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ELECTROCHEMICAL CELLS NOTES FROM: 
http://www.edinformatics.com/math_science/how_does_a_battery_work.htm  
Energy cannot be created or destroyed, but it can be stored in various forms. One way to 
store it is in the form of chemical energy in an electrochemical cell. When connected in a 
circuit, a cell can produce electricity. NB when two or more cells are combined they form a 
battery. 
 

Electrochemical Cells convert Chemical Energy into Electrical Energy 
 
A cell has two ends -- a positive terminal (cathode) and a negative terminal (anode). If you 
connect the two terminals with wire, a circuit is formed. Electrons will flow through the wire 
and a current of electricity is produced. Inside the cell, a reaction between chemicals takes 
place. But the reaction takes place only if there is a flow of electrons. Cells can be stored for a 
long time and still work because the chemical process doesn't start until the electrons flow 
from the negative to the positive terminals through a circuit.  
 

A Chemical Reaction Takes Place in a Cell 
 
A Simple example -- The lemon cell battery 
A very simple cell which uses a lemon with two different metallic objects inserted into it, for example a galvanized 
nail and a copper coin or wire. The copper serves as the positive electrode or cathode and the galvanized (zinc 
coated) nail as the electron-producing 
negative electrode or anode. These two 
objects cause an electrochemical reaction 
which generates a small potential difference.  
 The energy for the cell does not come 
from the lemon, but rather the chemical 
change in zinc. The lemon merely provides an 
environment where this can happen. NOTE: 
Any other fruit or vegetable containing acid or 
other electrolyte can be used, but lemons are 
preferred because of their higher acidity. In 
potatoes, for instance, the electrolyte is 
phosphoric acid, while in lemons it is citric 
acid.  

Copper (Cu) atoms attract electrons more than zinc (Zn) atoms. In a lemon battery, both oxidation (loss of 
electrons) and reduction (gain of electrons) occur. 
 
At the anode, metallic zinc is oxidized (i.e. the zinc metal loses electrons to form zinc ions), and enters the acidic 
solution as Zn2+ ions: 
Zn --> Zn2+ + 2e- (this is the half reaction) 
 
At the copper cathode, hydrogen ions (from the acidic solution in the lemon) are reduced to form molecular 
hydrogen (the hydrogen ions gain electrons to become hydrogen gas molecules):  
2H++ 2e- --> H2 (this is the half reaction) 
 
The electrons move from the zinc anode to get to the copper cathode via the conducting wire connecting the 
terminals of the battery – thus an electric current occurs. 
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What makes the electrons move? 
The potential difference between the cathode and anode is generated by the chemical 
reactions taking place. Inside the cell electrons are released at one terminal and used up at 
the other, this pushes /pulls the electrons through the connecting wire from one terminal to 
the other. Potential difference is measured in volts. In the cell potential difference is the 
energy the cell provides to the circuit. 
 
Why don't electrons just move from anode to cathode inside the battery? 
Normally some form of semi permeable barrier in the electrolyte in the cell prevents lone 
electrons from going straight from the anode to the cathode within the battery. Thus the 
electrons only move when the terminals are connected with a conductive wire. Electrons can 
easily flow from anode to cathode down a conducting wire. 
 
What direction do electrons move in the wire? 
Electrons are negatively charged, so they will be attracted to the positive end of a cell and 
repelled by the negative end. When the cell is hooked up to a device that lets the electrons 
flow through it, they flow from negative (anode) to positive (cathode) terminal. This is 
opposite to the conventional direction of current which we show as positive to negative. 
 
Who invented the electrochemical cell (battery)? 
The battery made by Volta (voltaic cell) is credited as the first electrochemical cell. It consists 
of two electrodes: one made of zinc, the other of copper. The electrolyte is sulphuric acid or a 
brine mixture of salt and water. The electrolyte exists in the form 2H+ and SO4

2-.  
 

The zinc, which is higher than both 
copper and hydrogen in the 
electrochemical series, reacts with 
the negatively charged sulphate 
SO42-. The positively charged 
hydrogen ions (protons) capture 
electrons from the copper, forming 
bubbles of hydrogen gas, H2. This 
makes the zinc rod the negative 
electrode and the copper rod the 
positive electrode.  
 
 
 

 
The reactions in this cell are as follows:  
zinc       sulphuric acid  
Zn --> Zn2+ + 2e-     2H+ + 2e- --> H2  
 
The copper does not react, but functions as an electrode for the chemical reaction. 

 
 
 
 
 
 
 
 



GRADE 9  Natural Science Energy and Change 

3 | P a g e  
 

How does a modern cell (zinc-carbon) work? 
A zinc–carbon dry cell or battery is packaged in a 
zinc can that serves as both a container and 
negative terminal (anode). The positive terminal is 
a carbon rod surrounded by a mixture of 
manganese dioxide and carbon powder. The 
electrolyte used is a paste of zinc chloride and 
ammonium chloride dissolved in water. The carbon 
(graphite) rod is what collects electrons coming 
from the anode portion of the battery to return to 
the cathode portion of the battery.  
 
 
What are the different types of batteries? 
Different types of batteries use different types of chemicals and chemical reactions. Some of 
the more common types of batteries are:  

Alkaline battery  

Used in Duracell® and Energizer® and other alkaline batteries. The 
electrodes are zinc and manganese-oxide. The electrolyte is an 
alkaline paste.  

Lead-acid battery  
These are used in automobiles. The electrodes are made of lead and 
lead-oxide with a strong acid as the electrolyte.  

Lithium battery  

These batteries are used in cameras for the flash bulb. They are 
made with lithium, lithium-iodide and lead-iodide. They can supply 
surges of electricity for the flash.  

Lithium-ion battery  
These batteries are found in laptop computers, cell phones and other 
high-use portable equipment.  

Nickel-cadmium or 
NiCad battery  

The electrodes are nickel-hydroxide and cadmium. The electrolyte is 
potassium-hydroxide.  

Zinc-carbon battery or 
standard carbon 
battery – 

Zinc and carbon are used in all regular or standard AA, C and D dry-
cell batteries. The electrodes are made of zinc and carbon, with a 
paste of acidic materials between them serving as the electrolyte.  
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Multiple Choice Questions 
1. In a battery the positive terminal is called the: 

a. anode 
b. cathode 
c. electrolyte 
d. wire 

 
2. What causes electrons to flow through the wire is: 

a. a gravitational potential forces electrons through the wire 
b. acids push the electrons through the wire 
c. a potential difference between anode and cathode pushes electrons through the wire 
d. electrons do not flow through the wire but through the electrolyte 

 
3. Which statement is true about a lemon battery? 

a. The energy for the battery does not come from the lemon, but rather the chemical 
change in zinc (or other metal) 

b. The battery is made with two metallic electrodes of different metals such as a copper 
penny or wire and a galvanized nail. 

c. In a lemon battery, both oxidation (loss of electrons) and reduction (gain of electrons) 
occur. 

d. All of the above are correct 
 

4. Which type of battery is used in computer laptops and cell phones? 
a. Alkaline battery 
b. Zinc Carbon battery 
c. Lithium-Ion battery 
d. Lead Acid battery 

 
5. What were the main components of Volta's first electrochemical cell? 

a. Zinc, carbon rod and sulphuric acid as electrolyte 
b. Zinc, copper and lemon juice as electrolyte 
c. Copper, zinc and sulphuric acid as the electrolyte 
d. Zinc, graphite and sulphuric acid as electrolyte 

 


