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Copper matte, Cu,S, is produced in the extraction of copper from chalcopyrit
run into a furnace where it is ‘blown’ with air to produce blister:coppe &

Amv3Cmmi_mmaozsmzo:ﬁoooau_mﬁmﬁmzoiaﬁo_.m;_u<§=.§w mc__mc_mwm
dotted lines. . IR

osm_oouizml_l'_ copper matte T‘l*l'

. f2]
(i) in what physical state is the copper matte when it is tapped off?

e ——— SR b ||

(iii} Blister copper is 99% pure metal.

Calculate the number of parts per million of impurity in blister oouum.q.

ANSWEr = .. e Ppm [1]
(iv) Blister copper undergoes a further stage of treatment. Suggest what this is.

[1]

(b) (i} The equation for the reaction in the air blow is shown below. Two of the oxidation states
are shown.

Fill in the remaining oxidation states on the dotted lines below the atoms,
Cu,8 + o, - 2Cu + SO
P R o2 [4]

(i} What type of reaction is this?

et esaet e oo e e m ettt eee e e {1]

3
(¢) (i} Complete the electron configuration for a copper atom.

152 252 2p® 352 3p6 2]

(i) In which block of the Periodic Table is copper found?

e [1]

(d) A sample of rainwater collected near the copper extraction plant was analysed for its acid
content by titration with sodium hydroxide. 25.0cm® of this rainwater required 21.2em® of
0.00100 mal dm™ sodium hydroxide solution.

The equation for the titration reaction is shown below.

H* + OH- — H,0

(i) Name a suitable indicator for this titration.

e e e e e []
(i) Caiculate the number of moles of NaOH required for the titration.

answer = . molas (2]
(it} What is the number of moles of H+(aq) in 25.0 cm? rainwater?
answer = moles [1]

{iv) Calculate the concentration of H*{aq) in mol dm™3 in the rainwater.

concentration of H = ........oceeceerivernenneee. mol dm~2 1]
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In this question, one mark is available for the quality of spelling, punctuation and grammar.

In a modern copper extraction plant, steps are taken to prevent atmosgheric pollution.

*  Name the possible atmospheric polfutant and describe the damage it could cause.
*  Suggest a way of turning this pollutant into a useful substance.

R e R AR R L bbb r i nnns NI

v sttt eneee S )

Quality of Written Communication [1]

[Total: 24]
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The peiymer commonly known as PVC exists in two forms. Plasticised PVC is used where
flexibility is raquired. Unplasticised PVG, uPVC, is rigid at room temperature and is used to make
things such as guttering for houses.

(a) Suggest one other use of UPVC, connected with & house.

U | |

(b) PVC is manufactured by polymerising ‘vinyl chloride’. Vinyl chloride is produced In & two
stage synthesis as outlined below.

FeCly
slage 1 CH,=GCH, + Cl, ———# CICHCH,CI
heat
stage 2 CICH,CH,CI —— CH,=CHCI + HCI

vinyl chloride

3] ‘Give the systematic name for vinyl chloride.

{ii) Underline two of the following words to describe the reaction in stage 1.

addition electrophilic elimination ::o_mo_uz,m:n radical substitution

2

{iii) Select one word from the list to describe the reaction in stage 2.

{iv) What type of polymerisation is the polymerisation of vinyl chloride?

{c) PVC owes many of its properties to the intermolecular forces between the polymer chains.

(i) Name the strongest type of intermolecular force that is present in PVC,

wrrerrermensrasaniens {1]

{li} Use the diagram below to show how these intermolecular forces hold the PVC chains
together.

— CH,~— CH — CH,— CH—CH,—

M _

Cl Ci

—CH,— n_vzlo_._mi ﬂ_u_._lommi
ol ct
[2]
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6

(d) Bumpers and spoiters on cars are made from plasticised PVC. One way of making PVC more
plastic is to incorporate another monomer unit into the polymerisation progcess. A monomer
used in this way is etheny| ethanoata.

7
(f) Vinyl chioride will also undargo the following sequence of reactions.

CH,==CHCl —> CHCH,G! —> CHGCH,OH ~> CH,CHO

~ _~OCOCH, vinyl chloride chioreethane ethanol compound A

H H (i) Name the reagent and conditions needsd to turn vinyl chloride into chloroethane.

ethenyl ethanoate

R R bbb, Trrierirar s SN PETE TSP E TR

TR -

() Draw out a section of the palymer formed from vinyl chloride and ethenyl ethanoate,

& Include two nits of vinyl chioride and one unit of ethenyl ethanoate. {il) Classify ethanol as primary, secondary or tertiary, giving a reason.

