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Unit 2: Melting & Boiling Points (15 pts)
The following worksheet is to be completed while doing the Lab Simulation from www.latenitelabs.com.  Print out this lab sheet and answer the following PreLab questions before logging in to the web site.
Making Predictions (PreLab): - Take your best guess at the following questions.








  Degrees F

    Degrees C

1. What is the melting point of ice?


__________

__________

2. What is the freezing point of water?


__________

__________

3. What is the boiling point of water?


__________

__________

4. If 10.0 grams of water is completely frozen into ice, what will the mass of the ice be?
_________
5. If 10.0 mL of water is completely frozen into ice, what will the volume of the ice be?
_________
. 

Go to www.latenitelabs.com, login with the username and password given to you by your instructor, and find the lab entitled ‘Characteristic Properties – Melting & Boiing Points’. Click on the lab name and then select “Run Lab”.  Read the Background and then click on the Procedures tab and follow the directions. Record all of your data on this worksheet. – Do not enter any data down in the “Assignments” section of the website, nor click on the “Submit Report” button.

Data Table #1
	Directly Measured Data:

	Mass of empty Test Tube 
	

	Mass of Test Tube + liquid water = 
	

	Mass of Test Tube + solid ice =
	

	Calculated Data

	
	Formula (Words Only)
	Calculation
	Answer

	Mass of Liquid Water = 
	
	
	

	Mass of Solid Ice = 
	
	
	


6. Were your predictions in question #4 and #5 correct?  Explain

Data Table #2
	Substance
	Melting Point

(°C)
	Boiling Point

(°C)
	Volume as Liquid

(mL)
	Volume as Solid

(mL)

	H2O
	
	
	
	

	Unknown #1
	
	
	
	

	Unknown #2
	
	
	
	

	Unknown #3
	
	
	
	

	Unknown #4
	
	
	
	


Data Table #3
	Substance
	Volume of Liquid used (mL)
	Mass of Salt used

(g)
	Melting Point

(°C)
	Boiling Point

(°C)

	H2O w/ salt
	
	
	
	

	Liquid # __ w/ salt
	
	
	
	


Analysis Questions: Use complete sentences to answer all of the following questions:
7. If the mass of your 10.0 mL liquid sample of Unknown #1 was 9.87grams, what would you predict the mass of it to be when it all turned to solid? Use your data to support your answer as well as known laws of science.
8. How did you know what the melting point was for each substance?

9. What state(s) were present in the test tube at the melting point of any substance?

10. How does the freezing point compare to the melting points?

11. What happened to the volume of the H2O when it turned into a solid?
12. Did freezing the other solids have the same effect on their volume?

13. How does the melting point of a pure substance compare to the melting point of that substance when it has impurities in it?

14. How does the boiling point of a pure substance compare to the boiling point of that substance when it has impurities in it?
15. Given the fact the all of the unknown liquids in this lab are pure substances; use available resources such as the internet, your textbook, and/or The CRC Handbook of Chemistry & Physics (available from your instructor) to determine the identity of the four unknown substances. – Most of these sources should contain some Tables of Properties of Organic Solvents. (your unknowns are benzene, cyclohexane, carbon tetrachloride, acetonitrile)  
	
	Name of Substance

	Unknown Substance #1
	

	Unknown Substance #2
	

	Unknown Substance #3
	

	Unknown Substance #4
	


16. Determine your percent error for the melting and boiling points of unknown #3. As always, show all work and calculations.

17. Propose some possible reasons for any discrepancies between your experimental values and those found in the literature.

18. Would your process for determining the identities of the unknown substances have been any different if you were told that the unknown substances were not pure substances?  Why or why not?
Application Questions:

19. Label each of the following as an Intensive, I, or Extensive, E property.

________  volume

________ melting point

______ boiling point       
_________ mass

20. Why are the boiling and melting points of pure substances often called the “fingerprints” of chemicals?
21. The cooking directions on most boxes of pasta tell you to add a little bit of salt to the water that the pasta will be boiling in.  If the reason for adding the salt is not for flavor, what might be the purpose of adding the salt?
22. Ethylene Glycol is useful as antifreeze because it has a high boiling point and will remain liquid even at the high temperatures inside engine.  The boiling point of pure antifreeze (ethylene glycol) is 197 °C.  However, when antifreeze is used, it is almost always mixed with some water.  What would be the danger of mixing too much water in with your antifreeze in your automobile engine?

