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1.
(a)
Iron can be obtained from its oxide, Fe2O3, by reaction with carbon, aluminium or hydrogen. Write an equation for the reaction in each case.

Equation for reaction with carbon.

....................................................................................................................................
Equation for reaction with aluminium.

....................................................................................................................................
Equation for reaction with hydrogen.

....................................................................................................................................
(3) 

(b)
State, with an explanation, which of the reducing agents used above is likely to lead to

(i)
the cheapest iron,

Reducing agent..................................................................................................
Explanation........................................................................................................

...........................................................................................................................
(ii)
the purest iron.

Reducing agent...................................................................................................
Explanation.........................................................................................................

............................................................................................................................
(4)

(c)
State two compounds formed during the extraction of iron in the blast furnace which lead to environmental pollution. In each case identify the type of pollution caused.

Compound 1................................................................................................................

Pollution caused..........................................................................................................

Compound 2................................................................................................................

Pollution caused..........................................................................................................

(4)

 (Total 11 marks)

2.
(a)
Vanadium is prepared by reducing vanadium(V) oxide with silicon. Write an equation for this reaction.

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

(1)

(b)
(i)
State two other reducing agents which are used to reduce metal oxides to metals. For each reducing agent, give an equation to illustrate the preparation of an appropriate metal.

Reducing agent 1 ...............................................................................................

Equation ............................................................................................................

Reducing agent 2 ...............................................................................................

Equation ............................................................................................................

(ii)
State two environmental hazards associated with metal oxide reduction, and give the chemical responsible for each hazard.

Hazard 1 ...........................................................................................................

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

Hazard 2 ...........................................................................................................

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

(8)

(c)
Aluminium and titanium are abundant in the Earth’s crust but the metals are expensive to extract.

(i)
Give two reasons why the extraction of aluminium is expensive.

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

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

(ii)
Give three reasons why the extraction of titanium is expensive.

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

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

Reason 3 ..........................................................................................................

(5)

(d)
State two social or economic consequences which could arise if a new method for the extraction of titanium were discovered which made it as cheap as steel.

Consequence 1 ............................................................................................................

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

Consequence 2 ............................................................................................................

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

(2)

(Total 16 marks)

3.
(a)
(i)
Write an equation for the reaction which is mainly responsible for the high temperature in the Blast Furnace.
...................................................................................................................... 

(ii)
Write an equation for a reaction in which iron is formed from its oxide in the Blast Furnace.

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

 (2) 

(b)
(i)
State why carbon cannot be used to reduce titanium(IV) oxide directly to titanium.

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

(ii)
Carbon is used in one of the steps in the batch process for titanium extraction. Write an equation for the reaction which occurs in this step and state a condition under which this reaction is carried out.

Equation ......................................................................................................

Condition .....................................................................................................

(4)

(c)
Aluminium is not usually extracted by heating aluminium oxide with carbon, but carbon does have a use in the extraction of aluminium from aluminium oxide. State how carbon is used during the extraction process and write a half-equation showing how aluminium is produced.

Use of carbon .........................................................................................................

Half-equation..........................................................................................................

(2)

 (Total 8 marks)

