1a

1b

1d

Phrase

Rate of
reaction

Measuring
rate

Collision
theory

Activation
energy

Definition

The time it takes for
a chemical reaction
to take place.

Rate can be
calculated by
measuring the mass
or volume of product
formed over time. It
can also be
calculated as the
mass or volume of
reactant used up
over time.

The idea that
reactions can only
occur when
molecules collide
into each other with
enough energy.

The minimum
energy that a
collision must have
for it to cause a
reaction to take
place. Different
reactions have
different activation
energies.
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Activation energy
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Activation energy

Energy with catalyst

Reactants

Products

Progress of reaction

2h. Catalysts lower the
activation energy of a
reaction.
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1c. Collision theory states that
molecules must collide with
enough energy.

2a

2b

2c

2d

2e

2f

2g

2h

Phrase

Concentration

Effect of
concentration

Temperature

Effect of
temperature

Pressure

Effect of
pressure

Catalyst

Effect of
catalyst

Definition

The number of molecules in a fixed volume
of water or other solute. Usually measured
in moles/dm3 or g/dm3.

increasing the concentration increases the
rate of reaction as more molecules in a fixed
volume of water means that the number of
collisions per second will increase. More
collisions gives a faster rate of reaction.

A measure of the average kinetic energy of
the molecules. Usually measured in Celsius
(°C)

Increasing the temperature makes
molecules move faster as they have more
kinetic energy. This means they collide
more often and collide with more energy.
This means more collisions per second and a
higher % of collisions have at least the
activation energy.

How tightly packed gas molecules are
together.

Increasing pressure means more gas
molecules in the same space, increasing the
number of collisions so increasing the rate
of reaction.

A substance that increases the rate of
reaction but isn’t part of the reaction and so
is not used up.

Lowers the activation energy meaning that
more collisions have at least the activation
energy. Increases the rate of reaction.
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https://www.youtube.com/watch?v=7i90fiz9SmY
https://filestore.aqa.org.uk/resources/science/specifications/AQA-8464-SP-2016.PDF
https://drive.google.com/file/d/16h28skeGZNU2vB6_eBCnUU_w0ui9s8XP/view?usp=sharing
https://vikehok.exampro.net/
https://www.compoundchem.com/2017/05/08/equilibria/
https://drive.google.com/file/d/1bNfAZDsZdrXs13FENwiL3cJGSTSZ4x65/view?usp=sharing
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3h

Phrase

Reversible
reaction

Energy change
in a reversible
reaction

Equilibrium

Position of
equilibrium

Le Chatelier’s
principle

Changing
temperature

Changing

concentration

Changing
pressure

Definition

A reaction where reactants can react together to make
products (the forward reaction), but then the products
may break down to re-form the reactants again (the
backward reaction).

Reactions that give out energy (usually in the form of
heat) are called exothermic.

Reactions that take in energy (usually in the form of heat)
are called endothermic reactions.

If the forward reaction is exothermic, the backward
reaction will be endothermic and vice versa.

If a reaction is reversible and the forward reaction is
taking place at the same rate as the backward reaction,
the reaction is said to be in equilibrium.

The rate at which the forward and backward reactions are
taking place, affecting how much product or reactant is
made.

If we change the conditions of the reaction (such as
temperature, pressure or concentration), then we can
change the position of equilibrium.

Increasing temperature means that the reaction is faster
in the direction of the endothermic process.

Increasing concentration of a reactant means that the
forward reaction rate increases.. Increasing concentration
of a product means that the backward reaction rate
increases

Increasing the pressure of a gas has the same effect as
increasing the concentration. If you increase the pressure
of a reactant, the rate of the forward reaction will be
increased. If you increase the pressure of a product, the
rate of the backward reaction will be increased.
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Exothermic

N, +3H, = 2NH,

Endothermic

hydrated endothermic anhydrous

copper s copper e
sulfate exothermic  Sulfate

(blue) (white)

heat

ammonium chloride —— ammonia + hydrogen chloride

cool

3a. Some examples of reversible reactions

showing the reversible reaction symbol.

Nolg) + 3HS(g <

REACTANTS

2 NH3(g) + heat

PRODUCTS

3e. Le Chatelier’s principle can be thought of
as a balancing see-saw. If conditions are
changed, the reaction changes to re-establish
balance.
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