Blast Furnace Process
Compiled by Chris Metzger
The first step in producing steel is melting down the iron in a blast furnace.  Blast furnaces are usually tall shaft-type steel vessels, up to ten stories high (30 meters), internally lined with refractory brick.1 The steel produced from the blast furnace has relatively high carbon content (4-5%), which makes it very brittle and not very useful directly as a material. This raw steel is termed pig iron.  The necessary elements required to produce molten pig iron consist of iron-ore and coke. These elements are introduced into the furnace at the top. Pre-heated air, generally at 1000oC, is blasted into the lower part of the vessel igniting the coke and producing the necessary heat required to melt the iron ore.  This injection of hot air also oxides impurities which are removed as slag, along with removing oxygen from the ore in the reduction process. As the iron melts, it descends and accumulates in the bottom of the vessel. The molten pig iron and slag are drained from the crucible through different tapping holes. The gas that exits from the top of the furnace, generally carbon monoxide, goes through a cleaning process. The cleaned hot gas is then used to pre-heat the injected air.  The blast furnace is a continuous process and can operate for numerous years before replacing the inner refractory brick.  Figure 1 illustrates the basic blast furnace process.  
Blast furnaces in general are very large and can produce large quantities of tonnes per week.  The largest blast furnaces in the UK, produces around 60,000 tonnes of iron per week. The blast furnace at Redcar, which is one of the largest in Europe, has produced up to 11,000 tonnes per day (77,000 tonnes per week) but is currently operating at 8,000 tonnes per day. This is equivalent to all the iron needed for about 5 cars every minute.2 
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Figure 1.  Basic illustration of a blast furnace.3
References
1.http://www.energysolutionscenter.org/HeatTreat/MetalsAdvisor/iron_and_steel/process_descriptions/raw_metals_preparation/ironmaking/blast_furnace/ironmaking_blastfurnace_processdescription.htm 
2.http://www.schoolscience.co.uk/content/4/chemistry/steel/msch2pg2.html 

3.http://www.yourdictionary.com/images/ahd/jpg/A4blfurn.jpg 
