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an altitude of 48.7 km, each of the
Space Shuttl eods sol
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aluminium + ammonium perchlorate
®
nitrogen + aluminium oxide + aluminium chloride + water

10Al + 6NH,CIO,
®
3N, + 4Al,05; + 2AICI; + 12H,0

1 What has been oxidised and what has been reduced?




Rate of Reaction

9 Duration: 1 min. 28 sec.
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Rate of Reaction

1 Fireflies are actually a type of beetle.
They glow due to a phenomenon known as
bioluminescence.







Rate of Reaction

1 Fireflies flash more frequently on warm
evenings compared to cool evenings.

| Scientists have discovered that fireflies
flash once every 5 seconds at 21 C and
once every 11 seconds at 12 C.




Rate of Reaction

What do | need
to know about
rate of reaction?




Rate of Reaction

Learning Outcomes

Candidates should be able to:

a)

b)

Describe the effect of concentration, pressure, particle size and
temperature on the speeds of reactions and explain these effects in
terms of collisions between reacting particles.

Define the term catalyst and describe the effect of catalysts (including
enzymes) on the speeds of reactions.

Explain how pathways with lower activation energies account for the
increase in speeds of reactions.

State that some compounds act as catalysts in a range of industrial
processes and that enzymes are biological catalysts.

Suggest a suitable method for investigating the effect of a given variable
on the speed of a reaction.

Interpret data obtained from experiments concerned with speed of

reaction.
1




Rate of Reaction

What is meant
by rate of
reaction?




Rate of Reaction

1 It is human nature to find things interesting if they are fast.

9 Guinness
World Record 9 Duration:
For Parallel 29 sec.
Parking.

{ How would you determine the average speed of this car?

1 speed = distance - time £
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Rate of Reaction

amount of reactant
rate of used up

reaction time taken

amount of product
rate of formed

reaction time taken




Number of molecules

Rate of Reaction
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1 The steeper the gradient, the faster the
reaction.




Rate of Reaction

{ Some chemical reactions are very fast, for example, the reaction
between potassium manganate(VIl) (formula, KMnO,) and glycerol
(formula, C;HgO,).
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Rate of Reaction

{ Some chemical reactions are very fast, for example, the reaction
between potassium zinc (Zn) and sulfur (S):
Zn(s) + S(s) - ZnS(s)
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9 Duration: 44.5 sec.
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Rate of Reaction

 While other chemical
reactions are very slow, for

example, the rusting of iron.
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Rate of Reaction

Why is it important
to control the rate
of a chemical
reaction?

A






Rate of Reaction

{ Consider why It Is Important
to control the rate of a
chemical reaction that takes
place on an industrial scale.

22
R

T/



Rate of Reaction

LT L
A — >~ ’
£ : -
f—r—— - e = / |
2 v\,‘ —-"“"Jl‘



Rate of Reaction

{ At a factory making nylon in Flixborough, a
small town in England, a cigarette ignited a cloud
of highly flammable cyclohexane vapour, which
had escaped from a leaking pipe. A tiny amount
of energy from the cigarette was enough to start
the reaction that released the vast amount of
energy stored In the cyclohexane. This destroyed
100 houses and killed 29 people.

cyclohexane + oxygen - carbon dioxide + water
CeHio(g) + 90,(g) - 6CO,(g) + 6H,0(g)
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Rate of Reaction

1 The causes of the Chernobyl incident, which
released a cloud of radioactive material into the
atmosphere, are misunderstood. The cause was
chemical rather than nuclear. A series of operator

errors produced steam inside the reactor.
Zirconium metal reacted with the steam to produce
hydrogen which ultimately exploded and set fire to
the graphite rods that were used to absorb
neutrons in the reactor. Radioactive material was
then released from the damaged reactor.
e

Increasing the rate of a chemical reaction.




