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   THIS QUESTION FROM ATP
The mineral alstonite contains two different cations but only one anion.
The table shows the tests a student does on a sample of alstonite.
Complete the table. Any gases formed should be named.
test
observations
Conclusions
(a)
 To a portion of alstonite
in a boiling tube, add
dilute hydrochloric acid
until all the solid has
dissolved.
Use the resulting
solution in tests
 (b)
,
 (c)
and
 (d)
.
The solid dissolves.
Effervescence is observed
and the gas formed turns
   limewater milky
(b)
 To a portion of the
solution from
 (a)
 in a
test-tube, add dilute sulfuric acid.
Alstonite contains Ba
+2
 ions
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(c)
 To a portion of the
solution from
 (a)
 in a
test-tube, add aqueous
sodium hydroxide until
          in excess.
Alstonite contain
+2
 Ca ion
(d)
   To a portion of the
solution from
 (a)
 in a
test-tube, add aqueous ammonia.
Alstonite contain Ca
+2
 ion
[Total marks 7]
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(¢) Aluminium foil is added to aqueous copper(II) chloride. A displacement reaction takes
place. The temperature of the reaction mixture increases.

() Name the type of reaction in which the temperature of the reaction mixture
increases.

M

(ii) Construct the ionic equation for this displacement reaction.

M

(d) Explain why, even though it is high up in the reactivity series, aluminium does not react
with cold water.
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@ Iron is extracted from its ore (haematite, Fe,O5) in a blast furnace.
Coke (carbon) and limestone (calcium carbonate) are also added to the furnace.

(a) Describe the essential reactions taking place in the blast furnace.
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(b) Steel is an alloy made by the addition of carbon or metals to iron.
Use the diagrams below to explain why an alloy of iron and manganese is less malleable
than pure iron.

Key
O n atoms
. manganese atoms

iron alloy of iron and manganese
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Astudent investigates the rate of decomposition of four metal carbonates. When metal carbonates
are heated, they decompose and a gas is given off. A student suggests that the ease with which
different carbonates decompose can be determined by measuring the time taken for a sample of
limewater to turn milky, using the following apparatus.

metal ——
carbonate

heat

limewater

The results of the investigation are shown in the table.
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‘metal carbonate

time taken for limewater to turn milky/s

calcium carbonate 600
‘copper(Il) carbonate 220
iron(11) carbonate 340
zinc carbonate 380
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(a) Name the gas that turs limewater milky.

m

(b) () To ensure that the investigation is a fair test, the amount of heat supplied must be
constant in each experiment. Suggest how this could be done.

i) Suggest two other ways of achieving a fair test in this investigation.

2

(¢) Which of the four metal carbonates decomposes the fastest?
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Displacement reactions occur when a metal reacts with a metal compound.
The table shows the results of some displacement reactions.

In each case a sample of powdered metal is added to an aqueous metal sulfate.

aqueous aqueous aqueous aqueous
copper(II) iron(II) magnesium nickel(II)
sulfate sulfate sulfate sulfate

copper no reaction no reaction no reaction

iron reaction no reaction reaction

magnesium reaction reaction reaction

nickel reaction no reaction no reaction
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(a) Place the four metals in order of increasing reactivity.

least reactive ...

most reactive ... "1
(b) Iron powder is added to aqueous copper(II) sulfate.

‘What you would observe in this reaction?
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