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The World Steel Industry
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Steel

A Steel and its iron precursors have been the key metal in society
since approximately 1000 B.C.

A Steel production is the 4t largest industrial activity after power
generation, cement manufacture and petroleum refining.

A Total steel production has reached 1.4 billion tons annually.

A The United States produces about 100 million tons i 7% of the
world total.

A Steel is broadly used in construction, machinery, transportation,
appliances.
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Steel Timeline
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World Steel Growth

A Since 2000 world steel production has been growing 8% annually
A Steel Production in the US has been essentially flat.

World and US Steel Production
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Chinese Steel Growth

A China has been the driver of steel growth.
A There also have been significant increases in Brazil and India

US and Chinese Steel Production
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Steel Compared to Other Metals

World Metal Production in 2006
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Relation of Coal and Steel Production
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The source of Iron

A Iron is very abundant. It is the most common element on Earth
andthe4d"most common in the Eart hos

A Because Iron reacts with oxygen, there is essentially no natural
metallic iron present near the surface of the Earth

A Iron is obtained from ores that were created when the
atmosphere of the Earth changed from reducing to oxidizing
between 1 and 2 million years ago.

A Almost all iron ore is either Hematite Fe,O, or Magnetite Fe,O,

A The ore mined in the US is called Taconite i a fine grain mixture
of Magnetite and Silica.

A To obtain metallic iron, the oxygen must be removed from the
ore.
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Reduction of Iron

A The oxygen must be removed from the ore chemically. This is
called reduction.

A There are two practical ways to do this:
I With carbon
I With hydrogen

A Both methods require elevated temperatures greater than 1600
degrees to work.

A Almost all the iron made by carbon reduction uses the blast
furnace process to produce a liquid iron that goes into the BOF

A Almost all the iron made by hydrogen reduction goes through
the Direct Reduction process and produces a product that is
used like scrap in the Electric Furnace.
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Iron Processes
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Blast Furnace
the process
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Direct Reduction

MIDREX® Direct Reduced Flowsheet
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Comparison of Iron Sources

A Steel is the most recycled material on Earth but all scrap originally had
to come from iron ore.

A Blast furnace iron is the source of 95% of new metallic iron.

Source of Iron for World Steel
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Iron Sources for Steel in the US

A Scrap is the largest source of iron units in the US. This is only possible
because the US is a large importer of both steel and steel intensive
goodes.

A The only DRI left in the US is the Iron Dynamics operation near Fort
Wayne.

Source of Iron for Steel in the US
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Coke and the Blast Furnace
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