Mystery of the Thirteen Test Tubes

Name_________________________
Guidelines:

If you spill one or any of your Mystery Tubes and require a refill, there will be a 5 pt deduction.  In addition, if you do not plan accordingly and run out of a Mystery Tube and require a refill this will also be a 5 pt deduction.  If you contaminate any of your Mystery Tubes this will also result in a 5 pt deduction.
You will be working in groups of three (these will be assigned).  However, each student will submit their own lab sheet.  The purpose of submitting your own lab sheet is to allow you the freedom to disagree with your lab partners.  If you are not convinced that a certain tube is a specific substance, you may record your own answer.
Each group of three will have 2 glass pipets.  It is vital that you rinse the pipet in between uses.  One of the quickest ways to contaminate your Mystery Tubes is to use the pipet in one tube, forget to rinse it and then move directly to another tube.  Be careful and make sure you are paying attention.
How will you go about determining the identity of your “Mystery Tubes”?  Follow the questions below to help you determine the identity of each tube.
1.  Does the solution (liquid) have color?

Some metal ions have color.  Use the link below to determine the color of the following ions: http://chem1180.blogspot.com
	Ion
	Color

	Cu2+
	

	Fe3+
	

	Ni2+
	


 Once given your Mystery Tubes, assess each one for color.  Be careful on judging copper and nickel.  These two may require additional testing to confirm their identity.  More on these later.
2.  Does it have odor?

Two solutions that have a very distinct odor are Na2S and NH3.  Describe the odor of each and provide the correct chemical name.  Remember to waft only!

	Substance
	Name
	Description of Odor

	Na2S
	
	

	NH3
	
	


After you have identified any of your Mystery Tubes by color, now use the waft test.  Do you recognize any of the odors?
3.  In past experiments you have tested the pH of a substance.  One useful way to test for pH is litmus paper.  Record the color you expect to see for an acid and the color expected for a base.
	Litmus Paper Color
	Acid or Base

	Red (Pink)
	

	Blue
	


Next, for Mystery Tubes that you have not been able to identify, test each with litmus paper.  Are any an acid?  Are any a base?  In our class discussions, how have you learned to recognize an acid?  How have you learned to recognize a base?  Answer these questions below.

______________________________________________________________________________________________________________________________________________________________________________________
4.  Another useful test that will help you identify your Mystery Tubes is the Flame Test.  The Flame Test will be the most useful for the identification of substances containing copper, sodium, and potassium.  Use the following site as a visual guide to help you recognize colors of importance. (http://www.scienceminusdetails.com).  You have also performed this test in class and have notes that you may reference as well.
There are only two stations set up with a Bunsen burner.  Please be aware that these stations will need to be used by all groups.  Plan accordingly.  Do not just sit idle if you are waiting to perform a flam test if it is in use by another lab group.  Move on to another test and come back later.

5.  The final testing of your Mystery Tubes will be the most time consuming.  These tubes will be more than likely be colorless, have no odor, no noticeable pH, and results of the flame test will be inconclusive.  In this case you will need to perform precipitation reactions in order to determine their identity.  We will discuss some of the reactions you should perform and what the results should yield (in other words we will discuss what you should be looking for).  Refer to the packet of clues.
	
	Ba(NO3)2
	K2CrO4
	Fe(NO3)3
	Cu(NO3)2
	SnCl2

	Na2S
	
	
	
	
	

	H2SO4
	
	
	
	
	

	AgNO3
	
	
	
	
	

	Ba(NO3)2
	-------------
	
	
	
	

	KSCN
	
	
	
	
	

	K2C2O4
	
	
	
	
	

	NH3
	
	
	
	
	


An additional clue: “ The nitrates are a red herring”.  A nitrate goes by the formula________ and the clue means________________________________________________________________.
