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Learning objectives
1. Describe and explain the changes that take place during an 

endothermic reaction.

2. Devise a method to lower the temperature of water at room 
temperature to 6.5°C.

3. Write an investigation report including what you did, your results and 
conclusion.

Learning objectives



The problem: statement one
Keeping people and 
things cool is an essential 
part of modern living.

Problem
 and context
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The problem: statement two
Keeping things cool 
contributes to global 
warming.

Problem
 and context
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Statement 2
Keeping things cool contributes towards global warming.
Fridges and air conditioning units use electricity. A lot of our energy is generated from fossil fuels which produce carbon dioxide (a green house gas).
Many of the refrigerants used in these appliances contain hydrofluorocarbons, which are potent greenhouse gases. If the appliance is damaged, these refrigerants sometimes leak out into the environment. Improper disposal of fridges is the main problem.
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The problem: statement three
As our climate warms, we 
will see more extremes of 
weather.

How do we keep things 
cool without contributing 
to global warming?

Problem
 and context
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Statement 3
As our climate warms, we will see more extreme weather.
How do we keep things cool without contributing to global warming?

This final question allows you to introduce endothermic reactions and other ideas from the article, ‘Cooling in a warming climate’.
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Questions
1. Give two ways in which cooling technology contributes to global 

warming.

2. Define an endothermic reaction.

3. The reaction between citric acid and sodium hydrogencarbonate is 
endothermic. Predict how the temperature of the surroundings will 
change during the reaction.

4. Sketch a reaction profile for the reaction
between citric acid and sodium 
hydrogencarbonate. 

Explain the shape of your profile.
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Answers are in the teacher notes. Available to download from rsc.li/3JoTSyi.



Investigating cooling
Using the samples of citric acid and sodium hydrogencarbonate provided 
devise a method of reducing the temperature of water to 6.5°C. 

• The temperature should be reached 1 minute after the reaction starts.

• In planning this activity, you should consider health and safety. 

Check your plans with your teacher before starting the experiment.

Investigation



Investigation write up
When you have completed the practical work, write up your investigation 
report including what you did, your results and your conclusion.

Use the following headings:

• Problem

• Method

• Results

• Conclusion

Your task
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