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1. Which of the following has the least number of

molecules?

A 6 % 10% molecules of chlorine
B 10 g propane

C 8 g oxygen

D 0-5 mole methane

2. At 1400 K
2C + 0, — 2CO
' AG® = =475 k] mol ™' of O,
27Zn + Oy — 2Zn0
AG®° = —340 k] mol™lof O,
For the reaction
C+ ZnO - Zn + CO
the standard free energy change at 1400 K is
A +675k] mol ! of ZnO
B —67'5k] mol™!of ZnO
C  +135k] mol™ ! of ZnO
D —135%k] mol™!of ZnO.
3. In which of the following species are three
atoms in a straight line?
A GCH,
B NH,"
Cc H;O
D PF;
4, Which of the following is not caused by
hydrogen bonding?
A - Dimerisation of ethanoic acid in certain
solvents
B The broadening of infra-red absorption
bands involving O—H groups
C Methanol’s high boiling point (338 K)
compared to that of ethane (185 K)
D Hydrogen’s higher melting pomt (14 K)
compared to that of helium (1 K)
[0500/370]

5. When a Tutton salt,
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general formula
M(H;0)4.K5(S0O,),, is dissolved in water, the
solution contains the ions M(H,0)>", K* and
SO,

The total number of moles of ions in L lvtre 0(’

0-01 mol 1™ solution is

A 001
B 003
c 005
D 011,

. Which of the following reactions results in a

large decrease in entropy?

‘A Ny(g) + 3Hy(g) —» 2NHj(g)

B N;Oug) — 2NOy(g)
C  CaCOj(s) — CaO(s) + COy(g)
D C(s) + HyO(g) — CO(g) + Hy(g)

In the emission line spectra of hydrogen, there
are many lines. How many of these lines are
caused by all the possible electron transitions
between the five lowest energy levels of the
hydrogen atom?

A 4
B 5
Cc 10
D 24

. For the equilibrium

1N, (g) + Oy(g) = NOy(g),

which is equal to the equilibrium constant,
given the following?

Equilibrium L B
3Na(g) + 30,(g) = NO(g) K,
NO(g) + 30,(g) = NOs(g) K
A K +K
B K —K;
K,
C z,
B K %K

[Turn over



9. Which
polar?

of the following molecules 1s most

A Cl—Be—Cl

B p
B—F
F/
N
e H/I'EI\H
Br
p
7N
B[' Br BT

10, The addition of silver(l) nitrate solution to a
solution X gives a white precipitate which
dissolves on addition of dilute nitric acid.

Which of the following ions was present in X?

A Carbonate

B Chloride
C  Nitrate
D lodide

11. Which of the following could be the formula
for a ketone?

A - CH O
B CHO
¢ CH.O
D CH,0

70500/370]

12. Which of the following represent the same
chemical substance?

A CHy=CH—CH,;~~CH; and CH;—CH==CH—CH;

H Br Br Br
B _ >C = C< ‘and Cmc/
Br H H H
o
CH; CH,
" iy
D c1-c—c!:—-c1 and H“(T‘—(%—H
H Cl Cl Ci

13. Which of the following does not apply to the
reaction between methane and chlorine? It
involves

A homelytic fission
B heterolytic fission
C  a decrease in enthalpy

D free radicals.

FPage four




i4. In which pair do the two compounds differ
most in base strength?

H
[ H /0
H—C—N and N\
I \g H
H ‘
H H H H
A L/
H— CemC—N and C—N
Fo \H | .\H
H H H
H H H H H
AL '
H—C—N and H—C—(—C—N
l \H | } \H
H H H H
H ]
/H ] H
H—N and H—(i,——N
N
H e H

15. A compound of molecular formula C.HyO is

16.

[0500/370]

vaporised, mixed with air, and passed over hot
copper gauze. This gives a product which does
not give a colour change when bubbled
through hot acidified potassiurm dichromate
solution. ‘ :

Which type of compound 1s the product?
A Ester

13 © Ketone
C  Acid

B Aldehvyde

Which of the following is the formula for =
tertiary haloalkane {alkyl halide)?

A (CH3);CBr

B CHBr,

C  (CH,Br);CH

D BrCH,C(CH,);

17. Which of the following equations does not

18.

19,
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D O,HBr + NaOH 0, ¢ H.0H +

represent a nucleophilic substitution?

