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The word equation for the reaction of carbon with oxygen is:
carbon + oxygen ( carbon dioxide
We can also write this equation using the chemical formula for each substance:
C + O2 ( CO2
Carbon dioxide exists as molecules and its formula shows the number of the different atoms in the molecule. If there is no little number after a symbol, there is only one atom. Otherwise the little number tells you how many atoms of that type are in the molecule. Oxygen is an element but exists as ‘diatomic’ molecules – two atoms of the same kind joined together. Carbon does not exist as molecules but as a huge structure of billions of carbon atoms joined together. We have no idea how many so we just write the symbol for the element.

1 How many carbon atoms and how many oxygen atoms are there in one molecule of carbon dioxide?

2 Look at the chemical equation above. Count the number of carbon atoms and oxygen atoms in the products and in the reactants.

a What do you find?

b How does this explain the law of conservation of mass in reactions?

Hydrogen usually reacts with oxygen to produce water, but in special conditions it can form another molecule called hydrogen peroxide. The formula for hydrogen peroxide is H2O2.
3 Write a word equation and then a symbol equation to model the formation of hydrogen peroxide from hydrogen gas and oxygen gas. (Hint: hydrogen gas is a diatomic molecule.)
Check your formula equation by counting the number of atoms on each side.
The formula for a substance never changes. Oxygen gas is always O2, hydrogen peroxide is always H2O2, and magnesium oxide is always MgO. However, writing the symbol equation for the formation of magnesium oxide isn’t as straightforward as for carbon dioxide and hydrogen peroxide.

If we start with the standard formula for each substance we get:
Mg + O2 ( MgO

Counting the number of atoms on each side, there is one magnesium atom on each side, which is what we would expect. But there are two atoms of oxygen on the left side and only one on the right, which isn’t correct. We could write Mg + O ( MgO, but this is wrong because oxygen is a diatomic molecule.
We need another way to ‘balance’ the atoms on each side. We do this by multiplying the quantities by the smallest number needed to make the atoms balance. We need two oxygen atoms on the right as well as the left side of the equation, so multiply the magnesium oxide formula by 2:

Mg + O2 ( 2MgO

The problem now is that we have two magnesium atoms on the right but only one on the left, so we multiply the magnesium on the left by 2. The simplest answer to this is:

2Mg + O2 ( 2MgO

Now the number of atoms on each side of the equation is the same – and the equation is balanced.
4 Try writing balanced symbol equations for the following reactions.

c Sulfur reacts with oxygen to produce sulfur dioxide.

d Zinc reacts with oxygen to produce zinc oxide (ZnO).

e Hydrogen gas reacts with oxygen gas to form water.

I can…
· write simple balanced symbol equations.
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