


Writing the formulae of ionic compunds

Introduction

Naming ions

Positive ions (cations) are usually produced when metal atoms lose electrons. The name of the element tells you which metal is involved.

Some metals can produce more than one kind of positive ion because they can lose different numbers of electrons to form stable ions. In this case we need to include the oxidation number with the name of the metal to enable us to tell which ion it is – for example, iron can produce iron(II) ions, Fe2+, or iron(III) ions, Fe3+.

One cation that is not produced from a metal is the ammonium ion, NH4+.

Negative ions (anions) are produced when non-metal atoms, or groups of atoms, gain electrons. Where the anion is just the non-metal element itself, then the anion name ends in -ide. So, Cl− is the chloride ion and S2− is the sulfide ion. Where the anion contains both a non-metal atom and oxygen, the name of the ion ends in -ate. So, SO42− is the sulfate ion and NO3− is the nitrate ion.
Charges on ions

Metals in Groups 1, 2 and 3 of the Periodic Table form ions by losing all the electrons in their outermost electron shell – so the ions formed have charges equal to the group number.

Metals in Group 4 lose two of their four outer shell electrons when forming ions – so they have a 2+ charge. The charge on a d-block metal ion is more difficult to predict.

Non-metal elements form ions by gaining sufficient electrons to achieve a full outermost electron shell. Chlorine, in Group 7, gains one electron to become the Cl− ion. Sulfur in Group 6 gains 2 electrons to form the S2− ion.

What you do

To work out the formula of an ionic compound you need to know the ions that are involved and the charges on the ions. You then combine sufficient numbers of ions so that the positive and negative charges balance.

For example, in sodium carbonate, two Na+ ions are needed to

balance one CO32− ion to give the formula, Na2CO3.
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Complete Table 1 by writing in the names of the cations and anions.

2
Complete Table 2 by writing in the formulae of some common ionic compounds.
Table 1 Formulae and names of some common cations and anions.


Formula�
Name�
�
Na+�
�
�
K+�
�
�
Ag+�
�
�
NH4+�
�
�
Ca2+�
�
�
Mg2+�
�
�
Pb2+�
�
�
Zn2+�
�
�
Cu2+�
�
�
Fe2+�
�
�
Fe3+�
�
�
Al3+�
�
�
Cl−�
�
�
Br−�
�
�
I−�
�
�
F−�
�
�
NO3−�
�
�
OH−�
�
�
HCO3−�
�
�
CO32−�
�
�
S2−�
�
�
SO42−�
�
�






Table 2 Formulae of common ionic compounds.


Compound�
Formula�
�
sodium carbonate�
Na2CO3�
�
silver(I) nitrate�
�
�
calcium bromide�
�
�
copper(II) hydroxide�
�
�
iron(II) nitrate�
�
�
iron(III) iodide�
�
�
lead(II) sulfate�
�
�
zinc nitrate�
�
�
potassium sulfate�
�
�
magnesium sulfide�
�
�
aluminium hydroxide�
�
�
ammonium chloride�
�
�
sodium hydrogencarbonate�
�
�
iron(III) carbonate�
�
�












