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BATTERY KIT  

 
 

About Electricity 
 

Electricity is a form of energy. It can either flow 
from one place to another, or it can stay in place. 
When it gathers in one place and doesn’t move, 
it’s called static electricity.  The electricity that 
flows from one place to another is called current 
electricity.  

  Tell me more...   
 
Atoms make up everything in the universe: the 
chair you’re sitting on, the paper you’re holding, 
and even you and your parents! Atoms are SUPER 
small, so you can’t see them, but we know they 
are there, and we know how they behave.  

The basic parts of an atom are protons, which 
have a positive charge, neutrons, which have no 
charge, and electrons, which have a negative 
charge. The protons and neutrons are in the 
nucleus or the centre of an atom, and the 
electrons orbit around the nucleus. The negative 
electrons stay in orbit around the nucleus because 
they are attracted to the protons’ positive charge. 
Just like with magnets, where opposite charges 
attract one another.  

 

When the number of electrons in an atom have 
the same number as the protons, the atom is 
stable and has no electrical charge.  Most objects 
around us are like that.  Neutral. But if any 
electrons are pulled away from an atom, or if an 
atom gains extra electrons, then an electrical 
charge exists.  

Okay, let’s get down to the experiments!  

Static electricity is a stationary (non-moving) 
electric charge, which is usually produced by the 
touching of dissimilar materials.  

When two objects are in contact, often times the 
electrons (the particle with a negative charge) will 
be stronger attracted to the atoms of the one 
substance.  The object that lost the electrons will 
have a positive charge and the object that gained 
the electrons, a negative charge.  

As with magnets, when objects have the same 
charge, they will repel or push away from one 
another. When they have an opposite charge, they 
are attracted to each other and will stick to one 
another.  

 
 
Here is something to try.   
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• Inflate a balloon and gently rub the inflated 
balloon on your hair 

• Place an empty aluminium soft drink can 
sideways on the table 

• Bring the balloon closer to the can . . . the 
can should move towards the balloon as they 
carry opposite charges. 

 
Why?  When you rub the balloon on your hair, 
millions of electrons from your hair move to the 
rubber molecules on the balloon. This is because 
the balloon molecules attract electrons stronger 
than your hair molecules.  So, the balloon ends up 
with excess electrons (net negative) and your hair, 
net positive. 

 
 
To determine which one will be positive and 
which one, negative, you can use a sheet known 
as the Tribo-Electric Series 
 

 
 

In most instances, the built-up of static electrical 
charges are a nuisance.  However, one of the 
biggest applications of static electricity is inside a 
photocopier where the fine ink particles are 
attracted to the charged drum to produce an 
image on paper. 
 

When the electrons move along an object, the 
electrical energy can be very useful.  This is 
known as current electricity, something we all use 
every day in our mobile phones, the toaster and 
many other places. We will focus on this type of 
electricity in the remainder of this kit. 

 
     

BATTERIES  
store & produce current electricity

 

Electrons are found in all conductors (a material 
that allows the flow of electrons, such as metals). 
However, the electrons do not move freely unless 
an electrical “pump” provides energy to push 
them along. We call this pump a cell or battery.  
 
Cells consist of two electrodes (metal connectors, 
usually made of two dissimilar metals) and in 
between, a solution or paste that is known as the 
electrolyte.  A number of cells grouped together is 
known as a battery. 

 

In our potato / lemon batteries the sap of the 
potato or lemon acts as the electrolyte as they 
contain acids and salts. Let’s prepare three simple 
batteries that will power the LCD clock in the kit.  
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Activity 1:  
Make a Potato Battery 

Materials in the kit 
LCD clock 
Wire leads with alligator clips (4) 
Galvanised nails (3)  
Galvanized nails are ordinary steel nails, that are 
coated with zinc, to prevent corrosion 
 
Materials supplied by you 
Three pieces of potatoes 
Bronze coins (3)   
[You may use Australian $1 and $2 coins that are 
made from an alloy of 92% copper and 8% 
aluminium which is called aluminium bronze] 

Instructions 

1. Carefully push a nail and bronze coin halfway 
into each of the potatoes, checking that they 
do not touch and are in the correct positions. 
Tip: Make a slit in the potato skin to get the 
coin in. 

2. Connect the nail and coin on adjacent 
potatoes with clip leads.

 
3. Connect the free coin (potato1) to the red 

wire of the clock, and the free nail (potato 3) 
to the black wire of the clock. 

4. Done!  Is the clock working? 
 

Questions  
5. Disconnect any nail or coin.  Is the clock still 

working?  Explain 
___________________________________ 
___________________________________ 

6. Can you run the clock on only two potato 
batteries? 
___________________________________ 

7. What happens if you replace the three nails 
with three silver 10c or 20c coins? 
___________________________________ 
Tip: The silver coins contain 75% copper, so you 
will have two electrodes mostly made up of copper 
 

The Science  
Your battery consists of 3 potato cells. You 
may be aware that ordinary AA and AAA 
batteries produce 1.5V (volt) each.  Each of 
your cells produce around 0.5V, but three of 
them (~ 1.5V) will not be able to light a small 
LED, as they do not produce sufficient power 
(volt and current).  Check it: Try to light a LED 
with the battery if you have an LED available. 
 

 
 
Each potato cell has a copper (coin) and zinc 
(nail) electrode. The nails are zinc plated at 
the factory. The liquids in the potato make up 
the electrolyte.  
 
The energy is provided by the two electrodes, 
as they are made of different types of atoms 
(zinc & copper).  Both are conductors too. The 
potato does not provide any energy, only the 
salty juice that acts as an electrolyte. You can 
prove this by using 6 nails and no coins, the 
result will be  . . .  no energy, as you need two 
dissimilar metals 
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Activity 2:  
Make a Lemon Battery 

Materials in the kit 
LCD clock 
Wire leads with alligator clips (4) 
Galvanised nails (3)  

 
Materials supplied by you 
Lemon halves (3)  
Bronze coins (3)   

Directions 

1. Carefully cut a small slit into each lemon, and 
insert a bronze coin (Cu = copper) halfway   

2. Insert a zinc plated nail (Zn = zinc) halfway 
into each lemon. Ensure that the nail and coin 
do not touch 

3. Connect the nail and coin on adjacent lemons 
with the clip leads 

4. Connect the free coin (lemon 3) to the red 
wire of the clock, and the free nail (lemon 1) 
to the black wire of the clock. Done. 

 

The battery here is made up of 3 lemon cells.  
Each produce around 0.5V. Once again, the 
lemons only provide the acidic electrolyte, not the 
energy. Why not try apples, bananas, cucumbers 
and others?  Safety: Do not eat the fruit / 
vegetables after use. Discard in a bin.  

Activity 3:  
Make a Salty Battery 

An interesting diversion that you can try at home, 
is to run the LCD clock on three saltwater cells.  
Let’s call it a Salty Battery. 
 

How?  
Use the same coins, nails & connector leads as 
before, but tape the nails and coins to the 
opposite sides of three cups with sticky tape.  All 
at the same height. Then fill the cups with water 
to the nail & coin levels. The nails and coins 
should be partly submerged in the water.  
 
Is the clock running? 
Now, add half a teaspoon of table salt to each 
cup, stir to dissolve and voilà, the clock should 
run!  
 

 
 
In theory you can add more cells so to increase 
the battery output and if you are lucky, you may 
be able to power your mobile phone in an 
emergency from coins and nails!  
 
________________________________________          
 
Hope you realise now how simple a battery’s 
components can be!   You only require … 

• Two dissimilar metals (electrodes) 
•  A salty or acidic solution (electrolyte) 
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