T T T T LT L L P P PP PP i

“ - [2)
! {ili) Name the functional group in compound A.

i2] (iv) Give the reagents and conditions for the conversion of ethanol to caompound A in the
faboratory.
{ii} What term is used to describe such a polymer that has more than one monomer i its Y
mﬁ—‘co»c—.m\.v wesesenra e : R L P P PR
(e) When ethenyl ethanoate is incorporated, the polymer becomes more flexible. This is because N . (3]

the polymer chains do not pack together so well,

Explain why this leads to greater flexibility.

- 3
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8

(9) In a laboratory experiment, 10 g of vinyl ¢hioride, CH,CHCY, prodyced 1.5g of ethanol,
CHCH,OH. Calculate the percentage yield of the conwversion by following the method below,

A C,12,0,16; H,1.0; C1, 85.5 - @) )

(i) Work out the M, values for vinyl chloride and for ethanol.

Ay In the box below, draw. the full structura form

isomer of n-propyl bromide.

M. vinyl chioride = .....oveveeevenenn, M ethanol = ..o [1]

{if) Work out the number of moles in
* 10g vinyi chloride
* 1.5g ethanol.

systematic name:

moles vinyt chloride =.......... .. moles ethanol = 1

(b) One possible use of n-propy! bromide is as a substitute for the chioroftusi
i} Wark out the number of moles of ethanol that would be expected if all the vinyl chloride CorEey
were converted to ethanol. This CFC was used as a cleaning solvent for metals and electronic componants;

(I} Give one use to which CFCs were put, other than cleaning solvents.

MOIBS Bthanol = .........uuveeermmmmmssssssssssenennes [1] N
(iv) Work out the percentage yield, ; (ii) In this question, one mark is available for the quality of use and organisation of setenlifie
terms. .

Use the refationship  moles of product formed
moles of product expectad % 100. Explain how the release of CFCs at the Earth's surface damages the ozone layer and

suggest why n-propyl bromide might be less of a threat,
Give your answer to two significant figures,

T T TTI B L LT Y YT TTTT Y FETYoawunY

R YT T TTT TSI T o

ViRl = oo % [2]

{(h) Much ethanol is made industrially from ethene.

; (i} Give the reagents and conditions by which ethanol is made from ethens.

e 2]
{ii) Suggest a reason, other than cost, why ethanol is not manufactured from vinyl chloride.

R

{1l
[Total: 31]
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10

(iif) Suggest two iactors (apart from ozone depleting potential) that must be taken into
account when considering n-propyl bromida as a replacement for CFC-113.

.12

{c) You have to prepare a sample of n-propyl bromide, CH4CH,CH,Br, by reacting an alcchol
with hydrogen bromide.

(i} Give the formula of the aleohe! you would use.

i i)

(i1} Wrlte a balanced chemical equation for the reaction. include state symbols.

(2]

{iif) The liquid product is washed with various solutions and then dried. Name the drying
agent you would use.

(11

(iv} Name the technique that is used finally to purify the product,

- [1]

{v) The reaction has a nucleophilic substitution mechanism. Part of this is shown below.

Describe the mechanism by
+  completing the intermediate

» showing the electron pair movements that occur when the intermediate is attacked

by a bromide ion.
| | |
m|ﬁ_uf1.o.|_._l-v m|nw“ O—H —- mlrh_u|mﬂ + H,0
W) g
H* H
intermediate (incomplete)

[3
[Total: 20]

"

are now more fuel efficient than they used to be and so they produce less carbon
nx_nm. Suggest one feature that has made cars maore fuel efficient.

_mﬂ.._o_e generation is also a source of much carbon dioxide. Name one way of generating
leckicity that does not use fossil fuels.

BT T U Ameemeren s n

e PRV | |

() Radiation that hits the Earth is re-emitted as infrared radiation. Where does the radiation
that hits the Earth come from? Where does this radiation fit in the elsctromagnetic
spectrum?

. . f2]

What happens to carbon dioxide molecules when they absorb infrared radiation and how
does this result in a warming of the troposphere? ,

B LT T LT T T T I

et seeeeeenen e et S )

& The Earih’s oceans act in a way that regulates the increase in carbon dioxide levels in the
tropaosphere. The following equations describe the main reactions that occur.
CO{g) =

CO,(aq) equation 4.1

COyaq) +HOf) = H(aq) + HCO,aq) equation 4.2

3 Use Le Chatelier's principle to explain the effect that increased carbon dioxide levels in
the troposphere will have on the HCO,~ concentration in the cceans.

- [3]
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12
(i) Explain the meaning of the term dynamic equifibrium.

(iii} Sugges! and explain why the balance betwsen gaseous CO,(g) and CO,(aq) in the
oceans is not a true dynamic equilibrium.

.1

{e) Carbon dioxide and silicon dioxide are both common in nature. Carbon and silicon are both in
the same group of the Periodic Table and both form oxides of formula XO,,.

Explain why silicon dioxide is a solid at room temperature while carbon dioxide is a gas.

. {3]
[Total: 15]
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