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KEY INFORMATION
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Tonic equations
In the extraction of zinc, the equations are:

zinc sulfide + oxygen — zinc oxide + sulfur dioxide
then

2Zn0+C — 2Zn+CO,
The half equation for zinc ions converting to zinc is:
2Zn’* +4e—27n
In the extraction of iron, the half equation for the final reaction (i) is:
2Fe™ + 6e” — 2Fe

'HIGHER TIER ONLY

DID YOU KNOW?

Most iron extracted is
turned into steel, by adding
carbon and other elements.
Steel, an alloy, s less easily
corroded.
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Extraction of metals

KEY WORDS
Learning objectives: e
+ identify substances reduced by loss of oxygen reduction

« explain how extraction methods depend on metal reactivity reduction with carbon

« interpret or evaluate information on specific metal extraction processes.

There has been a rapid rise in the need for iron to make steel due to urbanisation in the last decade. Which country is
driving this need for more metal extraction?
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Figuse 4.15 Graph of increase in steel consumption. What has happened to consumption by China?




image2.png
Reduction

Figure 416 Hacmatite, Fe;0; , is the common ore of iron.

Metals such as gold are found in the Earth as the metal itsclf because it is unreactive. Most metals, however, are found as
compounds because they react with other elements. Chemical reactions are needed to extract the metal. The reactions needed
depend on the reactivity of the metal.

Figure 4.17 Zinc blende, Zn$ . is the common ore of zinc.

Metals more reactive than carbon need to e For example: ~potassium,

extracted by electrolysis. sodivm,
calcium,
‘magnesium,
aluminium

Metals less reactive than carbon can be For example:  zinc

extracted from their oxides by reduction iron

with carbon. lead

Reduction involves the loss of oxygen.
In the reactions needed to extract zinc, fwo stages are needed.
2. to convert the ore zinc blende (Zn$) fo zinc oxide
b. to convert the zinc oxide to zinc.
The second stage is the reduction of zinc oxide using carbon.
zinc oxide + carbon — zinc + carbon dioxide
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Reduction using carbon
To extract iron.

Tron ore is reduced, which means taking away oxygen.
This is done with a reducing agent.

The reducing agent used is carbon monoxide,

Carbon monoxide is made by heating carbon.

In industry the process has many steps but put simply:

carbon + oxygen— carbon monoxide
iron oxide + carbon monoxide— iron + carbon dioxide
2C+0,-2C0 @
Fe;0; + 3C0O—2Fe +3C0; @)

Figure 4.18 Molten iron extracted from iron ore

REMEMBER!

You do not need to know the
details of zinc extraction or
details of the processes used
in the extraction of iron. You
need to know about oxidation
and reduction.