A CyILBr + KOMH ¢l ¢ 11, + KBr
-+ I"Izo

B C,H,Br + KCN el ¢ 11.CN + KBr

CoH Ol + CoH;ONa 8180 o 11,00,
“+ Na(l

]

NaBr

Which of the following is a correct staternent
about the series of alkali metals lithium to
caesium?

A The melung point of the
increases

elements

B The ionic nature.df the chlorides increases.

C  The first ionisation energy of the elements
increases.

’ D’ The erystal structure of the chlorides is

unchanged.

The first and second ionisation energies of
beryllium  are  respectively 905 and
1770 k] mol !,

This means that for 1
beryllium atoms, 2675 kJ

mole of gaseous

A would have to be supplied for the removal
of 1 mole of 2s electrons and 1 mele of 1s
electrons

B would be released when 1 mole of 2s
electrons and 1 mole of 1s electrons are
removed.

C  would have to be supplied for the removal
of 2 moles of 2s electrons :

D would be released when 2 moles of 2s

electrons are removed.
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20.

X | Y

The number of atoms of gas in flask Y is

A equal to the number of atoms of gas in flask

X
B twice the number of atoms of gas in flask X

C  one half the number of atoms of gas in flask

X

D one quarter the number of atoms of gas in

flask X.-

21. The diagram below shows the various energy
steps involved in the formation of calcium
bromide.

. A
C C CaT(g)3Ca*" (g JD
a(s)— a(g)—]*3 a (g)g a (g)]"’CaH(Br_)z(s)
Br,(6) = Bry(g) = 2Br(g)>2Br ™ (g)

“Which of the energy steps labelled A, B, C or ID
is likely to be the most exothermic?

Questions 22 and 23 refer to the following cell.

O

l*—Conducting wire

% Salt
bridge

1 mol 1_1 X“(aq) { mol ]*1 Ag"r"(aq)

The relevant E° values are
X**(aq) + 2¢ - X(s) E°= —023V
AgT(ag) + e — Ag(s) E° =080V

[0500/370]

22,

23.

24,

25.

26,
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In the cell, which of the following is reduced?
(Assume standard conditions.)

A X

B X2+
C  Ag
D, Agt

What will be the emf of the cell? (Again assume
standard conditions.)

A 057V
B 103V
C 137V
D 183V

The bond dissociation energy of HBr is
364 k] mol~!. In which of the following are
364 kJ released?

A HBr(g) — (g} + 3Bry(g)
B~ HBr{g) - H'{g) + Bri{g)

'C /7 3Ha(g) + $Bry(g) - HBr(g)

P H'(g) + Bri(g) — HBr{g)

Which of the followmg reactions must be
exothermic? One in which

A AG®is negative

B AS5°is positive

C  both AG® and AS° are negativ-e
D  both AG® and AS® are positive.

Which of the following equations represents an
oxidation reaction?

A VO," 5 VOST
B VO - vO,t
C VO vt

D V,05; — 2V0;~




27.

28.

29,

30.
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. Sodium 15

Poly{carbonate) polymers are used in safety
plasses, lenses, etc. Their structure is

O
010t
O C

CI’I'{

One commonly used feedstock for the
manufacture of these polymers is

A methylbeniene (toluene)
B cyclohexane
C  methane

D phenol.

Which of the following statements is not true
for mdustrial processes?

A Aluminium is extracted from alumina
(aluminium oxide) by electrolysis.

B TIron is extracted from  haematite

(iron oxide) by reduction with coke.

¢ Titanium is extracted by reacting rutile
(titanium oxide) with magnesium.

extracted from salt
{sodium chioride} by electrolysis.

Which of the following is the most acidie?
A Methanol |

B Phenol

C Butanoic acid

0D

Ethanoic acid

A preen hydrated don has four unpaired
electrons in its 3d orbitals.

The ion 1s

A VT

B
c cftt
D

31.

32.

33.
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A solution (0-1 mol1™Y) of metal jons (M ") is
mixed in varying proportions with a solution
(01mell Y of a neutral ligand(L}. 'The
product formed has a colour. The maximum
colour density is obtained when 7-0 em® of the
metal ion solution are mixed with 3-5 em® of
the ligand solution.

The formula of the complex formed is most
likely to be

A MLyt
B [ML,*"
C [M,L]*
D [M,L]*7

A sclution of - potassium permanganate has a
purple colour. In which region of the visible
spectrum is it absorbing?

