Growing Crystals in Gels

This is a multi-day lab.  Make sure you know which procedures to execute.  It will be very easy for you to get confused, so make sure you are organized and know what to do before coming to class (ie: Do a pre-lab in your notebook including a procedure that you will follow.)

Day 1:

1. Label six test tubes with your lab group’s number and number the test tubes 1-6.  So if you were in group 8, labels could read:  8-1, 8-2, 8-3, 8-4, 8-5, 8-6.  Put the label near the top of the tube so it is easily seen and not hidden by a test tube rack.

2. Put 2.5 mL of 1 M copper chloride solution, CuCl2, into tube 1.  

3. Rinse the graduated cylinder.

4. Put 17 drops of 1 M lead nitrate solution, Pb(NO3)2, into tube 2.

5. Put 17 drops of 1 M lead nitrate solution, Pb(NO3)2 into tube 3.  (yes you’re doing the procedure twice…once into tube 2 and again into tube 3)

6. Using the clean graduated cylinder, measure 12 mL of 1 M acetic acid, CH3COOH, and pour it into tube 1.  

7. Measure 12 mL of 1 M acetic acid and pour it into tube 2.

8. Measure another 12 mL of 1 M acetic acid and pour it into tube 3.

9. Put stoppers on tubes 1, 2, and 3.  Carefully mix each solution in its test tube, holding the stopper in place while you mix.

10. Clean the graduated cylinder.  (rinse with tap water)

11. Using the clean graduated cylinder, measure 12 mL of sodium silicate solution, Na2Si3O7 into each of the three test tubes: 1, 2, and 3.

12. Put the stoppers back on their respective test tubes and gently mix again, holding the stopper in place as you mix.

13. Rinse the graduated cylinder (again)

14. Measure 12 mL of 3 M tartaric acid, H2C4H4O6 and put it into test tube 4.

15. Measure 12 mL of 3 M tartaric acid, H2C4H4O6 and put it into test tube 5.

16. Rinse the graduated cylinder (again)

17. Measure 12 mL of sodium silicate, Na2Si3O7, and add it to test tube 4.  

18. Measure another 12 mL of sodium silicate, Na2Si3O7, and add it to test tube 5.

19. Stopper test tubes 4 and 5 with their own stoppers and gently turn each test tube upside down 3 times to mix the chemicals.  Hold the stopper in place as you mix.

20. Rinse the graduated cylinder

21. Measure 6 mL of distilled water (not tap water) and put it into test tube 6.

22. Measure 6 mL of 1 M acetic acid, CH3COOH, and add it to test tube 6. 

23. Put exactly 1 mL of 1 M potassium chromate K2CrO4 in test tube 6.  If you are using a micropipettor for the 1 mL, move the plunger very slowly.  You don’t want the liquid to splash up into the body of the micropipettor.

24. Measure exactly 12 mL of sodium silicate soution, Na2Si3O7, and add it to test tube 6.  Stopper and gently turn the test tube upside down 3 times to mix the chemicals.  Work QUICKLY on this step since the gel may harden immediately.

25. Store the test tubes in a rack, in a safe place on the counter top.

Day 2:  
We’ll be working with tubes 1, 2, 3, and 6

Test tube 1:

1. Remove the stopper from tube 1.

2. Using forceps/tweezers push the paper clip vertically into the surface of the gel.  Push it carefully into the gel so it is just covered.

3. Gently put an eyedropper or pipette full of 1 M sodium chloride solution, NaCl, into test tube 1 and put the stopper back on.

Test tube 2:

1. Cut a piece of zinc metal small enough so that it will fit in your test tube. 

2. Remove the stopper from test tube 2

3. Using forceps, push the piece of zinc metal vertically into the surface of the gel.  Push it carefully into the gel so it is just covered.

4. Gently put an eyedropper or pipette full of distilled water into the tube and put the stopper back on.

Test tube 3:

1. Remove the stopper from test tube 3

2. Gently add 2 mL of the 2 M potassium iodide solution, KI, into the tube and put the stopper back on.

Test tube 6:

1. Remove the stopper from test tube 6

2. Gently add 7 mL of 1 M cupric sulfate solution, CuSO4, into the test tube and put the stopper back on.

Day 3:
Only if test tubes 4 and 5 have hardened, continue.

Test tube 4:

1. Remove stopper from test tube 4.

2. Measure 5 mL of saturated potassium chloride solution, KCl.

3. Holding the tube on an angle, slowly and gently pour the KCl solution into the test tube—then stopper.

Test tube 5:

1. Remove stopper from test tube 5 

2. Measure 5 mL of saturated cupric sulfate solution, CuSO4.

4. Holding the tube on an angle, slowly and gently pour the CuSO4 solution into the test tube—then stopper.

5. After two weeks, remove what is left of the CuSO4 solution and replace it with fresh CuSO4 solution.

Data/Observations:

Each test tube should be sketched into your lab notebook.  Draw results as they happen.  Indicate how the crystal growth changes over time.  Be sure to leave enough room for you to be able to add observations over the next month or so.

Results, etc.

Either later this term or next term when we cover the “chemistry” behind these reactions, you will analyze them.  

