

solution are the reduced. In this case, metals are Zn and Cu. But as long as there is difference 

in reactivity, a current will be formed due to the potential.  

But we need more than two half-cells. We need to somehow complete the circuit and also 

neutralize the accumulated Zn2+ and negative SO4
2- in the cupper solution. Usually, the salt 

bridges contain potassium because they have the ability to stay positive due to its low 

electronegativity.   
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2. State that oxidation occurs at the anode (negative electrode) and reduction occurs at 

the cathode (positive electrode) in a voltaic cell. 

- It makes sense.  

Zn gets oxidized and the rod becomes negatively charged. We call anodes where oxidation 

takes place. Those electrons travel to the cathode and reduce metal cations to make the 

electrodes appear more positive because we don’t have electrons any more.  

I mean, fundamentally, we are looking at where atoms get oxidized and reduced. Whether it 

is positive or negative is naturally determined. 

3. Explain the cell diagram convention.  

- Scientists are lazy, so instead of drawing the beakers and salt bridges to show the voltaic 

cell, we use something called cell diagram.  

It goes like this: 

Metal| Oxidized metal || Metal ion | Reduced metal 

For instance,  

Zn(s) | Zn2+(aq) || Ag+(aq) | Ag(s) 

Note that the direction is always from anode to cathode because that is the flow of electrons. 

The two lines in the middle show where the salt bridge is. Silver is not balanced because we 

don’t need to when we write this. We only balance for half equations.  
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4. Explain what standard electrode potentials are and how it is defined.  

- This potential is how much voltage an element can make, also known as electromotive 

force (EMF). But the problem is, potential is always a difference of something, so we need to 

somehow define a universal baseline.   

That definition is the standard hydrogen electrode (SHE).  

The conditions are that we have H2 gas at 1 atm, 298K and the solution of H+ at 1M hence 0 

pH (by using strong acid).   

We have platinum metal as electrode because it is inert and also aids in adsorption (not 

absorption. Adsorption accumulates only in the surface area, not volume). 

Thus hydrogen is defined to have 0V.  

Anything connected to this will give its 

standard electrode potential. But of 

course, it has to be in same 

temperature, pressure and solution 

has to be in same concentration.  

 

 

 

 

 

 

Now, the value can be either positive or negative. And the way to understand is the direction 

of electrons flowing. We know for a fact that electrons flow from anode to cathode, or 

oxidized element to reduced element.  

If an element is good at oxidizing, electrons will flow from that element to hydrogen. This 

would give a negative value, because the potential flows from the element to hydrogen (0V) 

If an element is good at reducing, electrons will from hydrogen to that element. This would 

give a positive value, because potential flows from hydrogen to element.  

Thus electrons always flow to the element with highest electrode potential value.  
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5. Explain electrolytic cells. 

- Welcome! Now we have arrived at the second part of electrochemical cells. This time, we 

use electricity to make chemical reactions. The setup here is a bit different. Now we only 

have one solution or electrolyte as we call it.  

 

 

 

 

 

 

 

 

We have our power source, the cell. Then we usually have inert electrodes that conduct 

electricity. We want them inert because we do not want any impurities in our electrolysis.  

6. State that oxidation occurs at the anode (positive electrode) and reduction occurs at the 

cathode (negative electrode) in an electrolytic cell. 

- Now, our anode is positive. The reason is because negatively charged molecules will be 

attracted to that electrode. Once they are there, they will lose that electron to become an 

element, hence become oxidized. Anode always oxidizes.  

Positive ions will go to the negative electrode. Here, they will get reduced by taking up one 

electron. We know that electrode where reduction takes place is called cathode.  

Thus all you have to remember is that oxidation happens in anode and reduction happens in 

cathode. Whether they are positive or negative is easily determined by drawing the setup.  

Usually, our electrolyte is molten, but it can be aqueous as well of course. The reactions 

taking place is easy to determine and will be covered in the 19.1 summary.  
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Applications and skills: 

1. Be able to construct and annotate both types of electrochemical cells. 

- Of course. Understand how both systems work try to draw it yourself from scratch.  

2. Be able to explain of how a redox reaction is used to produce electricity in a voltaic cell 

and how current is conducted in an electrolytic cell. 

- As long as there is potential difference between two elements, they will form a current, 

which is electricity!  

In electrolytic cell, the current is conducted firstly via the wire and metal as an electronical 

conductor, and via the solution (whether it is molten or aqueous) as an ionic conductor.  

3. Distinguish between electron and ion flow in both electrochemical cells. 

- In voltaic cell, ions flow via the salt bridge and electrons flow via the electrodes and the 

wire. 

In electrolytic cell, ions flow to their respective electrode and electrons just flow through 

everything!  

4. Be able to perform laboratory experiments involving a typical voltaic cell using two 

metal/metal-ion half-cells. 

- We have done that and it was really fun!  

5. Be able to deduce the products of the electrolysis of a molten salt. 

- The products are super easy to determine for molten salt and but not as easily in aqueous 

solutions. For molten salt, look at the constituent ions in the salt and see whether they will 

be attracted to anode or the cathode. Aqueous solution will be covered in next subtopic.  

TOK: 

1. Is energy just an abstract concept used to justify why certain types of changes are 

always associated with each other? Are concepts such as energy real? 