A Blue
B Red

C  Green
D Yellow

Formula Structure

Perchlorate ClO,~

Name of ion

Tetrahedral

Periodate

Octahedral

105

In the two ions above, iodine has a greater
number of ligands than chlorine. This is
because, compared with chlorine, iodine has a

A lower electronegativity
B = greater covalent radius
C lower tonisation energy
D

greater oxidation state.

[Turn over




34.

35.

36.

37.

38.
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Following the progress of the titration of
20 em® hydrochloric acid (0-1 mol1™") by an
alkali solution (by continuously recording the
pH of the resultant sclution) can neot give
information which would help to

A estimate the strength of the alkali
B choose a suitable indicator
¢ calculate the enthalpy of neutralisation

1D calculate the concentration of the alkal
solution.

What is the approximate pH of an aqueous
solution of sulphuric acid (9 X 107 ¥ mol ™ by,
assuming complete ionisation of the acid?

A7
B 8
cC 9
D 10
ClO;™ + 6H™ + ne™ — CI7 + 3H,0

What wvalue of n is required to balance the
above?

A 4
B 5
C o
D 7

{What volume of agueous sodium sulphate

(0-25 mol 1 1) is required to make, hy dilution
with water, 500 cm® of a solution with an
Na™(aq) concentration of 0-1 mol 1™ 1

A 50em®
B, 100 cm?
C 150 em®
D 200 em®

The reaction between benzene and ethene, in
the presence of AlCl;, is an important step in
the manufacture of '

"A . toluene

B ' phenol-methanal resin
'  poly(phenylethene)
D

soapless detergents.

39,

40.

Page erohi

Which of the following is an accepted analytical
method?

A Determination of the concentration of
Ca®t ions by acidified
potassium permanganate

titration with

B Determination of the concenfration of
T Nt jons by titration with EDTA

C  Determination of the concentration of
NO;™ ions using barium chloride

D The use of solid sodium hydroxide to
standardise hydrochloric acid

Which of the following would not be suitable
to act as a buffer solution?

A Benzoic acid and sodium benzoate

Boric acid and sodium borate

B
. C  Nitric acid and sedium nitrate
D

Propanoic acid and sodium propanocate




41, Various experiments are carried out to study the kinetics of the reaction X + 2Y — Produects.

42,

The boxes in the grid below contain possibie graphs of the results.

A B C
[X] v Rate
Time, Time ‘ [X]
D E F
Rate Rate [X]
[y)? E_yl Time
Identify
(a) the graphis) which would be obtained if the overall rate expression was
Rate = k[YF.
(b} the graph(s) which would be obtained if the mechanism for the reaction was
X+ Y ->XY (slow}
XY + Y - Products  (fast).
(c) the graph(s) which would be obtained from a zero order reaction.
The boxes in the grid below contain the formulae for certain organic compounds.
A B C
CH,CHO CH;COOH CoHCOOCH;
D E F
CH;CH=CH, CH,;COOCH;, HOCH,CH,0H
Identify

a) the compound which, if added to water, would increase the electrical conductivity;
P A'H

{b) two compounds which would react with PCls;

{¢) the compound which could be hydrolysed to give the compound in box B,

{d) the compound which would reduce an ammoniacal solution of silver{l) nitrate or
acidified potassium dichromate selution;

{e) the compound which could be used as a raw material m polyester fibre manufacture;

{f) the compound which could undergo addition polymersation,

[0500/370]
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1. Copy the drawing below, which represents the periodic table (excluding hydrogen), and mark on

[13% L BT T}

it “s”, “p” and “d” to show which type of orbital is being filled in each part of the table.

.

2. Sodium metal is added to an alcohol (A). When reaction is complete, a haloalkane (X) is added to
the mixture, and after reaction the final mixture is distilled, The first product, (P), boiling at
35°C, is collected and its infra-red spectrum recorded. The main absorptions above 1000 ¢m ™!
are found to be in the regions around 1100 cm™! and 3050 em ™1, {The second of these is due to
C-H stretching vibrations.)

(@} The formula mass of product (P) is 74, Draw a possible structural formula for (P) and name
it.

(b} Draw the structure of an alcohol {B) which is isomeric with (P). Name the aicohol.

{c) Why is the boiling point of the alcohol (B) so much higher than that of compound {P)?

« An anhydrous salt is known to be a mixture of magnesium chloride and magnesium nitrate. To
determine the composition of the mixture, the following procedure is carried out. 450 g of the
salt are dissolved in water and the solution made up to 500 cm® in a standard flask. A slight excess
of silver(I) nitrate solution is then added to 100 cm?® of this solution and the resulting precipitate
recovered by filtration, The precipitate is washed, dried and its mass found to be 2:01 g.

