Q1.

Crude oil is a mixture of mostly alkanes.

(a) Crude oil is separated into useful fractions by fractional distillation.
(i) Describe and explain how the mixture of alkanes is separated by fractional
distillation.
(3)
(i) The table gives the name and formula for each of the first three alkanes.

Complete the table to show the formula of butane.

Name of alkane Formula
Methane CH4
Ethane C2He
Propane CsHs
Butane

(1)
(b) The structural formula of methane, CHs, is:

H

H *%C *=H

H

Draw the structural formula of propane, CsHs
(1)

(c) The relative amounts of and the market demand for some hydrocarbons from the
fractional distillation of crude oil are shown in the graph.
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Hvdrocarbon fraction

Why is the market demand for the Cs — Cs fraction higher than the market
demand for the C21 — Cz4 fraction?

(1)

Cracking is used to break down large hydrocarbon molecules into smaller
hydrocarbon molecules.

Complete the symbol equation by writing in the formula of the other
hydrocarbon.

CooHs2 CieHas + 2

(1
The Cs — Cs fraction has low supply and high market demand.
Suggest three ways in which the oil industry could overcome this problem.

1.
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(3)
(Total 10 marks)

Qz.The diagram shows a reaction which takes place in an oil refinery.
H H H H H H H H H H H H
SRS SRS S S P S U S S S
Caok b bh h
Comp ound X Compound ¥ Compound %

(a) X, Y and Z are all examples of which type of compound?

(1)

(b) What type of chemical reaction takes place when compound X is converted into
compounds Y and Z?

(1)
(c) Compounds Y and Z are both useful substances.
Compound Y is unsaturated. Compound Z is saturated.

(i) Suggest one use for compound Y.

(1)

(i) Suggest one use for compound Z.

(1)
(Total 4 marks)
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Mark schemes

Q1.

(a) (i) heat / evaporate the crude oil / change to gas or vapour
do not accept heat with catalyst

cool / condense (hydrocarbons)

allow small molecules at top and / or large molecules at
bottom

at different temperatures / boiling points
if the answer describes cracking ‘ no marks

(i) CaH1o

(b) H H H

(c) (i Cs to Cs fraction are fuels or easier to burn or petrol (fraction)
accept C,, to Co4 fraction not useful as fuels
do not accept produce more energy

(i) CaH4
do not accept C,Hs 1
(iii) any three from:
. use different / lighter crude oils
. develop markets for low demand fractions
. develop new techniques / equipment to use low demand fractions
as fuels
. cracking
. convert low demand fractions to high demand fractions or bigger

molecules to smaller molecules

. develop alternative / bio fuels
do not accept price

[10]
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Q2.

(a) hydrocarbon

(b) thermal decomposition / cracking

(c) (i) making polymers / poly(e)thene
accept plastic (bags)

(i)  fuel
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