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"Rossini, William Tell and the Iodine Clock Reaction"  

from JChemEd's Tested Demonstrations edited by G. Gilbert

Description:  The contents of a series of flasks are mixed together and eventually each mixture will change from colorless to blue after a different amount of time.  Segments of the Willian Tell Overture by Rossini are played as the chemicals are mixed and the mixtures change colors.  The goal is to get the final flask to change color at the end of the music.

Concept:  By varying the amounts of the chemicals the clock reaction will complete at various times.  The rate of a reaction is affected by the concentrations of the reactants.

Materials:  

· 20  250 mL erlenmeyer flasks

· 10 stir bars

· 10 stirring plates

· 10 wide mouth plastic funnels

· 1 L of solution A (see recipe below)

· 1 L of solution B (see recipe below)

· Power strip to aid in plugging in all the stirring plates

· Cassette tape of William Tell Overture (see recipe below)

Recipes:
Solution A:  dissolve 2.0 g KIO3 (potassium iodate) in one Liter of water.

Solution B:  dissolve 2.0 g soluble starch in 500 mL boiling water, cool, and add 0.40 g NaHSO3 (sodium bisulfite) and 5.0 mL of 6 M H2SO4 (sulfuric acid) or 1.7 mL of concentrated H2SO4.  Dilute to 1 Liter.  (If you use Vitex starch which dissolves without having to be heated, you should use about 6.0 g instead of 2.0 grams).

Store solutions in tightly stopped flasks.  Prepare no more than one day in advance of the demonstration.

Music:  The tape should include three portions of the William Tell Overture: 
1) the horn call that introduces the last section of the overture (about 14 seconds), 
2) about 29 seconds of the "galloping theme" as it is repeated for the last time (starting about 110 seconds from the end), and 
3) the ending (the last 23 seconds).  Total playing time is a little over one minute.  Note: A CD of this overture is available at Monroe County Public Library.  
I had to listen to the last section of the overture several times before I figured out these directions.  The times are not very accurate but are helpful in getting to the general location of the desired portion of music.  If you have trouble, I can dub my recording onto your cassette (call Matthew at 856-7863).

Preparation:
Label ten of the flasks A1, A2, A3,....A10.  Label the other ten B1 - B10.

Into each flask add the following amounts of solution  A and B:

______________________________________________________________________

Flask: 

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
mL of 

Soln. A:
50
47
45
41
38
35
32
29
21
20.5

mL of

H2O:

0
3
5
9
12
15
18
21
29
29.5

______________________________________________________________________

Flask:

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
mL of 

Soln. B:
50
47
45
41
38
35
32
29
21
20.5

mL of

H2O

0
3
5
9
12
15
18
21
29
29.5

Prepare these flasks no sooner than the day before the demonstration except for A10 and B10.  These should be prepared the hour before the demonstration and should be tested with the music to make sure that the proportions of A to B are such that the mixture changes color at the end of the music.  If the color change occurs before the end of the music, try reducing the amounts of solutions A and B.  If the color change is late, try increasing the amounts of solutions A and B.  Of course the other proportions my be adjusted also.  All flasks must be tightly stoppered while they are being stored.

Procedure:
To do the demonstration, set flasks A1-A10 on the ten stirring plates.  Put a stir bar and a funnel into each flask.  Begin stirring.  Volunteers should add the contents of the B flasks to the A flasks at the horn call (about 10 seconds from the beginning of the music. You will know what the horn call is when you listen to the music).  Flask B1 is added to flask A1, B2 to A2, and so on.

Safety:  Solutions A and B are relatively safe.  Volunteers do not have to wear gloves, but they should wash their hands after the demo.  During the preparation of solutions A and B, the proper precautions for handling sulfuric acid should be taken.  Wear goggles, gloves, and add acid to water.

Clean-up:  All leftover solutions can be rinsed down the drain.

Note:  I had to practice this one a couple of times just to convince myself that it can work  and it can.
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