Enthalpy changes

Energy = force x distance
(D (N x m)

conditions of 1 atm pressure at a temperature of 298K, The
standard enthalpy change of a reaction is denoted by AH®.

EXOTHERMIC AND ENDCTHERMIC REACTIONS

Energy is defined as the ability to do work, that is, move a force through a distance. It is measured in joules.

The internal energy stored in the reactants is known as its enthalpy,
H. The absolute value of the enthalpy of the reactants cannot be
known, nor can the enthalpy of the products, but what can be
measured is the difference betwaen them, AH. By convention AH
has a negative value for exothermic reactions and a positive value
for endathermic reactions. 1t is normally measured under standard

TEMPERATURE AND HEAT
It is important to be able to distinguish between heat and
temperature as the terms are often used loosely.

e Heat is a measure of the total energy in a given amount of
substance and therefore depends on the amount of
substance present.

« Temperature is a measure of the ‘hotness’ of a substance.
It represents the average kinetic energy of the substance,
but is independent of the amount of substance present.

Two beakers of water.
Both have the same
temperature, but the
100 cm? of water contains
twice as much heat as the
50 cm?.

In a chemical reaction energy is required to break the bonds in the reactants, and energy is given out when new bonds are
farmed in the products. The most impartant type of energy in chemistry is heat. If the bonds in the products are stronger than
the bonds in the reactants then the reaction is said to be exothermic, as heat is given out to the surroundings. In endothermic
reactions heat is absorbed from the surroundings because the bonds in the reactants are stronger than the bonds in the products.
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Representation of exothermic reaction using
an enthalpy diagram.
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Representation of endothermic reaction using
an enthalpy diagram.
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CALORIMETRY

The enthalpy change for a reaction can be measured
experimentally by using a calorimeter. In a simple
calorimeter all the heat evolved in an exothermic reaction is
used to raise the temperature of a known mass of water. For
endothermic reactions the heat transferred from the water to
the reaction can be calculated by measuring the lowering of
temperature of a known mass of water.

To compensate for heat lost by the water in exothermic
reactions to the surroundings as the reaction proceeds a plot
of temperature against time can be drawn. By extrapolating
the graph, the temperature rise that would have taken place
had the reaction been instantanecus can be calculated.

Compensating for heat lost
Ty = initial temperature of
reactants
T, = highest temperature
actually reached
T, = temperature that would have
been reached if no heat
~=-.__ lost to surroundings

extrapolation at
same rate of
cooling

AT for reaction= T, — T,

reactants mixed

time
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