A-LEVEL CHEMISTRY « HOLIDAY HOMEWORK {&#fE\

8 Rate of reaction — Part 2

Name: Class: Date:

Vocabulary Fa)jC

Write each word three times. R4S FAIRPE =k

English Fi3C Write it 3 times (English)
effective collisions /5 R Hlf 15

catalyst 1Ak
activation energy  iE{LEE
Boltzmann distri- ¥ /R 2% =

bution Bl

enthalpy change  f572%

homogeneous cat- ¥ 4 {1k,

alyst bl

heterogeneous cat- £ A i 1k,

alyst il
Recall

From Part 1 you know reactions need effective collisions 4 %{filf{#. Here we look at
how temperature and a catalyst {f{k7] change the rate.

o The activation energy JH{kfE is the least energy a collision needs.

o A graph called the Boltzmann distribution shows which molecules have enough.

New ideas

Read these first, then do the Practice.
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B ] The Boltzmann distribution

The Boltzmann distribution I¥ /K 2% S 43 ffi shows how the molecules’ energies
are spread at one temperature. Only the molecules to the right of the activation
energy JiE1LiE (E4) have enough energy to react.

Raising the temperature spreads the curve to the right, so a much larger frac-
tion of molecules now have energy above E4 — this is why a small temperature rise
gives a big rise in rate.

number of
molecules 4

>

lower T

B 2 Catalysts

A catalyst {f{k.5] speeds up a reaction but is not used up. It gives a new route
with a lower activation energy, so more collisions are effective.

o the enthalpy change /%45 (AH) is not changed.
« a homogeneous catalyst ¥JF{#{L7] is in the same state as the reactants.

+ a heterogeneous catalyst Z M {L | is in a different state (e.g. a solid
surface).

A-Level Chemistry ¢ Holiday Homework — 8 Rate of reaction — Part 2 @



energy

without catalyst

with catalyst _ o

- ~
4 \
d
/’/’ \\
\

reactants

products

»

>
progress

‘Watch out: a catalyst lowers the activation energy by giving an alternative route
it does not change AH (the reactant and product energies are unchanged), and it is
not used up.

Practice
Try these in order.

8.1 What does the activation energy mean?

8.2 On the Boltzmann distribution, which molecules are able to react? 1]

8.3 Explain why a small rise in temperature gives a large rise in rate.
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[

8.4 How does a catalyst speed up a reaction? 2]

8.5 Does a catalyst change the enthalpy change, AH, of a reaction? 1

8.6 State the difference between a homogeneous and a heterogeneous catalyst. 2]

8.7 Challenge. Using the Boltzmann distribution, explain why a catalyst speeds up a
reaction even at the same temperature. 2]
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