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Hot or cold?

	First-aid kits sometimes contain instant hot or cold compresses. Each of these compresses contains a small bag of water and a solid substance. When you break the inner fluid bag, the water mixes with the solid substance, triggering an endothermic or exothermic reaction. The goal of this activity is to determine the mass of substance needed to increase or decrease the temperature in an instant compress by a given amount.


For help in answering the activity questions, read pages 114–117 of your student book.

To review concepts from previous chapters, you may also wish to read page 30 (mole and molar mass) and pages 74–75 (relationship between heat, mass, specific heat capacity and temperature variations). The periodic table (inside back cover) will also be useful.

IDENTIFYING THE RESEARCH SUBJECT

1.
What is the difference between an exothermic reaction and an endothermic reaction?
	
	

	
	

	
	


2.
How can you use a thermometer to distinguish an endothermic reaction from an exothermic reaction?

	
	

	
	

	
	

	
	

	
	

	
	


3.
The thermal reaction that occurs inside the compress is triggered when the solid substance dissolves in the water. The reaction thus causes the temperature of the water to vary, according to its specific heat capacity. What is the specific heat capacity of water?

	
	


4.
What is the mathematical formula that expresses the relationship between thermal energy and temperature variation?

	
	


PLANNING YOUR RESEARCH

5.
What data will you need to determine whether the substances in the table in question 6 would be suitable for an instant compress?

	
	

	
	

	
	


CONDUCTING YOUR RESEARCH

6.
Complete the table below by answering questions a) to d) that follow.


The solubility and thermal properties of certain chemicals

	Substance
(chemical formula)
	Solubility
 (g/L of water at 20°C)
	Solubility
 (g/200 mL of water at 20°C)
	Heat involved in dissolving 
1 mol of substance
(kJ/mol)
	Heat involved in dissolving 
1 g of substance
 (J/g)
	Mass of substance (g) for 10oC variation in 200 mL of water

	Lithium bromide
(LiBr)
	1667
	
	–48.9
	
	

	Potassium chlorate

(KClO3)
	73
	
	+41.4
	
	

	Ammonium chloride

(NH4Cl)
	374
	
	+14.8
	
	

	Sodium chloride

(NaCl)
	357
	
	+3.9
	
	

	Ammonium nitrate

(NH4NO3)
	2000
	
	+26.2
	
	

	Potassium nitrate

(KNO3)
	357
	
	+34.9
	
	



	Sodium nitrate

(NaNO3)
	921
	
	+20.5
	
	

	Copper sulphate

(CuSO4)
	220
	
	–67.7
	
	

	Potassium thiocyanate 

(KSCN)
	1777
	
	+24.3
	
	



a)
What calculation must you do to determine the maximum amount of substance that can be dissolved in 200 mL of water at 20°C? Do the calculation for lithium bromide in the space below as an example. Then, fill in the appropriate column in the table above for all the substances.
	
	



b)
What calculation must you do to convert the unit of measurement of heat from kJ/mol to J/g? Do the calculation for lithium bromide in the space below as an example. Then, fill in the appropriate column in the table above for all the substances.
	
	



c)
What amount of heat would be required to make the temperature of 200 mL of water vary by 10°C? Show your calculations.
	
	



d)
What calculation must you do to determine the mass of substance needed to make the temperature of 200 mL of water in an instant compress vary by 10°C? Do the calculation for lithium bromide in the space below as an example. Then, fill in the appropriate column in the table above for all the substances.
	
	


REFLECTING ON YOUR APPROACH

7.
Based on the established criteria, which two of the substances studied would not be suitable for use in instant hot or cold compresses? Explain your answer.

	
	

	
	

	
	

	
	

	
	


8.
Answer the following questions, referring to the results of your calculations.


a)
Which of the substances studied could be used for hot compresses, and which could be used for cold compresses?

	Hot compress
	Cold compress

	
	

	
	

	
	

	
	

	
	



b)
Explain your answers to question a).

	
	

	
	

	
	

	
	

	
	

	
	

	
	


9.
In addition to the heat of dissolution for each of the substances and its solubility in water, what other factors do you think should be considered when choosing a substance for instant compresses? Explain your answer. 
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Assume that the compress contains 200 mL of water and �produces a temperature variation of 10°C.
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