Extracting Iron: The Blast Furnace

1. Four ‘ingredients’ are put into the blast furnace

· iron ore ( haematite, Fe2O3 and magnetite, Fe3O4 )

· coke (impure carbon)

· limestone (CaCO3)

· hot air

The first three are added at the very top and hot air is blown in at the bottom – add these to the diagram
2. At the bottom of the furnace the temperature is about 2000(C. 

Two reactions occur 

(a) The coke reacts with the oxygen:

C(s) + O2(g) ( CO2(g)

This is an oxidation reaction and is very exothermic

(b) The limestone is decomposed by heat


CaCO3(s) ( CaO(s) + CO2(g)

Add these reactions to the appropriate area of the diagram

3. In the middle of the furnace, the temperature is about 1000(C

Two reactions occur here also

(a) Carbon dioxide reacts with the coke to produce carbon monoxide

CO2(g) + C(s) ( 2CO(g)


(b) This carbon monoxide reduces the iron oxide to molten iron



Fe2O3(s) + 3CO(g) ( 2Fe(l) + 3CO2(g)

Add these reactions to your diagram

4. This molten iron runs to the bottom of the furnace and is drained off: include this on your diagram.
5. The main impurity in iron ore is silicon dioxide. This reacts with the calcium oxide (from part 2 above) to form a product known as ‘slag’:

CaO(s) + SiO2(s) ( CaSiO3(s)


The slag is less dense that molten iron so sits on top of it and can be drained off – add this to your diagram.

Cast Iron

The iron that comes out of the blast furnace (if allowed to cool) is called cast iron (or pig iron) – it is very impure containing about 4% carbon. For this reason it is very brittle.

Making STEEL
Steel making converts molten iron into steel (which is much more useful). The process injects oxygen through the molten iron removing most of the carbon. Other elements are often added at this stage to improve properties (alloying).
Copy table 17.1 “A summary of iron types” page 144
Rusting of iron/steel
Iron rusts in the presence of BOTH oxygen and water.

Rust is Fe2O3.xH2O – hydrated iron III oxide (which is brown)

Rusting is a complicated process – the first step is actually

Fe(s) → Fe2+(aq) + 2e-   (iron loses electrons, it is oxidised – more about this soon)

Preventing rust
· Physical barrier – eg paint, oil, plastic – prevents oxygen or water getting to the iron – disadvantage is that coating usually wears off eventually
· Alloying – eg stainless steel – excellent but expensive
· Galvanising – covered in a layer of zinc – this acts as a physical barrier but if the barrier is scratched zinc is oxidised in preference to iron (because zinc is more reactive) so the iron is still protected
· Sacrificial protection – iron is attached to zinc. Because zinc is more reactive (easier to oxidise) the iron is protected. The sacrificial metal needs replacing now and again.
