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(a)

(b)

Ammonia is made from nitrogen and hydrogen by the Haber process.

(i) State where the nitrogen used in this reaction comes from.

Answer all questions.

N,(g) + 3H,(g) = 2NH;(g)

(i)  State what is meant by the term reversible reaction.

(1]

One of the main uses of ammonia is in the production of nitrogenous fertilisers. The table
below shows the content of three types of fertiliser.
Percentage present
Fertiliser Nitrogen Phosphate Potash Sulphur
A 34 0 0 0
B 21 0 0 24
C 0 0 52 12

(i) State which fertiliser, A, B or C, is not made from ammonia. Give a reason for your

ansSwer.

FertiliSer ...,

(2]

ROGSOM ...ttt s e e s

(ii) One of the fertilisers, A B or C, is produced when ammonia is neutralised by

sulphuric acid.

I.  Give the letter of the fertiliser produced in this way and a reason for your answer.

FertiliSer ...,

(2]

II. Give a word equation for the reaction taking place when ammonia solution is

neutralised by sulphuric acid.

(2]
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2. (a) The following diagram shows part of the Reactivity Series.

Potassium
Sodium
Magnesium
Aluminium
(Carbon)
Zinc Reactivity
Iron decreasing
Tin
Lead
Copper
Silver
Gold \

(1) Use the Reactivity Series above to explain why iron can be extracted from its ore,
iron oxide, by heating with carbon. [2]

(i1)) Aluminium is extracted using electrolysis rather than chemical reduction. Explain
why chemical reduction with carbon is not possible. [1]

(b) (1) The cost of electricity for producing 1 tonne of aluminium from its ore is £2100.
Recycling aluminium uses only 5% of the electricity needed to extract it.

Calculate the cost of electricity needed to recycle 1 tonne of aluminium. [1]

(il) Apart from saving energy, give one other reason for recycling being better for the
environment than extracting aluminium from its ore. [1]

(240-02)
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(c)

Raw Amount needed / Cost per
materials tonnes tonne | £
iron ore 2 40
coke 1 152
limestone 0-5 90
hot air 4 2

Calculate the cost of producing one tonne of iron.

Cost of one tonne = £

The table below shows what is needed for the extraction of one tonne of iron. The cost of
one tonne of each material is also shown.

(2]

Turn over.
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3. The following table shows information about the atoms of some elements.

The Periodic Table of Elements shown on the back cover of this examination paper may be of
help in answering this question.

(240-02)

Number of Number of Number of
Element Symbol protons neutrons electrons
23
sodium Na 11 12 11
11
boron B 6
. 24
magnesium ,Mg 12 12
10 10 10
(i) Complete the table above. [5]

(i) Electrons have a charge of —1. In a similar way, give the charge present on

I. aproton,

II. aneutron. ...,

[1]
[1]

(iii))  Use this information, together with the table in (i) above, to explain why an atom has
no overall charge.

[1]
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4.
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Scientists have developed a range of new materials known as smart materials.

(i) State what is meant by a smart material. [2]

(i)  State why each of the following is considered to be a smart material:

I.  thermochromic paint; [2]

Turn over.
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5. Different masses of potassium nitrate were dissolved in 20 cm’ of hot water. The water was
allowed to cool slowly and the temperature at which crystals appeared was noted. The results
obtained are shown below.

mass of potassium

nitrate / g 10 15 20 > Y »
temperature at whoich 33 46 57 65 73 80
crystals appear / °C

@ (4]

Draw a graph using the above data.

mass of
potassium
nitrate / g

30

temperature / °C

Using your graph, predict the mass of potassium nitrate that dissolves in 100 em’ of water at
70 °C. [2]

(i)

(240-02)
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10

6. (a) Potassium reacts with chlorine to form potassium chloride. Using the electronic structures
given below, show the electronic changes that take place during the formation of potassium
chloride. Include the charges on the ions formed. [4]

Potassium = 2,8,8,1 Chlorine = 2,8,7

(b) (1) The following diagram shows the structure of graphite.

Explain why graphite
I. is a good electrical conductor, [1]

(240-02)
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11 Examiner
only
(i1)  Scientists are investigating the properties and potential uses of the structure shown
below.
I.  Name this structure. [1]
II. Give a potential use for this structure. [1]
8
(240-02) Turn over.




7.

12

Iron is extracted from its ore in the blast furnace. The equation for one of the reactions taking place
is shown below.

Fe,05(s) + 3C(s) —> 2Fe(s) + 3CO(g)

(i) Use the equation above to calculate the mass of iron that would be formed from 240 tonnes
of iron(III) oxide. [3]

A, (Fe)=56; A, (0)=16; A (C)=12.

(ii) The above reaction would also use 54 tonnes of carbon in order to produce the amount of
iron formed in (1).

I.  Calculate the total mass of reactants used. [1]
II.  Using this figure, calculate the atom economy of the reaction. [2]
III.  Why is it important for a reaction to have a high atom economy? [1]
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FORMULAE FOR SOME COMMON IONS
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP Bromide Br~
Ammonium NH4 Carbonate Co;
Barium Ba®* Chloride Cl-
Calcium Ca** Fluoride F~
Copper(II) Cu** Hydroxide OH"
Hydrogen H* Todide I-
Iron(II) Fe?* Nitrate NO;~
Iron(III) Fe** Oxide o
Lithium Li* Sulphate SO
Magnesium Mg**
Nickel Ni%*
Potassium K*
Silver Ag*
Sodium Na*

(240-02)
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