Answers to 2.7 exercises
2.7 Exercise 1

1.
iron oxide, silicon dioxide and coke

2.
hot air

3.
C + O2 ( CO2 (this is an exothermic reaction)

4.
carbon monoxide: C + CO2 ( 2CO

5.
Fe2O3 + 3CO ( 2Fe + 3CO2
6.
carbon: Fe2O3 + 3C ( 2Fe + 3CO

7.
It means that the reactants can be fed in continuously and products removed continuously without having to shut the process down.


This is desirable because it does not waste time and energy cooling the container down and reheating it.

8.
ZnS + 1½O2 ( ZnO + SO2

the sulphur dioxide produced is a cause of acid rain
9.
Aluminium is more reactive than carbon and so cannot be displaced by it

10.
Titanium and tungsten react with carbon to produce a carbide: 

TiO2 + 3C ( TiC + 2CO

1.
copper ores are converted into solutions containing Cu2+ ions using dilute sulphuric acid and a specialised bacterium

the copper ions are then reduced to copper using scrap iron:

Cu2+(aq) + Fe(s) ( Cu(s) + Fe2+(aq)

2.
it uses very little energy (although energy would have been used to make the iron)

it works on very low grade copper ores, including copper mining waste

iron is much cheaper than copper

1.
scrap iron is collected locally and taken to a recycling centre


where it is separated from other scrap metal magnetically


labels are burnt off


and it is then molten down and mixed with pig iron from the blast furnace
2.
Iron is recycled because recycling it uses less energy than extracting it


and iron ore is a non-renewable resource

2.7 Exercise 2

1.
Aluminium is more reactive than carbon and so cannot be displaced by it

2.
The melting point of pure aluminium oxide is very high

dissolving it allows the electrolysis to be carried out at a lower temperature

3.
Al3+ + 3e ( Al


2O2- ( O2 + 4e


4Al3+ + 6O2- ( 3O2 + 4Al

4.
both electrodes are made of graphite

5.
the graphite reacts with the oxygen at the anode


C + O2 ( CO2
6.
a large amount of energy is required

to supply electricity for the electrolysis


and to melt the cryolite

7.
Recycling uses less energy than electrolysis

and aluminium oxide is not a renewable resource

8.
It is collected locally


and taken to local recycling centres


it is separated manually from other scrap metal


and the labels are burned off


it is then melted down and remoulded as desired

9.
it does not contain ions (it is covalent)

10.
it forms titanium carbide and not pure titanium

TiO2 + 3C ( TiC + 2CO

11.
It is heated with chlorine gas and coke:


TiO2 + 2C + 2Cl2 ( TiCl4 + 2CO

12.
It is heated with either sodium or magnesium metal in an atmosphere of argon:


TiCl4 + 4Na ( Ti + 4NaCl


TiCl4 + 2Mg ( Ti + 2MgCl2
13.
It is needed to prevent air from entering the chamber and reacting with titanium, sodium or magnesium
14.
It is a batch process, requires a lot of energy, and the sodium, magnesium and argon are all expensive

15.
WO3 + 3H2 ( W + 3H2O

hydrogen is very flammable and so the process is very dangerous
16.
Collecting, separating, purifying
