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HIGHER TIER ONLY

Using half equations
‘When making a magnesium salt from magnesium, this reaction happens:

Mg +2H" — Mg** + Hy
The half equations are:
Mg —2e” — Mg 2H +2¢" > H,
Electron loss is oxidation Electron gain is reduction
As both these reactions take place at the same
time this is a redox reaction
In the equation:

« Magnesium loses electrons so oxidation takes place to produce magnesium ions (Mg>).

« Hydrogen ions (H") gain electrons so reduction takes place.
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Reaction of metals with acids

KEY WORDS
Learning objectives: ;
acid
+ describe how to make salts from metals and acids half equation
« write full balanced symbol equations for making salts metat

* use half equations to describe oxidation and reduction.

Crystals of salts can be made in many ways, including reacting metals with acids. To make a different salt, you
use a different acid.
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Making salts

Acids react with some metals to produce salts and hydrogen.

Magnesium metal reacts fairly vigorously with dilute sulfuric acid to make a
solution of magnesium sulfate and hydrogen.

magnesium + sulfuric acid — magnesium sulfate + hydrogen
To make a crystallised salt:

a. excess magnesium needs to be added to the acid

b. the solution needs to be filtered into a crystallising dish

c. the solution needs to be concentrated by evaporation

d. and the solution then left to evaporate, to crystallise.
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Figure 4.22 Making crystals of magnesium sulfate
Salts can also be made with zinc and iron. For example,

zine + hydrochloric acid — zinc chloride

'Y INFORMATION

Don't forget that a salt is the
neutral product of an acid
added to a base or a
carbonate. It is made of two

ions: the positive ion from the
base or carbonate and the
negative ion from the acid.
Sodium chloride is only one
example; there are man;
many others.

'Y INFORMATION

‘When making salf
hydrochloric acid makes

chlorides and sulfuric acid
make sulfates. Iron can make
iron(Il) salts or iron(II) salts.
They are usually different
colours.
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Forming ions

Chemical equations for the reaction of metals with acids can be constructed using
symbols of metals and formulae of acids: DID YOU KNOW?

that you would use to make
magnesium  Mg2™  sulfuricacid H,SO, 2H SO, nitrate salts.

bydrochloric | poy g lar mitric  pNO, HY NOs
acid acid

iron Fe*
zinc Zn*

In making magnesium sulfate a 2+ on is joining with a 2— ion, so the formula is a 1:1 relationship, MgSO,.

Figure 4.23

‘magnesium-sulfuric acid— magnesium sulfate+ hydrogen
Mg+H,S0,  —MgSO, +H,

In making magnesium chloride a 2+ on is joining with a 1— ion. This means that two of the 1— ions are needed, so the

formula is a 1:2 relationship, MgCly.

Figure 4.24
magnesium+ hydrochloric acid— magnesium chloride+hydrogen
Mg+2HCL —MgCl +H,

As two chloride ions (CI” ) are needed to join with one Mg2+ ion, they must both be provided by the HCI Therefore,
two amounts of HC! are needed. The equation is balanced.

Mg+ 2HC —— MgCl,
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Figure 4.25





