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Thermal energy transfer 
in mixtures

Goal

Determine how the type of substance used in a mixture influences the final temperature of the mixture.

1.
What is the independent variable in this lab?

	


2.
What is the dependent variable in this lab?

	


HypothEsIS

	I think that
	

	because
	


MatErials


•
calorimeter
•
50-mL graduated cylinder

•
balance (accurate to 0.01 g) 
•
thermometer 

•
75 mL denatured alcohol
•
glass stirring rod

•
wash bottle of distilled water 
•
disposal container

•
600-mL beaker 
•
paper towels

• hot plate
•
75 mL vegetable oil

•
beaker tongs
•
plastic pipette
	PROCEDURE
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1. 
Weigh exactly 50 g of denatured alcohol into the calorimeter.


2. 
Pour about 300 mL of distilled water into the beaker.


3. 
Heat the water to 80°C.


4. 
Using the beaker tongs, pour 50 mL of hot water into the graduated cylinder.


5. 
Measure and record the initial temperatures of the denatured alcohol and the hot water. 


6. 
Holding the graduated cylinder by its base, pour the hot water into the calorimeter.


7. 
Stir gently with the glass rod. Close the calorimeter quickly to keep the heat from escaping.


8. 
Record the final temperature of the mixture once it settles.



	
9. 
Empty the contents of the calorimeter into the disposal container and rinse the calorimeter thoroughly.


10. 
Repeat steps 1 to 9 with distilled water instead of denatured alcohol. Make sure that the temperature of the hot water is the same as it was for the previous mixture. If necessary, heat the water again.


11. 
Repeat steps 1 to 9 with vegetable oil instead of denatured alcohol. 


12. 
Clean up and put away the materials.


REsults
Record your results in the table below. Give your table a title.

	Title:
	


	Substance mixed with hot water
	Specific heat capacity of substance
(J/g°C)
	Initial temperature of substance
(°C)
	Initial temperature of hot water
(°C)
	Final temperature of mixture
(°C)

	Denatured alcohol
	
	
	
	

	Water
	
	
	
	

	Vegetable oil
	
	
	
	


AnalysIS OF THE results

1.
Which substance causes the greatest variation in temperature?

	
	


2.
Which substance causes the smallest variation in temperature?

	
	


3.
Is there a relationship between specific heat capacity and temperature variation in mixtures? Explain your answer.
	
	

	
	

	
	

	
	

	
	


4.
What can you deduce about the transfer of thermal energy in your mixtures?                   Explain your answer. 
	
	

	
	

	
	


5. 
Are your results consistent with the law of conservation of energy? Explain your answer with the appropriate calculations.

	
	Denatured alcohol / water mixture 

Heat released by the hot water
	

	
	
	

	
	Heat absorbed by the alcohol
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Water / water mixture 

Heat released by the hot water
	

	
	
	

	
	Heat absorbed by the water
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




	
	Vegetable oil / water mixture 

Heat released by the hot water
	

	
	
	

	
	Heat absorbed by the vegetable oil
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


6.
What are the possible sources of error in this lab?

	
	

	
	

	
	


7.
How could you improve the protocol for this lab?

	
	

	
	

	
	


Conclusion

1.
What do you conclude from this lab?

	
	

	
	

	
	


2.
Was your hypothesis confirmed or not? Explain your answer.

	
	

	
	

	
	


APPLICATION

When you put ice cubes in water, the water temperature drops, while the temperature of the ice cubes rises. Which of the two—the water or the ice—will undergo the greater variation in temperature? Explain your answer.
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�
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�
	CONCEPT: 	Relationship between heat energy, specific heat �		capacity, mass and temperature variations�
�
	student BOOK: 	Chapter 3, page 73�
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