“Extract me from this mess”

Y12 Unit 2 Test 4 

2.7 Extraction of Metals

Bahati Njema!

Answer all questions

Total 50 marks

Name:……………………………………

SECTION A TOTAL …………../37
SECTION B TOTAL …………/13
TOTAL ………………./50

= …………………..%

Grade __________

SECTION A

1.
 
State three factors which determine the choice of reduction method used for the extraction of metals from their ores.

Factor 1 .................................................................................................................

Factor 2 .................................................................................................................

Factor 3 .................................................................................................................
(Total 3 marks)

2.
(a)
By giving reagents and conditions, state three different methods of extracting metals starting from their oxides. In each case, write an equation, or equations, to illustrate the extraction of an appropriate metal.

Method 1

Reagent(s) ...................................................................................................................

Conditions ..................................................................................................................

Equation(s) .................................................................................................................

.....................................................................................................................................

Method 2

Reagent(s) ...................................................................................................................

Conditions ..................................................................................................................

Equation(s) .................................................................................................................

.....................................................................................................................................

Method 3

Reagent(s) ...................................................................................................................

Conditions ..................................................................................................................

Equation(s) .................................................................................................................

.....................................................................................................................................

(9)

(b)
(i)
Why are metals more usually extracted from their oxides rather than from any other compound?

........................................................................................................................... 

(ii)
State two environmental problems associated with the extraction of metals from their oxides or sulphides and give the chemical responsible for each problem.

Problem 1 .........................................................................................................

Chemical responsible .......................................................................................

Problem 2 .........................................................................................................

Chemical responsible .......................................................................................

(5)

(Total 14 marks)

3.
(a)
Aluminium is extracted from its purified ore by electrolysis.
(i)
Give the essential condition for this electrolysis.

...........................................................................................................................

(ii)
Write the equations for the reactions occurring at each electrode.

...........................................................................................................................

...........................................................................................................................

(iii)
Explain why aluminium is more expensive to extract than iron.

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

(5)

(b)
(i)
Titanium metal is manufactured by the reduction of titanium(IV) chloride.
State the reducing agent, and give two conditions, used in the production of the metal.

Reducing agent .................................................................................................
Condition (1) ....................................................................................................
Condition (2) ....................................................................................................
(ii)
Why is titanium not prepared by the reduction of titanium(IV) oxide with carbon?

...........................................................................................................................

(4)

(Total 9 marks)

4.

Tungsten is prepared in a pure form by high temperature reduction of tungsten( VI) oxide with hydrogen.

(i)
Construct an equation for this reaction.

.........................................................................................................................

(ii)
Suggest why carbon is not used as the reducing agent.

.........................................................................................................................

(iii)
Suggest one advantage (other than purity of the product) and one disadvantage of using hydrogen as the reducing agent on an industrial scale.

Advantage........................................................................................................

.........................................................................................................................

Disadvantage...................................................................................................

.........................................................................................................................

 (Total 4 marks)

5.
(a)
(i)
Give two reasons why carbon is used in industry to reduce iron oxide.

Reason 1 ...........................................................................................................

Reason 2 ...........................................................................................................

(ii)
Why is aluminium not extracted from its oxide in the same way as iron?

.......................................................……............................................................

(3)

(b)
(i)
State two reasons why titanium is expensive.

Reason 1 ...........................................................................................................

Reason 2 ...........................................................................................................

(ii)
Give two properties of titanium which make it useful despite its cost.

Property 1 .........................................................................................................

Property 2 .........................................................................................................

(4)

(Total 7 marks)

SECTION B

6.
(a)
In a blast furnace, iron can be extracted from an oxide ore which also contains silicon dioxide as an impurity. Identify the additional raw materials needed in the extraction process, state why they are needed and write equations for the reactions occurring.

(9)

(b)
Athough there are large reserves of iron and aluminium ores in the world, both metals are recycled.

(i)
State one social benefit of recycling iron and state why it is particularly easy to separate iron from other scrap metal.

(ii)
Give one main reason why it is much cheaper to recycle aluminium than it is to extract the metal from its ore. Give one major factor in the cost of recycling aluminium cans.

(4)

(Total 13 marks)
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