Q1.

Copper is extracted from metal ores.

Chalcopyrite is a metal ore containing a compound with the formula CuFeS:

(a)

(b)

(c)

(d)

CuFeS: reacts with oxygen to produce copper(ll) sulfate and iron(ll) sulfate.
Complete the equation for this reaction.

You should balance the equation.

CuFeS, + — CuSO. + FeSO.
(2)

Calculate the percentage by mass of copper in CuFeS:

Relative atomic masses (A)): S=32 Fe=56 Cu=63.5

Percentage by mass = %
(3)

Describe a test to show the presence of copper(ll) ions in a solution of copper(Il)
sulfate.

Give the result of the test.

Test

Result

(2)
Copper can be extracted from low-grade ores by bioleaching.

Describe what is meant by bioleaching.
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(2)
(Total 9 marks)

Q2.

Potash alum is a chemical compound.

The formula of potash alum is KAI(SO4):

(a) Give a test to identify the Group 1 metal ion in potash alum.
You should include the result of the test.

Test

Result

(2)

(b) Name one instrumental method that could identify the Group 1 metal ion and show
the concentration of the ion in a solution of potash alum.

(1)

A student identifies the other metal ion in potash alum.

The student tests a solution of potash alum by adding sodium hydroxide solution until a
change is seen.

(c) Give the result of this test.

(1)
(d) This test gives the same result for several metal ions.

What additional step is needed so that the other metal ion in potash alum can be
identified?

Give the result of this additional step.

Additional step

Result
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(2)
(e) Describe a test to identify the presence of sulfate ions in a solution of potash alum.

Give the result of the test.

Test

Result

(3)
(Total 9 marks)
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Mark schemes

Q1.
(@)

(b)

Q2.
(a)

(b)

CuFeS; + 40, — CuSO4 +FeS04
allow multiples
allow O, for 1 mark

(M= 63.5 + 56 + (2 x 32) =) 183.5

63.5
183.5
allow correct use of incorrectly determined M,

(% of copper =) x 100

= 34.6 (%)
allow 34.60490 correctly rounded to at least 2
significant figures

(test) (add) sodium hydroxide (solution)

(result) blue precipitate
OR
(test) flame test (1)

(result) green (flame) (1)
allow blue-green (flame)

MP2 is dependent upon MP1 being awarded

(the use of) bacteria

to produce leachate solutions (that contain metal / copper compounds)

flame test
allow description of flame test

lilac (flame)

flame emission spectroscopy

white precipitate
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(e)

ignore precipitate dissolves

(add) excess sodium hydroxide (solution)
allow (add) more sodium hydroxide (solution)

precipitate dissolves

add barium chloride (solution)
allow add barium nitrate (solution)

add (dilute) hydrochloric acid
allow add (dilute) nitric acid

white precipitate
dependent on MP1 being awarded

Page 5 of 5

[l



