
Reactivity 1.2



Calculating ∆H using 

average bond enthalpies



Average bond enthalpies 
Average bond enthalpy is the energy required to 
break one mole of bonds in a gaseous molecule 
averaged over similar compounds. 

Bond breaking is endothermic – energy is required 
to break a bond.
Bond formation is exothermic – energy is released 
when bonds are formed.



Average bond enthalpies 



Average bond enthalpies 

2 × 346 kJ 
8 × 414 kJ

4004 kJ

5 × 498 kJ 

2490 kJ

6 × 804 kJ 

4824 kJ

8 × 463 kJ 

3704 kJ

ΔH = 6494 – 8528 = –2034 kJ mol-1



Average bond enthalpies 

1 × 158 kJ 
4 × 391 kJ

1722 kJ

1 × 498 kJ 

498 kJ

1 × 945 kJ 

945 kJ

4 × 463 kJ 

1852 kJ

ΔH = 2220 –2797 = –577 kJ mol-1



Average bond enthalpies 

Enthalpy changes calculated using average bond 
enthalpies are often different to the actual value.

Average bond enthalpies are calculated by calculating 
the energy required to break the same bond in similar 
compounds and then averaging the value – the actual 
bond enthalpy value may be different.  



Calculating ∆H of a reaction that 

is the sum of multiple reactions 

with known ∆H values



The standard enthalpy changes of three combustion 
reactions are given below in kJ.

Hess’s law

Calculate the ∆H for the following reaction:



Hess’s law



Hess’s law
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