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Teacher Guide

Physical Sciences Grade 10 Lesson Notes

Chemical Reactions II

 Lesson Notes
Reactive metals can displace hydrogen gas from water. 
When the metals react with water, the hydrogen gas is 
released. The hydrogen atom is knocked out of the water 
molecule by the metal. This reaction helps us identify and 
order the reactivity of the metals. Some metals cannot 
displace hydrogen from the water molecule because 
the atoms within it are bonded in a very strong covalent 
bond.
All acids contain hydrogen atoms. The hydrogen atoms 
are not as strongly bonded in the acid molecules as in 
water molecules. We use acids to test whether the less 
reactive metals, the transition metals, have the ability 
to displace hydrogen. The reaction of magnesium in 
hydrochloric acid was vigorous with a large amount of 
gas being released. Bubbles of gas were seen in the 
reaction mixture with iron and with zinc. And although 
bubbles of gas were released in the reaction with lead, 
the amount was too small to test. The gas that was 
released in all these experiments was hydrogen. A high-
pitched popping sound was heard when a fl ame was 
brought near the gas. Note that copper did not react with 
the acid. 
The general chemical equation for the reaction of a metal 
with an acid is :

Metal + acid metal salt + hydrogen gas

Hydrogen always occurs as a diatomic molecule. The 
hydrogen is displaced from the acid. What remains of 
the acid makes up the metal salt. All the metals form ions 
with a 2+ charge. The resulting metal chloride (salt) is 
underlined in the following equations:

Fe + 2HCl  FeCl2 + H2 
Zn + 2HCl  ZnCl2 + H2 
Mg + 2HCl  MgCl2 + H2
Pb + 2HCl  PbCl2 + H2

If sulphuric acid is used in these reactions, a different 
metal salt will be produced, namely a metal sulphate 
which is underlined in this equation:

Mg + H2SO4  MgSO4 + H2

Hydrogen gas is displaced from the sulphuric acid and 
a metal sulphate is produced. The equation is already 
balanced.

?

E 2+2=4

 TASK
What	do	the	displacement	reactions	of	metals	and	
acid	tell	us	about	the	reactivity	of	zinc,	iron,	copper	
and	lead?

Reactions of Metals with Acids 
Some metals are not reactive enough to release hydrogen gas from water. However, they may be reactive enough to 
release hydrogen gas from an acid. This lesson investigates which of the less reactive metals are capable of producing 
hydrogen gas when reacting with an acid.

 Lesson Outcomes
By the end of this lesson, you should be able to:
• Describe the reactions of metals with acids
• Write balanced chemical equations for the 

reactions that we see

 Curriculum Links
LO 2:   Constructing and Applying Scientifi c 

Knowledge 
AS 1:  Recall prescribed concepts
AS 2:  Apply knowledge
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