{a) How would you check that an excess of silver(1) nitrate had been added?
(b} Calculate the percentage by mass of magnesium chloride in the mixture.

(£) A variation of this method involves titrating the salt solution with standard silver(I) nitrate
solution using a suitable indicator. What volume of (-10 mol[™! silver(I) nitrate solution
would be required to react completely with 25 cm® of the salt solution?

- Ali three parts of the question below relate to the complex ion [Cu(CN),]*~.
(@) What is the oxidation state of copper in the above ion?
(6) How many electrons occupy the 3d energy levels of copper in this complex ion?

(¢} How does this ion absorb energy in the visible part of the electromagnetic spectrum? .

(056073691 Page two
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5 {a) Using the data given in the table below, calculate the standard free energy change for the
‘reaction

INx(g) + 13 Haylg) — NHy(g)

at 298 K and ! atmosphere pressure.

(3) In the light of your answer to (a), account for the fact that, in industry, ammonia is

AH?/k] mol ™! S°/JK ™1 mol ™!
Ns(g) 0 192
Hy(g) 0 131
NH;(g) —462 193

manufactured at a temperaturé of over 700 K.

6. Consider the equilibrium

2111(g) == Ha(g) + Iy(g)

iodide is present at equilibrium.

(@) Write an expression for the equilibrium constant, K,

+12°5"

= €4o0% k] (left — right)

When 1 mole of hydrogen iodide is put into a 1 litre container at 713 K, +78 mole of hydrogen

(6) Calculate the value of the equilibrium constant at 713 K.

(¢) What would be the effect on the value of the equilibrium constant of

(il) increasing the pressure at constant temperature?

{d) At the same temperature, the standard free energy change, AG®, for the dissociation of
hydrogen bromide is more positive than that for the dissociation of hydrogen iodide. What
does this information allow you to say about the equilibrium constant at this temperature for

the equilibrium below?

7. Consider the following data.

{a) "Why do the lattice breaking enthalpies decreasé down the series from KT to KBr?

() increasing the temperature at constant pressure;

2HBr(g) = H,(g) + Bry(g)

Compound Lattice breaking_ 1 Epthalpy of B
enthalpy k] mol solution /kJ mol
KF 801 —177
KCl 701 +17-2
KBr 670 +20:0

(8) Calculate the enthalpy associated with the hydration of the jons in KCl.

{¢) How would vou expect the enthalpy associated with the hydration of the ions in calcium

chloride to compare with that in potassium chioride? Explain your answer.

050073691
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S

(7)

2
(4}
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Marks

8. The following are the absorption spectra of two coloured solutions containing complex cobalt(11)
ions,

Spectrum of [CoCl,]*~

5]
3,55 &
o = v = o] o
o N iy d
- om0 @] o4
g
c
5]
o
= -
2
o
<
100 600 800
Wavelength/nm ————»
Spectrum of [Co(H,0)¢)**
540
W
o
c
&
<
2
)
<
400 600 800
Wavelength/nm ———m
(a) Predict the colour of the solution containing [CoCl,]*>” ions. 1
(b) Calculate the energy difference (in kJ mol™1) corresponding to the absorbance peak at
540 nm for the solution containing [Co(H,0)¢)*™ ions. 4
(5)

[0500/369) Page four




Marks

9. The table shown gives the bond angles of certain species.

7 BF,™ H,0* BCl,
Bond angle 109 28’ 107° 120° |
(@) Draw a diagram which shows the three dimensional shape of the BF,™ ion. 1
(6) The data show that the shapes of H;O™ and BCl; are different. Account for these shapes in
terms of the electrons involved. _ 3
(4

[Tarn over
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10. A mass spectrometer is an instrument in which a vaporised sample is ionised to produce
positively charged ions most of which have a single positive charge. The ions are then deflected in

a magnetic field and the amount of deflection is mversely proportional to their mass/

charge ratio.

Molecules tend to break up by a process called fragmentation. A mass spectrum is obtained in

which the relative amounts of each ion-fragment and the molecular ion are recorded

as hines, As

an example, the simplified mass spectrum of carbon dioxide is shown in Diagram 1. In this
spectrum, line A is caused by the molecular ion, CO,".

Diagram 1
A
Relative
amount
B
C
D
12 14 28 44

The mass spectrum of butyl ethanoate is shown in Dia

Mass/charge ratio

to butyl ethanoate and this diagram.

