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This Extension Activity should be used in conjunction with the KS3–KS4 GCSE (9–1) Twenty First Century Chemistry B Transition Guide – Endothermic and exothermic reactions.
Extension Activity
DIY cold pack investigation 
Worksheet A
Next weekend you are taking part in a hiking expedition in the mountains of the Lake District. As part of your first aid kit, you must make a cold pack to use in case any of your group have an injury eg a sprained ankle.

An instant cold pack is made up of two bags; one smaller bag containing water sealed inside another bag containing powdered ammonium nitrate or urea. It works when the inner bag of water is broken by punching the package, allowing the powdered chemical to react with the water in an endothermic reaction. This reaction takes in heat from the surroundings and rapidly lowers the pack's temperature for 20 - 30 minutes.

For safety reasons you will not be using ammonium nitrate, but will be testing potassium chloride. You are going to carry out an investigation into what mass of potassium chloride is best to use in an instant cold pack.
The lab equipment you will need to collect is:

Potassium chloride

water

spatula

balance

weighing boat

100ml measuring cylinder

100cm3 beaker

stirring rod

thermometer

water bath
Method

1. Set up the water bath to 30°C
2. Use the balance and weighing boat to weigh out 1g of potassium chloride.
3. Measure 50cm3 of water from the water bath and pour into your beaker.
4. Use the thermometer to take the starting temperature of the water.
5. Add the potassium chloride to the beaker of water. Stir until it has all dissolved and record the temperature of the solution.
6. Repeat steps 2-5 using 2, 3, 4, 5 and 6g of potassium chloride.
Results
	Mass of potassium chloride (g)
	Temperature at the start (°C)
	Temperature at the end (°C)
	Change in temperature (°C)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	


Draw a graph of your results.
Conclusion
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Hydrogen and chlorine react to make hydrogen chloride: H, +Cl,

Bond H-H

cl-cl

HCl

Bond energy (kJmol ) 434

243

431

ukhkwN-=

> 2HCI

Use the values in the table to calculate the energy change from breaking bonds.
Use the table to calculate the energy change from making bonds.
Work out the energy transfer for the reaction (Energy transfer = energy change for breaking—energy change for making bonds)
Is the recation endothermic or exothermic? Give your reasoning.
Explain the meaning of the term activation energy




What happens to the change in temperature when more potassium chloride is added to water?

2. What mass of potassium chloride do you think would be best to use in your cold pack? Why?
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3. Were there any anomalous results? (any results that didn't fit the pattern?) Which ones?
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4. Why do you think this happened?
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5. What made your experiment repeatable? (What did you do to keep the experiment the same each time?)
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6. What could you do to improve your experiment?


Worksheet B

Next weekend you are taking part in a hiking expedition in the mountains of the Lake District. As part of your first aid kit, you must make a cold pack to use in case any of your group have an injury eg a sprained ankle.

An instant cold pack is made up of two bags; one smaller bag containing water sealed inside another bag containing powdered ammonium nitrate or urea. It works when the inner bag of water is broken by punching the package, allowing the powdered chemical to react with the water in an endothermic reaction. This reaction takes in heat from the surroundings and rapidly lowers the pack's temperature for 20 - 30 minutes.

For safety reasons you will not be using ammonium nitrate, but will be testing potassium chloride. You are going to plan and carry out an investigation into what mass of potassium chloride is best to use in an instant cold pack.

The volume of water the outer bag can contain is 50cm3.

The weather forecast for the weekend is sunny with some cloud and 25°C.

The lab equipment you have available is:

Potassium chloride

water

spatula

balance

weighing boat

100ml measuring cylinder

100cm3 beaker

stirring rod

thermometer

water bath

You must write a step-by-step method describing what you will do, a risk assessment and a table to write your results in. (Remember to think about how you will keep this a repeatable and accurate experiment).

Once you have finished your investigation:
•
Draw a graph of your results.
•
Write a conclusion stating what your results show, which mass of potassium chloride would be best to use in your cold pack and why.
•
Evaluate your method: Were your results accurate and repeatable? How do you know this? Did you have any anomalous results? Which ones? What do you think may have caused these? What would you do to improve your investigation if you were to repeat it?
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