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‘The non-metals hydrogen and carbon are also often included in the reactivity series. Hydrogen is placed between iron and copper. Carbon lies between magnesium and zinc.
A more reactive metal (as the metal) can displace a less reactive metal from a solution of a compound of the less reactive metal.
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Figure 4.12 The reactivity series
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For example, if magnesium metal is put into iron sulfate solution, the magnesium 'pushes the iron out' of the iron sulfate. Solid iron and a solution of magnesium sulfate are made.
This is called a displacement reaction.

iron sulfate + magnesium — magnesium sulfate + iron
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Figure 4.13 Why can magnesium displace iron?

It happens because magnesium is more reactive than iron. The iron has been pushed out o displaced. The iron forms a coating on the picce of magnesium.
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Figure 4.14
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Reactivity series
KEY WORDS

Learning objectives: -
displacement
+ describe the reactions, if any, of metals with water or dilute acids positive ion
reactivity

+ deduce an order of reactivity of metals based on experimental results fendencs

« explain how the reactivity is related to the tendency of the metal to form its positive ion.

You have already seen that Group 1 metals, sodium and potassium, react vigorously with water. Potassium is more reactive than sodium. In your class, you will have seen a tiny amount of potassium skimming
on the surface of water and bursting into a lilac flame. Caesium is even more reactive than potassium.

Figure 4.8 Potassium on water. A highly reactive metal. Don't try this at home.
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Reactions of metals with water

« Potassium, sodium and lithium react vigorously with water.
« Calcium reacts with water less vigorously than lithium.

DID YOU KNOW?
* Magnesium reacts with steam but not with cold water.

Gold is so unreactive that it
does not react with oxygen.
We can put these five metals into the order of their reactivity with water.

It is always beautifully shiny.
potassium > sodium > lithium > calcium > magnesium

Other, less reactive, metals do not react with water but do react with acid, so the order of reactivity can be continued.

Figure 4.9 Gold can remain untarnished and shiny for millennia, as it is so unreactive.

Magnesium, zinc, iron and copper can be added to solutions of acid and their reactivity observed. Copper does not react with dilute acids but magnesium does.
‘The order of reactivity of metals with acids is:

‘magnesium > zinc > iron > copper

So from the two sets of observations the reactivity series so far is: potassium > sodium > lithium > calcium > magnesium > zinc > iron > copper
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Positive ions

The metals potassium, sodium, lithium, calcium, magnesium, zinc, iron and copper all form positive ions.
They can be put in order of their reactivity by observation of their reactions with water and dilute acids. The reason that there is a difference in reactivity is because of the different tendency of each metal to form

Figure 4.10 Sodium atom forming a sodium ion by losing an electron

Sodium forms positive ions much more easily than copper and more easily than lithium.
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Figure 4.11 Sodium forms ions more easily than lithium.




