Year 13 Chemistry Class Activities – Week 9
At the end of the class, students should be able to;
· define/name the following enthalpy changes; ΔfH°, ΔcH°, ΔrH°, ΔvapH° and ΔfusH 
· describe the features of the following enthalpy changes; ΔfH°, ΔcH°, ΔrH°, ΔvapH° and ΔfusH
· write thermochemical equations of simpler reactions
· write thermochemical equations of a more complex nature  

Student Activities.
· Read the notes and examples below and attempt the activity.

                                  



Link 1: youtube.com/watch?v=OTm6JmeYX5g (Bond energy)
Link 2: youtube.com/watch?v=JRIm_a2LDPM (Endothermic and Exothermic reactions)
· Refer to to the pdf given above to answer the questions

· Cross check your answers with the solution below.


Solutions to activity 4D
(check next page)
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Thermochemistry

Exo- and endo-
r of chemical reactions produce heat during the
reaction—the test tube gets hot. These reactions are described as
exothermic reactions. A few reactions take in heat—the test tube gets
der. Such reactions are called endothermic.

Exothermic: heat is given out

Endothermic: heat is taken in.

A large numbe

col

Enthalpy

When heat is produced or absorbed during reactions, the heat content or
enthalpy (think ‘entHalpy’ for Heat) of the reactants and products must be
different. Scientists use the symbol A (‘delta’) to mean change in, so AH
means change in enthalpy, and A\H means change in enthalpy of reaction.

A H = enthalpy of products — enthalpy of reactants

2Mg + O, _
CuO + COQ
2 AH=-ve > A,.H = +ve
s = | CuCO; 1
= 2MgO :':.1
Exothermic reaction: reactants Endothermic reaction: reactants
ave more energy than products, have less energy than products
ArH is negative. ArH s positive. |

Heat :
€at1s a form of energy, and the amount of energy released or absorbed

depends on the amount '
K mol. nt of the reagents involved, so the unit of enthalpy is

Remember enter/endoth
exit/exothermic = go ou
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Effect of heat on matter

Heat versus temperature

Also in your junjor science classes
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Lower temperature

particles

Kinetic energy

The absolute temperature is temperature on the Kelvin scale.

oc =273 K. A doubling of the absolute temperature from 200 K to 400 K

_73°C to 127 °C), will double the kinetic energy of the particles. Going
from 10 °C to 20 °C will not double the kinetic energy of the particles.
A consequence of Boltzmann’s discovery is that at absolute zero (0 K),

the kinetic energy of the particles is zero.

Heating or cooling curves

Any pure substance, ol heating, undergoes a characteristic pattern of
eriods of constant temperature and temperature increase. This can be

observed by melting ice, boiling water, or heating naphthalene. If the

temperature changes are plotted against time for a constant rate of heating,

any pure solid will produce the following graph.

Temperature

Time
where the temperature increases (Ato B, Cto D

ds when the kinetic energy of the particles
the solid vibrate more quickly, and the

« Regions of the graph
and E to F) represent perio

is increasing. The particles in
particles in the liquid and gas move around more quickly.

e Where the temperature remains constant (B to C and D to E) the
chemical potential energy of the particles is increasing. During this
time the substance is changing phase—from solid to liquid at B to C,
and from liquid to gas at D to E. The energy increase allows the
particles to partially (as the solid melts) or fully (when the liquid
boils) overcome the attractive forces between them.

Fusion and vaporisation

Molar heat of fusion

The energy required to change oné mole of a

liquid at the melting point is called the molar heat of fusion ( AgusD-
H,O(solid at 0 °C) — H,O(liquid at 0 °C) AgyH =6.0KJ mol-!

The molar heat of fusion provides a measure of the strength of the force

holding the particles together in the solid phase.

substance from a solid to a

Molar heat of vaporisation

The energy r.eguired to change one mole of a substance from a liquid to &
gas at the boiling point is called the molar heat of vaporisation (Avapf!)-
H,O(liquid at 100 °C) — H,O(gas at 100 °C) Ayl = 41.0 kJ mol~!

Molar heat of vaporisation indicates the strength of the force between
particles in the liquid phase.
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