
Electrical Charges 
All matter consists of atoms which are made up of three smaller 
particles: Protons (positive), neutrons (neutral) and electrons 
(negative). 
Objects which are charged (protons and electrons) can affect oth-
ers by the non-contact force of electrostatics. 

 
 
Atoms are generally neutral but: 
 If it loses an electron it 
becomes positively charged 
 If it gains an electron it 
becomes negatively charged. 

Charging by Friction 
By rubbing insulating materials together they may become electro-
statically charged as you rub the electrons off one material onto the 
other. The object gaining becomes negative, the object losing be-
comes positive. 

If a negatively charged plastic rod is brought near to another nega-
tively charged rod, the rods will move apart as they repel each oth-
er. If a positively charged rod is brought close to a negatively 
charged rod, the rods will pull together as they attract each other. 

Examples of Charging 
A polythene rod is rubbed with a duster, the friction causes 
electrons to gain energy. Electrons gain enough energy to 
leave the atom and ‘rub off’ onto the polythene rod. 
 The polythene rod has gained electrons, giving it a negative 

charge. 
 The duster has lost electrons, giving it a positive charge. 
 
If the rod is swapped for a different material such as       
acetate,  electrons are rubbed off the acetate and onto 
the duster. 
 The acetate rod has lost electrons, giving it a positive 

charge. 
 The duster has gained electrons, giving it a negative 

charge. 
 
Both the rods and the duster are made of insulating  materi-
als. Insulators prevent the electrons from moving and the 
charge remains static. Conductors,  on the other hand,  can-
not become charged, as the electrons can move through them. 

Connecting a static charge to earth using a conductor 
(earthing) will remove the excess charge as electrons will 
move to cancel out the charge. 

Electrical forces 
A charged object will experience non-contact force from an-
other charged object. The properties of attraction and  re-
pulsion are often used to show that an object is charged: 

 a charged rod can pick up small pieces of paper 
 a charged balloon can stick to the wall by attraction 
 a charged rod can pull a stream of water towards it 



Dangers of electrostatics 

All charged objects can be discharged by being earthed. This may happen safely by connecting them to the earth with a conductor. 

If the charge is very large, a spark to the earth may happen unexpectedly. Sparks like this can be dangerous, potentially igniting a 
fire. A build-up of static charge is a potential danger when refuelling aircraft or vehicles. Fuel running through the pipes can provide 
the friction needed to create a static charge. To prevent this, aircraft are earthed with a conductor during re-fuelling. 

Less dangerous, a spark discharge may happen if a charged person touches an earthed conductor. For example, a person dragging 
their feet across the carpet may become charged. If they then reach out to touch a door handle or another person, there is a spark 
and they feel a small shock. 

 Electric Fields 

All charged objects have an electric field around them. A Van de Graaff generator removes electrons to make the dome positive. A 
person does not have to touch the Van de Graaff generator to start feeling the effects, as static electricity is a non-contact force. 
This force will act on any charged particle in the electric field around the generator.  

A person touching the dome of the Van de Graaff generator will also lose electrons and become positively charged. The same will 
happen to each of their hairs, so the hairs will repel from the head and from each other causing them to stick out from the head in 
all directions. 

Uses of Electrostatics 

There are many industrial uses of static electricity. These make use of both repulsion of like charges, and attraction of opposite 
charges. 

Insecticides— sprays from aircraft can be electrostatically charged so that they cover a large area. With this method there is less 
risk that some of the spray will blow away or fall unevenly. The droplets of insecticide are all given the same static charge as they 
leave the aircraft. 

The static drops spread evenly as they all have the same charge and repel each other. They are also attracted to the earth, so will 
fall quickly and are less likely to blow away. 

Photocopiers— also use static electricity to attract the small particles of ink onto the paper in the right places. 

Electrostatic precipitator— to clean small particles from smoke before it leaves an industrial chimney, a machine called an electro-
static precipitator will use static electricity to attract the particles. 



In a radial field around a positive charge, other positive charges are 
repelled away. Therefore, the arrows point away from the central 
positive charge. This is what happens with a Van de Graaff genera-
tor. 

However, a negative charge placed in that field would attract the 
positive charge and feel a force in the opposite direction to the field 
lines. 

 

The field between two parallel plates, one positive and the other neg-
ative, is a uniform field. 

The field lines are straight, parallel and point from positive to nega-
tive. 

If the field is strong enough, charges can be forced though insulators 
such as air and a spark will occur. This is what happens during a light-
ning strike. 

Glossary 
 
Acetate— a type of plastic film. 
Attract—objects that that tend to move together because of a force be-
tween them that attracts. 
Attraction—when two or more things come together. 
Charge—property of matter that causes force near another charge. 
Conductor—a material which allows charge to move easily through it. 
Earthed—connected to the ground so electric charge flows from an object 
preventing a dangerous build up of static. 
Electric field—area surrounding an electric charge. 
Electron—subatomic particle with a negative charge and negligible mass. 
Insulator—material that does not allow energy to pass through it. 
Neutron—uncharged subatomic particle with a mass of 1. 
Proton—subatomic particle with a positive charge and mass of 1. 

Electric field shapes 

An electric field is a region where charges experience 
a force. 

Fields are usually shown as diagrams with arrows: 

 The direction of the arrow shows the way a positive 
charge will be pushed.  

 The closer together the lines are, the stronger the 
field and the greater the force experienced by 
charges in that field.  

 This means that the field is stronger closer to the 
object. 

Radial field—when filed lines spread from 
a single point. 
Repel—objects that tend to push apart be-
cause of a force of repulsion. 
Repulsion—when two or more things are 
forced apart. 
Static—a lack of movement (the charge 
cannot move) 
Static Electricity—charge that accumu-
lates on an insulated object. 
Uniform Field—when field lines are equal 
spaced and ordered, usually between 
plates. 
Van Der Graff generator—a machine that 
causes friction between a rubber belt and 
plastic rollers to build up positive electri-
cal charge on the dome. 


