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Teacher Guide

Physical Sciences Grade 10 Lesson Notes

Chemical Reactions II

Mg + O2 MgO 
2Mg + O2 2MgO

 Lesson Notes
The reaction between a metal and water produces the 
products, hydrogen gas and a metal hydroxide. Some of 
the metals tested reacted very slowly with water at room 
temperature. The kinetic model of matter says that if the 
temperature of a substance increases, then the particles 
have an overall higher kinetic energy. This means that 
the particles move around more vigorously, colliding 
more often and increasing the rate of the reaction or, in 
other words, making the reaction happen more quickly. 
The products, however, remain exactly the same. This is 
because the metal is only reacting with the water. 
A vigorous reaction is seen with calcium and hot water. 
The high-pitched popping sound confi rms that hydrogen 
gas is released during the reaction and the indicator test 
confi rms that calcium hydroxide is the other product.

Calcium + water    calcium hydroxide + hydrogen

______ + ____   _______________ + _______
Steam is one of the phases of water. Liquid water turns 
into vapour when it is heated. Steam is extremely, hot 
droplets of water. We expect the reaction between a 
metal and steam to be extremely vigorous. The metals 
that were less reactive in water at room temperature 
(magnesium and iron) demonstrate this. 
Magnesium, a Group II metal, reacted slowly in water 
and showed only a few bubbles of hydrogen gas. Iron, 
a transition metal, took a week to react with water but 
reacts quickly with steam. The gas released is tested and 
confi rmed to be hydrogen. However, the black substance 
that remains is not iron hydroxide but iron oxide! This 
is because the reaction takes place so quickly that the 
metal hydroxide does not have time to form. Iron (III) 
oxide is the product and is written Fe2O3.Take note of 
the balancing of the reaction equation. 

iron + steam iron (III) oxide + hydrogen

___ + _____ ___________ + ________
The reaction between magnesium and steam is 
spectacular. A bright, white light and escaping gas is 
seen during the reaction. White magnesium oxide is the 
product that is left behind. The products for the reaction 
between a metal and steam are therefore a metal oxide 
and hydrogen gas.
Magnesium + steam magnesium oxide + hydrogen

_________ + _____ ______________ + ________
Carefully consider the reactivity of all the metals. By 
taking note of how vigorously each metal reacted with 
room temperature water, hot water and then steam, you 
can arrange the metals in order from most reactive to 
least reactive.

?  TASK
Arrange the following metals in a reactivity series: 
lithium, calcium, sodium, potassium, magnesium, 
iron and copper.

Reactions of Metals in Steam
The rate at which metals react with water, that is how fast the reaction takes place, is determined by the temperature 
of the water. The products are the same, hydrogen gas and a metal hydroxide. When metals react with steam, the 
reaction is the most vigorous. It is so fast that the products are different – a metal oxide and hydrogen gas are formed.

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

of metals with steam
• Use the kinetic model of matter to explain the change 

in rate of reaction
• Arrange metals in reactivity order

 Curriculum Links
LO 1:  Scientifi c Inquiry and Problem-solving Skills
AS 2:  Interpret data to make a conclusion
LO 2:   Constructing and Applying Scientifi c 

Knowledge 
AS 2:  Explain relationships
AS 3:  Apply knowledge
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