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Chapter 2 Chemical reactions: What is a
chemical reaction?
2.2 How do acids and bases affect our lives?

1
The table below contains the names of some household chemicals. Identify which of these you think contain acids by placing a tick next to them, in the right-hand column.

	Household chemical
	Contain acid? √ / X

	Coca Cola
	

	Liquid soap
	

	Lemon juice
	

	Toothpaste
	

	Mango nectar juice
	

	Vinegar
	

	Milk
	

	Shampoo
	

	Soda water
	

	Hair gel
	

	Tomato sauce
	

	Cottage cheese
	


2
Explain your reasoning for question 1. What evidence did you use to decide whether the household chemical contains acid?

3
Sarah was unsure about which of the chemicals listed were acids or contained acids. So she decided to do an experiment to find out for herself. She obtained some bicarbonate of soda from the kitchen. She put a small amount of bicarbonate of soda onto a saucer and then added a little of each substance to the white powder. The results of her experiment are shown in the table below.

	Household chemical
	Sarah’s observation when bicarbonate of soda was added 

	Coca Cola
	Lot’s of fizzing and bubbles

	Liquid soap
	No visible change

	Lemon juice
	Lot’s of fizzing and bubbles

	Toothpaste
	No visible change

	Mango nectar juice
	No visible change

	Vinegar
	Lot’s of fizzing and bubbles

	Milk
	No visible change

	Shampoo
	No visible change

	Soda water
	Lot’s of fizzing and bubbles

	Hair gel
	No visible change

	Tomato sauce
	A little bit of fizzing and some bubbles at the edges of the white powder.

	Cottage cheese
	No visible change


Do the results of this experiment help you to identify which of the household chemicals contain acids? Explain your thinking.
4
Bicarbonate of soda is also called sodium bicarbonate. It has the formula NaHCO3. It is often used in cooking. You use it to make sherbet. In each experiment that Sarah performed where there was fizzing and bubbles, a gas was being produced. What do you think the gas could be? 
5
Sarah’s friend Jodie made some cabbage indicator by cooking up some chopped red cabbage leaves with water and then straining the mixture. Jodie wanted to use her indicator to find out which of the household chemicals were acids or contained acids. She tested each of the household chemicals and found that five of them made the red cabbage water turn from purple to deep red. Liquid soap, toothpaste and shampoo made the cabbage water turn blue. 
a
According to the results of Jodie’s testing how many of the household chemicals were acids?
b
According to the results of Jodie’s testing how many of the household chemicals were bases?

c
What were the others? 

The pH scale

The cabbage water indicator will turn red in a solution whether it is a strong acid or a weak acid so it’s not useful for identifying how strong an acid is. It just tells us whether the substance is acidic or basic.

The pH scale has been developed to help scientists to identify whether a solution is an acid, a base acid or neutral and it also provides information about how strong or weak the acid or base is.

The pH scale rages from 1–14.
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6
Use the diagram of the pH scale to help you to answer the following questions.
a
Which substance listed on the diagram is the strongest acid? 
b
Which substance listed on the diagram is the strongest base? 
c
Why would you expect milk and blood to have a pH close to 7? 
d
Which of the substances listed on the pH scale diagram are bases? 
e
Natural rain water has a pH of 5.6. Would it be classified as an acid or a base? 
f
Is baking soda a stronger base than ammonia? Explain your answer.

What is the difference between a base and an alkali?

An alkali is a base that is soluble in water. Sodium bicarbonate is a base and it dissolves in water so it is an alkali. Sodium hydroxide is also an alkali. Some bases such as zinc hydroxide and iron hydroxide are insoluble in water so they cannot be called alkalis.

Chemical reactions between acids and bases
When you look at the pH scale you can see that the acids are at one end and the bases are at the other. In the middle at pH 7 it is neither acidic nor basic. We say it is neutral. So if we mix just the right amounts of an acid with a base we should be able to neutralise it. The product of the reaction is water and a chemical compound called a SALT.

Acid + Base
 Water + a salt

Here are some examples:

Hydrocholoric Acid + Sodium Hydroxide 


 Water + Sodium Chloride
HCl  + NaOH


H2O + NaCl

Nitric Acid + Sodium Hydroxide


 Water + Sodium Nitrate
HNO3 + NaOH


H2O + NaNO3


Sodium Chloride and Sodium Nitrate are both salts. We could define a salt as a chemical compound that is produced when an acid is neutralised by a base.
The table below shows the common names and the chemical names of some SALTS that we use at home.
	Common name
	Chemical name
	Chemical formula
	Use

	Salt
	Sodium Chloride
	NaCl
	To make food tasty

	Saltpetre
	Sodium Nitrate
	NaNO3
	To make fertiliser

	Washing soda
	Sodium carbonate
	Na2CO3
	Softens water

	Epsom salts
	Magnesium sulfate
	MgSO4
	Help constipation

	Plaster of Paris
	Calcium Sulfate
	CaSO4
	Making casts for broken arms or making plaster figurines


In the table below are the names and chemical formulae of some common acids.
	Name of acid
	Chemical formula

	Hydrochloric acid
	HCl

	Nitric acid
	HNO3

	Sulfuric acid
	H2SO4

	Carbonic acid
	H2CO3


7
Which acid was used to form the salt sodium carbonate? 
8
How can you tell? 
Acid rain

Many statues and sculptures are made out of marble or limestone, which is calcium carbonate. Acid rain can contain carbonic acid. On page 54 of Big Ideas Science 2 you can see the damage being caused by acid rain falling onto a marble statue. 

9
What gas will be formed when the acid rain reacts with the marble statue?
10
What could be done to protect statues and art works from acid rain? Explain your answer.
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