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Energy and chemical reactions

Nearly all chemical reactions involve a change in energy. Some reactions
involve electrical energy or light energy, but almost all involve

heat energy. The change in energy in a reaction results from the different
amounts of energy involved when bonds are broken and formed. The
study of heat energy in chemical reactions is called thermochemistry.

eEnthalpy (H). The amount of energy
that a substance contains. It is
impossible to measure directly, but its
change during a reaction can be
measured.

eEnergy level diagram. A diagram
_. which shows the enthalpy change of
| reaction for a reaction.

eEnthalpy change of reaction or heat
of reaction (AH). The amount of heat
energy given out or absorbed during a
chemical reaction. If the reaction is a
change of state*, this amount is also
known, particularly in physics, as the
latent heat (see page 30). Hence the

molar enthalpy changes of fusion
and vaporization on page 147 are
closely allied to the specific latent
heats on page 31, though the
quantities are different (each being

more relevant to its science). . :
e eStandard enthalpy change of

of reaction measured under standard
conditions, i.e. standard temperature
and pressure (s.t.p.*). If solutions are
used, their concentration* is IIM*

J stands for joule”,

The value of /\ H is only true for
a unit of energy. E

the number of moles* and the
physical states* of the
chemicals in the equatio

i ¥, 344 ion, 130; Joule, 57; M-value, 139 (Molarity); Mole, 135;
Neutralization, 151; Physical states, _.uo n.:-. 143; Weak acid, Weak base, 152.

reaction (/. H?). An enthalpy change

eExothermic reaction. A chemical
reaction during which heat is
transferred to the surroundings.

 Energy is given out
1o the surroundings
ll...ln in an exothermic
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*Endothermic reaction. P chemical
reaction during which heat is
absorbed from the surroundings.

S ergy is ww.mogma.
.l.. __ from the surroundings

in an endothermic

reaction.

#Bond energy. A measure of the
strength of a covalent bond* formed
between two atoms. Energy must be
supplied to break bonds and is given
out when bonds are formed. A
difference in these energies produces

a change in energy 955@ a reaction.
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eLaw of conservation of energy.
During a chemical reaction, energy
cannot be created or destroyed. Ina
closed system* the amount of energy
is constant.

eHess’s law. This states that the
enthalpy change of reaction that
occurs during a particular chemical
reaction is always the same, no matter
what route is taken in going from the

reactants to the products. Hess's law is

illustrated by an energy cycle.
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By Hess's law:

m+m.i0 + rfw.tn.fc.
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Hess's law is used to find enthalpy

changes of reaction which cannot be
measured directly, e.g. the enthalpy
change of formation of methane.

Steam at 100°C
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* Closed system, 162; Covalent bond, 132; Crystal lattice, 136; Mole, 139; Solvent, 144.
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