Marks

fon |
Line responsible [
7 A co,* ’
B co~
C ot
D c*

gram 2. The questions which follow refer

Diagram 2
43
Relative
amount
56
27 :
61 73
”i f'll I | o1 ite
] T 71 N B N R O S s e
20 4G 60 80 100 120
DMass/charge ratio
[0500/369] Page six




10. (continued)
(@) Draw the full structural formula for butyl ethanoate.
{6) The spectrum shows a line at mass/charge ratio 116,
(i) Identify the species responsible for this line.
(11} Suggest why this line is very small.
(¢) Write the formula for an ion which would give the line at

(i) massjcharge ratio 43
(ii} massfcharge ratio 73.

Marks

(d) From the spectrum, give the mass/charge ratio of the ion which vou would expect to be

deflected most in the magnetic field of the mass spectrometer.

(¢) Ethyl butanoate is isomeric with butyl ethanoate but gives a different mass spectrum.

Suggest a reason for this.

{G500/369] Page seven
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Marks

11. Most indicators are weak acids of general formula HIn. Their dissociation in aqueous solution
can be represented as

Hin=H" + In~
Colour A Colour B

. [H"[In"7]
Kindicamr - W

At the end point, [In"] = [HIn]

and therefore K gicarer = [HT1.

Use the above and the information in the table to answer the questions below,

Indicator Kol 17 e
Methyl vellow 51 x 107t red — vellow
Bromothymol blue 1:0 x 1077 : yellow — blue
Thymol blue 1-3 x 107° yellow — blue |
(a) At what pH would the colour change be expected to take place in each of the indicators? 2

(b) A student is asked to carry out a titration of ethanoic acid and sodium hydroxide. Which
indicator in the table is most suitable for the titration?

Give a reason for your choice, 2

4)

12, The scheme below shows two series of reactions which a primary haloalkane (P) can undergo:

. Haloalkane (P)

OoH"~ CN™
compound S compound Q
complete oxidation hydrolysis
compound T compound R
{a) What structural feature do compounds R and T have in common? 1
(#) Describe the difference in structure between the two compounds R and T. ‘ 1

(2)

[6500/360] Page eight




Marks

13. (a) The mechanism for the reaction:
RCl+ F~ —» RF + CI”
is thought to be:

slow

RCl—»R* + 1~

R* + F~ 2 pyp

when R is

or

and the solvent is liquid sulphur dioxide.

CH,*

What is the overall initial rate expression for this reaction? 1

(6} The mechanism of a similar reaction:
RyCCl + 17 ~—=R,CI + CI~

is thought to be:

stow

R,CCl + 17 2% [ [—-C-—-C1

R —_

| :
I---C--Cl § — = R,CI + CI-

I\

R

when R-is CHj, and the solvent is propanone.

What is the overall initial rate expression for this reaction? 1

(2)

{Turn over
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14. The following passage has been adapted from an article in Modern Chemical Techniques published by the
Royal Society of Chemistry in 1992,

Read the passage and answer the questions which follow.

Dirink-driving

An application of infrared absorption is in the analysis of breath samples given by drivers who have been
drinking,

Once alcohol has been. consumed, it is absorbed by the blood through the walls of the stomach and is
transported to the liver where it is removed at a slow rate — approximately one unit per hour. The
consumption rate is usually far greater than this and the alcohol that cannot be removed by the liver
passes through to the heart. From there jt is pumped via the blood to the lungs, where it is oxygenated
prior to being distributed around the rest of the body. Tt is while the biood is passing through the lungs
that some alcohol is transferred to the breath,

An equilibrium cannot be established between the biood and breath concentrations of alcohol, because
the body is not a closed system. However, the relationship between the two concentrations at a given time
has been determined and the blood/breath ratio is accepted to be 2300/1, therefore breath alcohol
concentrations in micrograms (ug) per 100 cm® can be converted to blood aleohol concentrations in
milligrams (mg) per 100 cm?® by multiplying by 2-3.

