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Ion Testing Lab
Purpose:

· To learn the procedure involved in testing for ions in a solution

· To gain familiarity with the behavior of cations and anions.
· To identify an unknown solution by testing for specific ions.
Background information:

You will be performing double replacement reactions in lab. 

What the heck is a double replacement reaction? 
 Excellent question!  A double replacement reaction takes the following form with an example problem below:

AB   +   CD                          AD   +   CB

 An example:

AgNO3 (aq) + KCl (aq)  (  AgCl (s)  +  KNO3  (aq)
· (aq) means aqueous. These ions are in solution which means you can’t see them. 
· (s) is solid. This is the product you can see after you mix the two compounds together.

So, what does this mean?  Notice what happened to the ‘D’ and the ‘B’, they switched!  Well, the same thing happened with the chloride ion (Cl-) and the nitrate ion (NO3-), they switched too!  This is why this reaction is called a double replacement reaction, because the two ions switch places to form two new ionic compounds.
The three tests you will be performing today are called confirming tests. You will perform the same test on three solutions:

1. reference solution (it has the ion)

2. control solution (definitely DOES NOT have the ion)

3. unknown solution (may or may not have the ion)

 If the test is positive, you know the ion is present.  You can observe this by a color change or an appearance of a precipitate (solid).

If the test is negative, the ion may not be present. You can observe this by no color change, no precipitate.

Helpful hints:

1. When testing, mix thoroughly.

2. Sometimes it is difficult to tell whether or not a reaction occurred because the number of ions is so few. Compare your results to the results for water.

Procedure:

1. Obtain the experiment grid that has been specially designed by scientists from NASA and the JPL located in the plastic sandwich bag. Leave the patent pending set up in tact.

2. You will then fill in the grid by adding one to two drops (on top of the plastic baggie) of the designated solution to each cell of the column and row labeled. 

3. Use a toothpick very gently to mix if necessary.  

4.  Be careful not to mix the reagents with neighboring solutions.  If they do mix, both should be cleaned and repeated.

5. When the additions are complete carefully evaluate each reaction cell and note if a precipitate has been formed.  

6. Clean up your lab station and begin working on questions.
Data Table: In each column, does a precipitate form? Yes or No
	
	MgCl2
	Na2SO4
	BaCl2
	Unknown
	Control (H2O)

	NaOH
	
	X
	X
	
	

	BaCl2
	X
	
	X
	
	

	AgNO3
	X
	X
	
	
	


 Yes = ion is present (formed a precipitate)
No= ion is not present (no precipitate)

You are testing for:

Magnesium ions in the first set of reactions

Sulfate ions in the second set of reactions

Chloride ions in the third set of reactions.

Some ions are “spectator ions.” They stay in solution and do not participate in the reaction which forms a solid. 

 Spectator ions: Na+, Cl- , NO3-
Questions:

For every Yes in the data table above, write the formula for the ionic compound those results. (This is the solid that results) If it’s a No, write N/A. 
	Testing Solution
	MgCl2
	Na2SO4
	BaCl2
	Unknown
	Control  (H2O)

	NaOH
	
	X
	X
	
	

	BaCl2
	X
	
	X
	
	

	AgNO3
	X
	X
	
	
	


1. Why was a control used in each test?
2. Describe some of the difficulties associated with qualitative tests.
3. These tests cannot absolutely confirm the absence of an ion. Why?

4. How might your observations have changed if you hadn’t cleaned your specially designed lab grid thoroughly between each test?
5. What kinds of compounds are formed in this experiment? (ionic or molecular) How do you know?
6. What two ions (cation and anion) do you think are present in the unknown solution based on your test results?
7. NAME all of the compounds (both used and made) in this experiment.

