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33 Which structure represents a compound in the alcohol homologous series?

A B C D
H H H H H H H H H 0
| L \ | 7
H—C—C—H H—C—C—C—H C=C—C—H H—C—C—C
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H
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37 Ethanol is produced by the fermentation of aqueous glucose or by the catalytic addition of steam
to ethene.

Which row shows some advantages and disadvantages of these processes?

fermentation of aqueous glucose catalytic addition of steam to ethene
advantage disadvantage advantage disadvantage
A fast reaction ethanol produced almost pure renewable
continuously ethanol formed raw material
B ethanol produced slow reaction fast reaction ethanol produced
in batches continuously
C renewable ethanol produced almost pure slow reaction
raw material in batches ethanol formed
D renewable dilute aqueous fast reaction non-renewable
raw material ethanol formed raw material
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5 This question is about the homologous series of alcohols.

(@) A homologous series is a family of organic compounds whose members have the same
general formula.

(i) State the general formula for alcohols.

..................................................................................................................................... [1]
(b) Ethanol can be manufactured by two methods:
* method 1 uses glucose as the starting material
* method 2 uses ethene as the starting material.
(i) Complete Table 5.1.
Table 5.1
method 1 method 2
glucose as ethene as
starting material starting material
typical temperature used/°C
1 1
two other essential conditions
2 2
[6]
(ii) Write the symbol equation for the reaction in method 1.
..................................................................................................................................... [2]
(iii) Write the symbol equation for the reaction in method 2.
..................................................................................................................................... [2]
(c) Butane-1,4-diol has the structural formula HO—CH,—CH,—CH,—CH,—OH.
(i) Deduce the molecular formula of butane-1,4-diol.
..................................................................................................................................... [1]

(ii) Butane-1,4-diol reacts with ethanoic acid.

Determine the number of moles of ethanoic acid which react fully with one mole of
butane-1,4-diol.
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(d) Butanedioic acid has the structural formula HOOC—CH,—CH,—COOH.

(i) Deduce the empirical formula of butanedioic acid.

(e) Butane-1,4-diol can be represented as shown.

HO — — OH

Butanedioic acid can be represented as shown.

HOOC — — COOH

Butane-1,4-diol reacts with butanedioic acid to form a polymer.

(i) Draw two repeat units of the polymer formed from the reaction of butane-1,4-diol with
butanedioic acid.

Show all the atoms and all the bonds in the ester linkages.

[3]

(i) State the type of polymerisation when butane-1,4-diol reacts with butanedioic acid.
..................................................................................................................................... [1]
[Total: 20]
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17 Ethanol is warmed with acidified aqueous potassium manganate(VII).

Which row describes the type of reaction of the ethanol and the colour change observed in the
reaction mixture?

type of reaction colour change
A oxidation colourless to purple
B oxidation purple to colourless
C reduction colourless to purple
D reduction purple to colourless

35 Industrially, ethanol is produced by fermentation or by the reaction of ethene with steam.

Which row is correct?

fermentation ethene + steam
A uses a temperature of 100°C uses a temperature of 350 °C
B needs the presence of yeast does not need a catalyst
Cc slow reaction fast reaction
D high yield of ethanol low yield of ethanol
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32 What is the structural formula of butan-2-ol?
A CH;CH,CH,OH

CH3;CH(OH)CHg

CH;CH,CH,CH,OH

CH3;CH,CH(OH)CHj4

O O W

36 Ethanol can be made by the fermentation of aqueous glucose and by the catalytic addition of
steam to ethene.

What are two advantages of making ethanol by the catalytic addition of steam to ethene rather
than by the fermentation of aqueous glucose?

A faster reaction and renewable raw materials

B purer product and faster reaction

C renewable raw materials and continuous process
D

uses more energy and forms a purer product

®
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37 Which statements describe disadvantages of manufacturing ethanol by fermentation?
1  The process uses a renewable resource.
2 The process produces impure ethanol.
3 The process requires a high temperature.
4

The process is slow.

A 1and3 B 1and4 C 2and3 D 2and4



