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A Reaction: The Process of Breaking 
and Forming Bonds

We can think of a reaction as a process 
in which the bonds of the reactants 
absorb energy when they break, and 
the bonds of the products release 
energy when they form.

To break a bond, the system must 
absorb energy (endothermic process).

Conversely, when a bond is formed, 
energy is released in the process 
(exothermic process).

In the combustion of methane bonds are broken and 
new ones formed.
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Enthalpy Diagrams

In the previous example, 
the enthalpy diagram would 
look as it appears in the 
picture.

When the system absorbs 
energy (to brake the bonds) 
the value of enthalpy 
increases and when new 
bonds are formed the 
system releases energy and 
the value of enthalpy 
decreases.

Depending on the overall 
change in enthalpy the 
process will be exothermic 
or endothermic.
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The Bond Enthalpy

The bond enthalpy is the enthalpy 
change (ΔH) for the breaking of a 
particular bond in a mole of a 
gaseous substance.

Tabulated bond enthalpies are 
always a positive quantity (the 
system absorbs energy, 
endothermic process): it means 
that this energy what is required to 
break a mol of bonds
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Bond Enthalpies and the 
Enthalpies of Reactions

The enthalpy of the reaction is 
estimated as the sum of the 
bond enthalpies of the bonds 
broken (positive values, 
endothermic processes) minus 
the sum of the bond enthalpies 
of the new bonds formed 
(negative values, exothermic 
processes)

rxnH  =  (bond enthalpies of bonds broken) -

 (bond enthalpies of bonds formed)

Δ Σ
Σ
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Exercise

Estimate ΔH for the following reaction:
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Exercise

Estimate ΔH for the following reaction:

Bond enthalpies of bonds broken:

4 mol N-H ... 4 * 391 kJ = +1564 kJ
1 mol N-N ... 1 * 163 kJ = +  163 kJ
Sum of enthalpies...          + 1727 kJ

Bond enthalpies of bonds formed:

2 mol H-H ... 2 * (-436 kJ)  = -872 kJ
1 mol N N ... 1 * (-941 kJ) = - 941 kJ
Sum of enthalpies...          - 1813 kJ

≡

The overall reaction:

- 86 kJ
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