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Reaction
profiles

Breaking bonds in reactants

Making bonds in products

Overall energy change

of a reaction

Energy released making new
bonds is greater than the
energy taken in breaking

existing bonds.

Energy needed to break existing
bonds is greater than the
energy released making new

bonds.

Bond energy calculation

Calculate the overall energy change for the

forward reaction
N, + 3H, == 2NH,

Bond energies (in k)/mol): H-H 436, H-N 391,

M=N 945

Bond breaking: 945 + (3 x 436) = 945 + 1308 =

2253 ki/mol

Bond making: 6 x 391 = 2346 kl/mol
Overall energy change = 2253 - 2346 = -93lJ/mol

Therefore reaction is exothermic overall.
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Activation energy

The minimum amount
of energy that colliding
particles must have in
order to react is called
the activation energy.

Endothermic
Energy

Raactants

Time

Products are at a higher energy

level than the reactants. As the

reactants form products, energy

is transferred from the

surroundings to the reaction

mixture. The temperature of the

surroundings decreases because
energy is taken in during the

reaction.

Energy

Exothermic

Reactants

- ¢ Activation

"-l energy

Time

Products are at a lower energy
level than the reactants. When
the reactants form products,
energy is transferred to the
surroundings. The temperature
of the surroundings increases
because energy is released
during the reaction.






