
Physical changes 
This type of change means that no new substances are made, but 
there is a change in the appearance of a chemical. These reactions 
are reversible, Examples of physical change include state  
changes and dissolving. 
 

Chemical changes 
Chemical reactions usually involve a change in appearance (e.g.  
colour) or a detectable energy change (e.g. involving heat, light or 
sound). All chemical reactions involve the formation of one or more 
new substances. 

Chemical reactions 
Atoms are rearranged in a chemical reaction. The substances that: 
- react together are called the reactants 
- are formed in the reaction are called the products 
No atoms are created or destroyed in a chemical reaction. This 
means that the total mass of the reactants is the same as the total 
mass of the products. We say that mass is conserved in a chemical 
reaction. 
 

 Combustion reactions 
Combustion is another name for  
burning. It is an example of 
an exothermic reaction, a reaction that 
releases energy to the surroundings and 
the temperature decreases. This is 
mostly thermal energy, but light energy 
and sound energy are also released. 
Some other reactions 
are endothermic reactions – they take 
in energy from their surroundings and the temperature de-
creases. 
 

Complete combustion 
When the fuel burns, its hydrocarbons react with oxygen. If 
there is plenty of air, complete combustion happens: 
the hydrogen atoms combine with oxygen to make water va-
pour, H2O 
the carbon atoms combine with oxygen to make carbon diox-
ide, CO2 
the maximum amount of energy is released 
 

Incomplete combustion 
If there is not enough air or oxygen for complete combus-
tion, incomplete combustion happens instead. Water vapour 
and carbon dioxide are still produced, but two other products 
are also produced: 
carbon monoxide, CO, a colourless toxic gas 
particles of carbon, which appear as soot and smoke, and 
which cause breathing problems. 



Conservation of mass 
Mass is never lost or gained in chemical reactions. We say 
that mass is always conserved.  In other words,  the to-
tal mass of products at the end of the reaction is equal to 
the total mass of the reactants at the beginning.  

 Reactions and catalysts 
A catalyst is a substance that: 
speeds up reactions 
is not used up during the reaction (its mass is the same at the 
start and end of the reaction) 
is chemically unchanged after the reaction has finished 
Only a very small amount of catalyst is needed to increase the rate 
of the reaction between large amounts of reactants.  
Different catalysts are needed to catalyse different reactions. 

Testing for different gases 
Hydrogen A lighted wooden splint makes a popping sound in a 
test tube of hydrogen. 
Oxygen A glowing wooden splint relights in a test tube of  
oxygen. 
Carbon dioxide A lighted wooden splint goes out in a test 
tube of carbon dioxide but this happens with other gases, 
too. It is better to bubble the test gas through limewater - 
calcium hydroxide solution. Carbon dioxide turns limewater 
cloudy white. 

Rusting 
Iron and steel rust when they come into contact with water and oxy-
gen. Both water and oxygen are needed for rusting to occur. In the 
experiment below, the nail does not rust when air - containing oxygen 
- or water is not present. Salt dissolved in water does not cause rust-
ing, but it does speed it up, as does acid rain. 
Aluminium does not rust - corrode. Its sur-
face is protected by a natural layer of alu-
minium oxide. This prevents the metal below 
from coming into contact with air and oxy-
gen. Unlike rust, which can flake off the sur-
face of iron and steel objects, the layer of 
aluminium oxide does not flake off. 
Rusting is an oxidation reaction. The iron re-
acts with water and oxygen to form hydrated iron(III) oxide,  which 
we see as rust.  

iron + water + oxygen    →    hydrated iron(III) oxide 

Reactions and concentration 
If the concentration of a dissolved reac-
tant is increased, or the pressure of a re-
acting gas is increased: the reactant par-
ticles become more 
crowded. there is a 
greater chance of the 
particles colliding. 
the rate of reac-

tion increases. 



Alkali Metals with acids 
The group 1 elements in the periodic table 
are known as the alkali metals. They include 
lithium and potassium,  which all react vigor-
ously with air and water. The reactivity of the 
metals increases down the group. 
Metal + water → metal hydroxide + hydrogen so-

dium + water → sodium hydroxide + hydrogen 
2Na + 2H2O → 2NaOH + H2  

 Metals with acids 
Acids will react with reactive metals,  such as 
magnesium and zinc, to make a salt and hydro-
gen. The hydrogen causes bubbling during 
the reaction.  It can be detected using a 
lighted splint, which causes the gas to burn 
with a squeaky pop.  

Blast furnace 
Iron is extracted from iron ore in a huge container called 
a blast furnace. Iron ores such as haematite contain iron 
oxide. The oxygen must be removed from the iron oxide 
to leave the iron behind. Reactions in which oxygen is re-
moved are called reduction reactions.  
Carbon is more reactive than iron, so it can push out or 
displace the iron from iron oxide. Here are the equations 
for the reaction:  
iron oxide + carbon → iron + carbon dioxide 
In this reaction, the iron oxide is reduced to iron, and 
the carbon is oxidised to carbon dioxide. In the blast 
furnace, it is so hot that carbon monoxide will also reduce 
iron oxide:                               iron oxide + carbon monox-
ide → iron + carbon dioxide 

The reactivity series 
Some metals are very unreactive. That means 
they do not easily take part in chemical reac-
tions. For example platinum does not react with 
oxygen in the air, even if it is heated in a Bunsen 
burner flame.  
If we put the metals in order of their reactivi-
ty, from most reactive down to least reactive, 
we get a list called the reactivity series.  
 

Displacement 
Displacement reactions involve a metal and a compound of a differ-
ent metal. In a displacement reaction a more reactive metal 
will displace a less reactive metal from its compounds. 
 
Displacement reactions are easily seen when a salt of the less reac-
tive metal is in the solution.  
During the reaction: 
the more reactive metal gradually disappears as it forms a solution 
the less reactive metal coats the surface of the more reactive 
metal 


