SCH 3U1

SOLUTIONS LOGIC PUZZLE EXPERIMENT

Purpose:
To identify the chemicals dissolved in six coded solutions and to develop a systematic scheme for the identification of an unknown solution.

The six aqueous solutions to label correctly are:


0.1 mol/L CuSO4 


0.1 mol/L Na2CO3

0.1 mol/L Cu(NO3)2

0.1 mol/L (NH4)2SO4

0.1 mol/L BaCl2


0.1 mol/L ZnSO4
The major tool to use to identify each coded solution as one of these chemicals will be the solubility rules.  Based on observations of precipitates formed when mixing pairs of the code-named solutions together, you will be able to label them with the above formulas.  You will then design a general procedure for identifying a solution when all you know is that it is one of the six listed above.

Prediction:
Write balanced chemical equations for the reactions of CuSO4 with each of the four non-copper solutions and for Cu(NO3)2 with the four non-copper solutions (eight equations all together) including state, to show which mixtures will form a precipitate.

Materials:
150 mm test tubes (10)

test tube rack


coded solutions

Procedure:


1. Transfer about 10 mL of each of the six solutions to labelled test tubes in your test tube rack.  You will use only a small portion (1 mL) of each unknown solution in any one test.

2. Identify the copper solutions by their colour.

3. Add about 1 mL of each of the colourless solutions to the four empty test tubes that remain.  Choose one of the copper(II) solutions and add about 1 mL of it to each of these test tubes.  Observe whether or not precipitates form in each case.  Pour the mixtures into the waste container provided by your teacher and rinse your test tubes thoroughly.  Repeat these tests with the other copper(II) solution.

4. To help you identify CuSO4, Cu(NO3)2, BaCl2 and Na2CO3 solutions, check the equations in your prediction and match them with your results.

5. Devise a method to identify the (NH4)2SO4 and the ZnSO4, using any of the solutions you have now identified, and your knowledge of solubility rules.  Record this method in rough, set up a new observation table, and perform the procedure.

6. Devise a method to identify a colourless solution if all you know is that it is one of the four colourless ones from this investigation.

7. Obtain 5 mL of the unknown solution.  Record the code name in your observations.  Use your scheme to identify the unknown.  Record all observations.

Discussion:

1. State the answer for this logic puzzle.  (Match the codes with the correct formulas.)

2. For mixtures that produced precipitates in steps 3 and 5, write ionic and net ionic equations.

3. Based on your observations, what would you do to tell the difference between

a) BaCl2 and Na2CO3
b) Na2CO3 and (NH4)2SO4
c) (NH4)2SO4 and ZnSO4
d) CuSO4 and Cu(NO3)2
4. State the method you devised to identify (NH4)2SO4 and ZnSO4 in the form of numbered steps or a flow chart.

5. State the method you devised for the analysis of the unknown.  This can be in the form of numbered steps or a flowchart.  What observations led you to conclude the identity of the unknown?

6.  If there were a seventh solution involved in the original puzzle, what would be its code name?

Conclusion:
State a conclusion that responds to the purpose.

