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Chapter 2 Chemical reactions: What is a
chemical reaction?
2.3 How do metals react?
What are metals?
A metal is generally a hard, shiny solid that can be shaped. You will be familiar with aluminium foil and cans. You have seen iron nails and copper coins. Aluminium, iron and copper are all metals.

Mercury is also a metal. It is a shiny silvery liquid and was used in thermometers.

Sometimes metals are mixed together to make a product that has even more useful properties than the pure metal. These metal mixtures are called alloys.

1
The table below lists some properties of materials. Place a tick next to the properties that metals have.

	Property
	This is a property of most metals √ / X

	Lustrous or shiny in appearance
	

	Able to conduct heat and electricity
	

	Transparent
	

	Malleable – can be made into thin sheets.
	

	Dissolves in water
	

	Ductile – can be made into thin wires
	

	Elastic 
	

	Flexible
	

	Brightly coloured
	


What are non-metals?
The periodic table provides information about all the different elements that make up our world. Currently the periodic table contains 110 different elements but this number may change as scientists make more discoveries.

Most of the elements in the periodic table are metals but on the right-hand side there are elements which are classified as being non-metals. These elements exist as gases or coloured powders and they have quite different properties to metals. 

Use the periodic table on page 60 of Big Ideas Science 2 or to answer the following questions.

2
Which of the non-metals are normally found as gases?
3
What is so special about the elements of Helium, Neon, Argon, Krypton, Xenon and Radon?
4
Hydrogen sits by itself. Is Hydrogen a metal or a non-metal? Give reasons for your answer. 
5
Write down the names and symbols of five metals.

Reactions of metals

When you place a piece of magnesium in 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.

6
What do you think will happen if you place a piece of zinc in a test tube containing hydrochloric acid? Explain your thinking.

In an experiment, two test tubes contain the same amount of hydrochloric acid. In the first test tube there is a piece of magnesium. In the second there is a piece of zinc. The reaction between the magnesium and the acid is much faster and more bubbles of gas seem to form much more quickly. This is because magnesium is more REACTIVE than zinc. The activity series in the table below shows the different reactivity of metals.
	Potassium (K)

Sodium (Na)

Calcium (Ca)
	Reacts with water
	MOST REACTIVE

LEAST REACTIVE

	Magnesium (Mg)

Aluminium (Al)

Zinc (Zn)

Iron (Fe)

Nickel (Ni)

Tin (Sn)
	Reacts with acids
	

	Lead (Pb)

Copper (Cu)

Mercury (Hg)

Silver (Ag)

Platinum (Pt)

Gold (Au)
	Highly unreactive
	


7
What do you think you would see if you were able to place a piece of gold in a test tube of hydrochloric acid?

8
Why do you think iron rusts but a nugget of gold stays bright and shiny forever?

Reactions of acids with carbonates

When acids react with carbonates, the carbonates fizz as carbon dioxide is produced. You can see this reaction by placing a piece of chalk into some hydrochloric acid. Water and a salt are also formed. The type of salt formed depends on the type of acid used. Some examples are shown below:
sodium carbonate + hydrochloric acid 
 
sodium chloride + water + carbon dioxide

copper carbonate + sulfuric acid

copper sulfate + water + carbon dioxide
9
Use the information shown above to write complete word equations for the following reactions:
a
Copper carbonate + hydrochloric acid

b
Iron carbonate + hydrochloric acid

c
Potassium carbonate + sulfuric acid
d
Sodium carbonate + hydrochloric acid
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