A’level Chemistry (AEB)
Module 1
1.2 Physical Chemistry


OHP HessMethod3


Method 3: Using standard enthalpies of formation

Method one takes us round the cycle of an alternative route. This is a variation on that theme.

· Will work for any reaction.

· Need to know standard molar enthalpies of reaction.

A reaction may be written as……







(H2 = the sum of the enthalpies of formation of the products

(H1 = the sum of the enthalpies of formation of the reactants
If we apply Hess’ law to this, we get:


(H = -(H1 + (H2
This simplifies to a much more friendly formula…..

(H = [the sum of (Hf( (products)]-[the sum of (Hf( (reactants)]

There are some important points to remember when using this very useful formula….

· The enthalpies of formation of elements are always zero – by definition.

· If more than one molecule of a substance is involved, the enthalpy of formation must be modified appropriately.

· The sign of the enthalpy change must be inserted with the value!

Look at this example.

In pure oxygen, ammonia burns to give water and nitrogen as below.


4NH3(g) + 3O2(g) ( 2N2(g)  + 6H2O(g)



(Hf( [NH3(g)] = -46.1 kJ mol-1


(Hf( [H2O(g)] = -242 kJ mol-1
Use the statement of Hess’ Law above….

(H = [the sum of (Hf( (products)]-[the sum of (Hf( (reactants)]

(H ( = {6((-242) + 2 ( 0} – {4 ( (-46) + 3 ( 0}

(H ( = - 1268 kJ mol-1

This is an excellent method provided you know the enthalpies of formation!.
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