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The formulae of acids and salts can be worked out using valencies in the same way as the formulae of two-element compounds. The only difference is that some acids and salts contain more than two elements.
For example: sulfuric acid – H2SO4      phosphoric acid – H3PO4      nitric acid – HNO3
These examples contain groups of atoms that have a single valency.

Examples of valencies

	
	Valency 1
	Valency 2
	Valency 3
	Valency 4

	groups in periodic table
	groups 1 and 7
e.g. H, Na, F, Cl
	groups 2 & 6
e.g. Mg, Ca, O, S
	groups 3 & 5
e.g. B, Al, N, P
	group 4
e.g. C, Si, Pb, Sn

	transition metal
	metal(I)
	metal(II)
	metal(III)
	metal(IV)

	examples of groups
	nitrate = NO3
hydroxide = OH
	sulfate = SO4
carbonate = CO3
	phosphate = PO4
	–


To work out the formula of lead(IV) sulfate:

	· write down the symbols of each element and group

· find the valency of each element and group

· simplify valency by dividing by a common factor (if possible)

· cross-over numbers and tidy up.
	Pb       SO4
4 2       2 1

Pb(SO4)2
	Notice: when we put a number with a group, like SO4, we put brackets round the group. The bracket means that what is inside is a group. The number outside the bracket tells us how many of that group there are.


1 What is the valency of the following elements or groups.

a oxygen
b iron(III)
c carbonate
d carbon
2 a
How many phosphate groups are there in sodium phosphate, formula Na3PO4?

b
How many carbonate groups there are in aluminium carbonate, formula Al2(CO3)3?

3 Work out the formulae for the following simple compounds.

	e sodium chloride
	f magnesium fluoride
	g copper(II) chloride 

	h calcium oxide
	i cobalt(V) oxide 
	j lead(II) sulfide


4 Now try these more difficult examples.

	k magnesium sulfate
	l lithium phosphate
	m zinc(II) carbonate

	n magnesium nitrate
	o aluminium sulfate
	p iron(III) phosphate


I can...

· work out the formulae for common acids and salts, from valencies.
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