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Chapter 2 Chemical reactions: What is a
chemical reaction?
2.1 How do you know it’s a chemical reaction?
1
You have four nails made of pure iron. You record the mass of each of the nails and then you placed them in a dish sitting on a damp sponge. You leave the nails there for several weeks before you notice that some changes have occurred. You notice that the nails are coated with a red substance, which is called rust. You carefully lift the nails on the sponge and weight the nails and the sponge. Then you remove the nails and just weigh the sponge. You handle the nails very carefully so that none of the rust gets rubbed off them. The mass of the nails is different now. 
 a
What do you predict will happen to the mass of the nails? Circle your prediction.

A
The mass of the nails will be more at the end of the experiment than it was at the start.

B
The mass of the nails will be less at the end of the experiment than it was at the start.

b
Explain why you have selected either A or B above.

2
For this experiment you will need two pieces of chalk, some white vinegar, some tap water and two glass jars. Place one piece of chalk in a glass jar and cover it with water. Place the other piece of chalk in a glass jar and cover it with vinegar. Watch the pieces of chalk and record what happens to them.

a
Do you notice any changes?
b
What do you predict will happen to the mass of the pieces of chalk? Circle your prediction.

A
The mass of both pieces of chalk will stay the same.
B
The mass of the piece of chalk in the water will stay the same but the mass of the other one will increase.

C
The mass of the piece of chalk in the water will stay the same but the mass of the other one will decrease.

D
The mass of the piece of chalk in the water will decrease but the mass of the other one will stay the same.

E
The mass of the piece of chalk in the water will increase but the mass of the other one will stay the same.

c
Explain why you have selected, A, B, C, D or E above.

3
When a chemical change occurs, new substances are formed. Questions 1 and 2 were describing chemical changes. We know that chemical changes occurred because the final products in each case looked different to the materials that we started with. Study the list below and identify which of these are chemical changes and which are physical changes.

a
Carving an ice sculpture from a block of ice

b
Adding the blue powder, copper sulphate, to a glass of water

c
Burning a sparkler

d
Dissolving sherbet in water 

e
Crushing a lump of rock salt

f
Burning a piece of wood

g
Cooking a mixture of flour, sugar, eggs and butter

h
Boiling water to produce steam

i
Extracting salt from seawater

4
When a chemical change takes place it is possible to write a chemical word equation. On the left-hand side of the equation we write the names of the things that react together. These are called the REACTANTS. Then we have an arrow. On the right hand side we write the names of the PRODUCTS of the reaction.

When nails rust, atoms of oxygen and atoms of iron join together to form iron oxide. The chemical word equation for this reaction looks like this:

Iron + Oxygen 



Iron Oxide

Write chemical word equations for the following reactions:

a
A lump of coal (carbon) burns in the air to form the gas carbon dioxide.
b
A lump of iron reacts with the yellow powder sulphur to form iron sulfide.

c
Magnesium burns in the air to form magnesium oxide. 

In these three cases only one product is formed but often there is more than one product. Try these:

d
Natural gas (methane) burns in oxygen to form carbon dioxide gas and water.
e
Chalk (calcium carbonate) dissolves in vinegar (acetic acid) to form calcium acetate, carbon dioxide gas and water.

f
A piece of magnesium ribbon is placed in a beaker of hydrochloric acid. Hydrogen gas is produced and the magnesium reacts to form magnesium chloride.

5
Chemical equations are a shorthand method of recording what is taking place in a chemical reaction. Word equations are useful but an even faster form of shorthand involves using chemical symbols. You have already met some symbols for some common chemicals used in the home and the science laboratory. The table below lists some common chemical in the left-hand column, and their chemical formula in the right-hand column. Match them by drawing a line from each chemical name to the correct symbol.

	Name
	Symbol

	Magnesium ribbon
	N2

	water
	NaCl

	Hydrochloric acid
	Fe

	Carbon dioxide
	H2

	Nitrogen gas
	CH4

	Iron
	He

	Methane
	O2

	Oxygen
	H2O

	Helium
	Mg

	Hydrogen
	HCl

	Salt
	CO2


Recognising that chemical reactions have taken place

When a chemical change takes place there has been a chemical reaction. There are some clues that you can look for which will help you to decide whether or not a chemical reaction has occurred.

1
Chemical reactions produce new substances that have different properties to the reactants.

For example: the reddish brown powder that we call rust has quite different properties to the iron of the nail and the oxygen gas in the air which have reacted together to form it.

2
When a chemical reaction takes place a gas may be formed.
When you place a piece of magnesium ribbon into hydrochloric acid, the magnesium becomes covered with bubbles. If this experiment takes place in a test tube you can collect the gas that is being formed and it will cause a glowing piece of wood to catch alight and go ‘POP’. This ‘POP’ test identifies the gas as being hydrogen.
3
When a chemical reaction takes place a colour change may occur.
The reaction of the iron nails is an example of a colour change occurring. The grey nail becomes coated with a reddish powder and looks different. You need to think carefully about this one. When you put a coloured substance into water it will make the water appear coloured – this may be just a physical change!

4
Often a change of temperature occurs when a chemical change takes place. The mixture of reactants may become hotter or they may become colder.

A good example to think about here is the burning of a piece of wood. The chemical reaction is between the wood and the oxygen in the air but you know that the process produces lots of heat. There is also a colour change and the burnt wood looks very different to the wood that you started with.

6
Read the descriptions below of four reactions carried out by Mia. For each one say how she knew that a chemical change took place. Choose from the following answers:

A
A colour change occurred.
B
A gas was produced.
C
A new substance appeared in the beaker or test tube.
D
The mixture felt either warmer or colder.
a
I mixed two liquids together. They were both colourless solutions but when they were mixed a white substance appeared and settled on the bottom of the beaker.

b
I placed a lump of solid into a beaker of water at 20 0C and the solid quickly dissolved. The temperature of the solution increased to 33 0C.

c
A white solid was placed in a beaker. A colourless liquid was poured on top of the solid. The mixture erupted into lots of bubbles and flowed up and out of the beaker.

d
In one beaker there was a colourless solution. In the other beaker there was a pale blue solution. I poured the blue solution into the colourless solution and it was like magic. A dark green solid appeared in the bottom of the beaker.

7
Scientists who investigate chemical changes and chemical reactions are called chemists. They work in science laboratories and they investigate Big Questions such as:

A
Can I create a new drug which will cure cancer by reacting these chemicals together?

B
Can I create a synthetic fuel that could be used in place of the fossil fuels that we obtain from oil?

C
Can I create a chemical that can be sprayed onto an oil spill on the ocean and make the oil break down very quickly?

Use the Internet and the school library to find out more about the work being done by chemists.
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