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Answer ALL questions in the spaces providAed.

Sodium hydroxide is manufactured during the industrial electrolysis of Sodium chloride
solution in the membrane cell.

(a)

(b)

()

@

Name TWO other products of this electrolysis.

Product 1
Product 2
(2)
State the materials from which the anode and cathode are ma_de.
Anode material
Cathode material
(2)

Write a half-equation in each case for the reaction occurring at the anode and at
the cathode.

Anode half-equation
Cathode half-equation
)
State ONE large-scale use for chlorine.
(1
(Total 7 marks)

Leave
blank
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2.

(a) Chlorine reacts with methane, CHa, to produce chloromethane.

(i) Write an equation for this reaction.

1
- (ii)  State a necessary condition for this reaction.
@)
(b) Chlorine can react with but-2-ene to form an addition product.
@) DraW'the structural formulae of the two geometric isomers of but-2-ene.
Isomer 1 Isomer 2
@)
(i) Explain why but-2-ene exists as two geometric isomers.
@)
‘ (ili) Name the addition product when chlorine reacts with but-2-ene.
0y
(Total 7 marks)
—

Leav.
blani
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(a) During the Haber process, for the production of ammonia, the following reaction | 124pe
oceurs. ) ' N blank

Na(g) + 3Hxg) == 2NHi(g) AH =92 kJ mol

(i) Explain why the rate of a reaction increases with increasing temperature.

3

(ii) ~ State, with a reason, the effect of an increase in temperature on the position
of the equilibrium.

@

(iii) State, with a reason, the effect of an increase in pressure on the position of
the equilibrium.

@]
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(b) () Explain how‘ a catalyst increases thé rate of a reaction. o Leave

©

blank

B e
(i) What catalyst is used in the Haber process?
' ‘J‘._, . - - (1)
(ili) What is the effect of this catalyst on the position of the equilibrium?
(1

Write the equation for the reaction of sulphuric acid with excess ammonia and
state a large-scale use of the product. '

Equation

Use of product
@

(Total 14 marks)
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(a) 2-bromopropane, CH3;CHBrCHj, can react with hydroxide ions, OH", to produce
either propan-2-ol, CH;CH(OH)CH3, or propene, CH,=CHCH3, dependmg on the
conditions of the reaction.

(it)

(i)

**- Condition

b @

(iD)

(iii) State an environmenta] problem associated with the disposal of]-

Name the type of reaction, and give the required condition, for the
conversion of 2-bromopropane into propan-2-ol.

Type of reaction

Condition
2)

Name the type of reaction, and give the required conditions, for the
conversion of 2-bromopropane into propene.

Type of reaction

)

Write the equation for | the production of poly(chloroethene) from
chloroethene, clearly showing the repeating unit of the polymer.

@)

State a large-scale use of poly(chloroethene).

M

poly(chloroethene) objects. Suggest a reason for this problem.

@)

Leam
blan}
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@

£33N
iy

(iii)

2-bromopropane can be converted into a compound with the following| [eq0.

composition.
Element % by mass
Carbon 61.0
Hydrogen 153
Nitrogen | 23.7

Use this data to show that the empirical formula of this compound is

C3HN.

NTAsan -~

blank

Name of reagent

Equation

2
DS SR B 1A memadiima MTIT AT Lames D hvmsmn mmemmmena —as
4 sdaliaw G L\Jué\tllb V'LMVAL VV\J“LU lu.uuuvv N ya AYL Y ALVARL &e” ULULL_\VIJAV‘J“‘.LV hAANa
write the equation for this conversion.

3)

Draw the full structural formula of an isomer of 2-bromopropane.
D
(Total 16 marks)
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5. (a) Define the term standard enthalpy of formation. , - Leave
. : blank

3
(b) The complete combustion of the fuel methane is shown in the following equation.

CHg): + 20xg) —> COxg) + 2H0(0)

UM

F 01mula.6f |  Standard enthalpy of formation
substance - /kJ mol™
CHa(g) -75
O2(g) 0
CO,(g) | -394
H0() 286

Use the data in the table above to calculate the standard enthalpy change for
the complete combustion of methane.

| €)
(ii) | Explain the significance of the sign of the value of this enthalpy change.

ey
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(¢) Ethanol, C;HsOH,. is also a fuel. Write the equation for the complete combustion Leave

of ethanol.

blank

(d) The table shows some properties of ethanol and methane.

Ethanol | Methane
State at room temperature Liquid Gas
Cost per tonne /£ 500 50
Enthalpy released per gram/kJ 30 56

Use these data to suggest advantages and disadvantages of ethanol and methane as

motor car fuels.

@)

)
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(¢) Ethanol can be oxjdised by potassium dichromate(VI) mixed with sulphuric acid, | [¢qze

®

required for this conversion.

‘ Rea.gent

to produce either ethanal or ethanoic acid. Write an equation in each case to show | blank
these reactions. You may use [O] to represent the oxidising agent.

Production of c'thanal

Production of ethanoic acid

)

Ethanol can be dehydrated to prdduce ethene. State the reagent and conditions

Conditions
2)
(Total 16 marks)

TOTAL FOR PAPER: 60 MARKS

TN
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