Since the concentration of alcchol on the breath is proportional to the concentration in the blood, the
analysis of exhaled air has become an accepted means of determining whether a person s driving illegally.
The current upper limit to remain within the law is 35 tig of alcohol per 100 cm® of breath, Although the
legal limit is 35 ug per 100 cm®, the national policy is that prosecution does not follow unless a breath
alcohol concentration is at least 40 yg of alcohol per 100 cm® of breath. Between 40 and 50 g of alcohol
per 100 cm® of breath means that the “client” is given the option of having a blood or urine test, If a
blood sample is taken, then the figure used to decide whether to take a case to court is the blood alcohol
concentration. If the breath alcoho! concentration is above 50 g of alcohol per 100 cm? of breath, the -
“client” is not given the option of a blood or urine test because the breath alcohol concentration is itself
sufficient to convict a driver.

In roadside and personal breath test instruments, an electromative force is generated and is converted to a
sigtial which indicates only how close the driver is to the legal limit. In the UK, these instruments are not
used to provide evidence, as they are less automated and do not provide a printout,

If a roadside breath test suggests that a driver has too high an alcohol level in the breath, the driver is
taken to a police station, where two further breath samples are analysed using an automated infrared
instrument with a printout. (The sample with the lower concentration is used in evidence, the higher
reading being disregarded.) British police forces currently use two models, both of which work on the
basis of the absorption of infrared radiation by alcohol vapour. '

The infrared spectrum of ethanol opposite shows that the major absorptions are found at 3340 and
2950 ecm ™! which correspond to the O-H and C-H vibrations. Alcoho! concentrations cannot be
determined from the O~H vibration and therefore the C~H vibration is used.

[0500/369] Page ten




14, (continued)

Transmittance/%

100 l!Illif’.liF,H!lHI‘FIf,I!I_Llll!ll; | ] I i '

Sl

80 —

70— : /

60

50
40 — | —

30 — L

20 — -

10 — -

0 IIIIHE!IIJI'IIEEHI‘III—,_IiIlII! !lll r T | [T
4600 3800 3000 2200 1800 1400 1000 800 600 400

Wavenumber/cm ™*

Wavenumber/cm !

O-H stretch

3340

2950 C-H stretch
1450~1380 O-H and C-H bend
1090-1050 C-0 and C-C stretch

Marks
(a) Explain why a person who drinks one unit of aicoho] per hour is unlikely to have a high
breath alcohol level. 1
{&) Suggest why drivers are prosecuted only when the breath alcohol concentration is at least
5 pg above the legal limit. , 1
(¢) What blood alcohol concentration in mg per 100 cm® corresponds to the breath alcohol
concentration above which a driver is not entitled to a blood Of Urine test? ) 1
(d) When a breath test is to be used for possibie prosecution, why is it necessary to have samples
taken in a police station in addition to the roadside test? , 1
{¢) Suggest why the breath alcohol concentration cannot be determined from the O-H vibration
" inthe infrared spectrum. 1
(/) Why is the infrared beam spht in the analyser? 1
(¢) In the analyser, how is it ensured that only the absorbance corresponding to the CU—H stretch
in ethanol is measured? : 1
(7)

[0500/369] Page eleven [Turn over




15.

Marks

Although magnesium ores are very abundant in the earth’s crust, the very high reactivity of
magnesium makes it difficult to extract the metal. During the Second World War, magnesium
was manufactured by reduction of its oxide by carhon.

2MgO + 2C = 2CO + 2Mg

Examine the Ellingham diagram below and answer the questions which foliow.

—200

AG{ ~ 600
/k] mol ™ hof O,

1000

‘ *
=

2000
T

8 2Mg —— 2MgO

20 —»2C0

T
1600

T
12000

Temperature/K

3000
- 200
~ — 400
4 - 600
~ ~ 800
- - 1000
~1200
3000

(@) In what temperature range is the above process thermodynamically feasible? 1
(8) Describe two problems which the operation of the process at this temperature would
present. ‘ 2
(e) Use the Ellingham diagram to calculate AG® for the production of magnesium in the
following:
2MgO + 3i= 510, + 2Mg at 1500 K, 2
In industry, the extraction of magnesium from magnesium oxide using silicon involves two
maodifications.
(i) A mixture of calcium oxide and magnesium oxide is used, and the calcium oxide reacts
with the silicon oxide produced.
Cal + 510, ——m CaSi0,
(AG® = —92 k] mol ! at 1500 K)
(i1) The gaseous magnesium formed is continuously removed from the reaction mixture.
Use this information to answer the questions below.
(d) Calculate AG” for the reaction
Ca0 + 2MgO + Si —m CaSi0; + 2Mg at 1500 K. 1
(e} Explain why the removal of magnesium from the reaction mixture helps the process. 1
(7)
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(END OF QUESTION PAPER]




