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This pack is designed to be completed alongside the video to help you build
a secure understanding of this topic before moving on to revision and
exam practice.
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Reactivity of Halogenoalkanes L
Lesson Objectives:

The rate of nucleophilic substitution in e Explain how and why the carbon-
halogen bond enthalpy influences the
rate of reaction.

s@gb\w of the carbon-halogen bond. e Know how to investigate the
reactivity of halogenoalkanes using
hydrolysis reactions.

halogenoalkanes is dependent upon the

During nucleophilic substitution the carbon-

halogen bond is bmoken and the

greater the bOﬂd @t}'\aLqu , the more difficult it is to bneak and so the

longer the reaction takes.

List the carbon-halogen bonds in order from strongest to weakest:

C-¢, C-CL | C—Br; C-T

Investigating the Rate of Hydrolysis

The reactivity of halogenoalkanes can be investigated by comparing the rate of hydrolysis
reactions.
Define the term hydrolysis:

is_defi S the Ttin le.

usin\CJl wakers.

During the hydrolysis of halogenoalkanes water acts as a nucleophile to react with
halogenoalkanes to form an alcohol whilst also giving out halide ions. Aqueous silver nitrate is

used to identify when the halide ions have been formed.

Using an ionic equation for the reaction, explain why silver nitrate can be used in this way:

The silver ions reack with tho halide ions @rm an
insoluble caloursd preciptake :
\0\8 +(acr') + X fagy —> Agx (D
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The method:

1. Add equal volumes of each halogenoalkane being tests into separate test tubes.

2. Place the test tubes into a water bath.

3. Add equal volumes of aqueous silver nitrate solution of the same concentration into
each test tube.

4. Time how long it takes for the precipitate to appear, the less time taken, the faster the

rate of reaction.

Explain why the test tubes are placed into a water bath:

_mwmﬁcm effeck on rakes of peactions.
LNO 1 ! £ y

eﬂsonﬂg Q «Qu test.

Explaining the Reactivity of Halogenoalkanes

List the order in which you would expect the silver halide precipitates to form:

1. Silver iodide (yellow).
2. Siver bromide (cream)

3. Silver chlonde (white).

Silver fluoride is soluble in water and so therefore does not form a precipitate. The rate of

reactions involving fluoroalkanes therefore cannot be investigated using this method.

Explain what these results tell us about the reactivity of halogenoalkanes:

Jﬂggfmwam boad (bhe grsaker iks bond
_entlpy) bt less tenchive the halogermllane ard so bhe

_LQLBQJ bo tencbon tokwpe.
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Practise Questions - Fact Recall

1. Define the term hydrolysis.

The To] ) '

2. Which carbon-halogen bond has the lowest bond enthalpy?

Casboon - icdune.

3. What colour precipitate is formed by silver bromide?

Cream

4. Give two control variables for investigating the rate of substitution in halogenoalkanes.

lemoeratum / Velume of haloqamlkane / Volume of ﬂqNO /
C,or\cenbrabor\ O'P HSNOg

5. What determines the rate of reaction in halogenoalkanes?

Practise Questions - Application

1. Which of the following reactions would happen the fastest? Explain your answer.
A: CHsCH;Br + H,O - CHsCH,OH + HBr
B: CH;CH.l + H,O - CHs;CH.OH + HI
C: CH3CH.CI + H,0 - CH3;CHOH + HCI
as carbon-iodire. has the louwest bord and so

 boolee o kot molivg o o futer o ob el

Next Steps

Check your work using the Learn
Pack Answers:
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