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(a) The different fractions are separated by fractional distillation. Explain why the different fractions 
have different boiling temperatures. 

[2] 

 

(b) The petroleum gases produced from crude oil can contain both propane and butane 

(i) A barrel of Gulf of Suez crude oil has a mass of 145 kg. Assuming all the petroleum gas released 
from the oil is butane, calculate the volume that this gas would occupy at 1 atmosphere pressure. 

[1 mol of gas occupies 24.0 dm³ under these conditions] 

[3] 

 
 
 
 
 
 
 
 
 

Volume ​= ​. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ​dm³ 
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(ii) Propane can be chlorinated by a similar method to methane. 

I. Give the condition(s) required for the chlorination of propane 

[1] 

 

II. Write an equation for the initiation stage of the chlorination of propane 

[1] 

 

III. The chlorination of propane also produces hexane as a minor product.Explain how this 
compound forms 

[2] 

 

(c) Naphtha is used as a starting material for the production of alkenes, and these are then used to 
produce polymers such as poly(ethene). Discuss how poly(ethene) is produced, starting from 
naphtha. Your answer should include: 

● An explanation of which of the two types of crude oil given would be more useful for 
producing alkenes. 

● How the naphtha is converted into alkenes. 
● An equation for the production of ethene from decane, an alkane with 10 carbon atoms. 
● An explanation of what is meant by polymerisation. 
● An equation for the polymerisation of ethene, clearly stating the type of polymerisation that is 

occurring. 
● A different polymer in common use, with the structure of the monomer used in its production. 

[6] QWC [1] 
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(Total 16)  

 

2.​ (a) Petroleum (crude oil) is separated into useful parts by fractional distillation. 

(i) Briefly describe how ​fractional distillation ​can be carried out. 

[2] 

 

 

 

(b) Cracking is a process that is used in the petroleum industry to obtain smaller alkanes and 
alkenes from larger alkanes. 

(i) State why this process of making smaller molecules is carried out. 

[1] 
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(i) Compound ​A ​is a (​Z ​)-isomer. 

Write the displayed formula of the ( ​E​)-isomer of compound ​A 

[1] 

 

 

 

 

 

 

(ii) State the name of reagent ​W ​and the solvent in which it is dissolved. 

[1] 

 

 

 

(iii) State the name of a catalyst used in the hydrogenation of compound ​B ​to produce compound ​C ​. 

1 

 

 

3. 
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4.​ The straight-chain alkane containing 19 carbon atoms is called nonadecane. 

(a) Write the ​molecular ​formula of nonadecane. 

[1] 

 

 

(b) When nonadecane is cracked, one of the smaller products formed can be octane. 

Write an equation to show the cracking of nonadecane to produce octane. 

[1] 

 
(Total 2) 

 
5. 

 

 

 

 

(b) All halogens are oxidising agents. 

(i) Why are the halogens oxidising agents? 

[1] 

 
 

(ii) State, giving a reason, which halogen is the strongest oxidising agent. 

[1] 
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(d) Methane reacts with chlorine when exposed to sunlight. The first two stages of the mechanism of 
this reaction are ​initiation ​ and ​propagation ​. 

(i) Give the equation for the initiation reaction. 

[1] 

 
 

(ii) Give the equations for ​two​ propagation steps involved in the formation of chloromethane. 

[2] 
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6.​ (a) Propene reacts with hydrogen bromide to give 2-bromopropane. 

(i) Draw the mechanism for this reaction. 

[3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) Explain why the product of this reaction is mainly 2-bromopropane rather than 1-bromopropane 

[2] 
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(Total 12) 
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