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The Magic Wand (Reaction of Potassium Chlorate and Sugar)

and 

The Combustion of Gummi Bears
Magic Wand

Source:  B. Z. Shakhashiri (1983) Chemical Demonstrations: A Handbook for Teachers of Chemistry, vol. 1. pp 79-80.

Description:  Two white powders are mixed.  The two will react when initiated by a drop of acid on the end of a long glass rod (the magic wand).  The reaction is violent a results in a "poof" of heat, flames, and smoke.

Concept:  Some exothermic reactions produce a lot of heat.  Potassium Chlorate is a strong oxidizing agent; a fire may start when it is mixed with combustible materials. 
Materials:

· 8.90 grams Potassium Chlorate, KClO3 

· 18.20 grams Sucrose (Sugar)

· 1 drop concentrated Sulfuric Acid, H2SO4

· Long glass rod  (about 4 ft long)
· A flat surface made of a refractory material such as transite-2 (in other words, something fire resistant like asbestos but not asbestos).

· Wide mouth plastic container with lid (about 100 mL size)
· Spatula or spoon
Safety: 
Mixtures of Potassium Chlorate and combustibles (sugar) are potentially explosive.  Store these chemicals separately.  Wear safety goggles, disposable gloves, and heavy gloves (ex. leather, acid gloves).

Sulfuric acid is extremely corrosive.  Wear safety goggles, disposable gloves, and acid gloves.  

Stand at a distance from the reaction. 

Procedure:  

Carefully mix potassium chlorate and sugar together in the plastic container.  

Pour the mixture into a pile onto the transite pad.

Make a small depression in the top of the pile with the spatula.

Dip the glass rod into a small amount of sulfuric acid so that there is a very small amount (a drop) of acid on the tip of the rod.

Put drop of acid into the depression in the pile of KClO3 and Sugar (touch the pile with your magic wand).

Stand back and the reaction will start slowly, evolving smoke and then flames.

Clean-Up: Allow the leftover black carbon to cool and then flush down the drain with water.

Background:  The stoichiometry of the reaction between KIO3, H2SO4, and sugar is not known.  Chloric acid (HClO3), an explosive gas, is formed when KClO3 and H2SO4 are mixed.  Chloric acid decomposes organic substances such as sugar very rapidly, often with inflammation.

Notes:

This demo is done in the Magic Show.

Option:  

Mix 10 g of KClO3, 10 g of icing sugar, and 20 g of Sr(NO3)2 or 20 g of Ba(NO3)2 or 20 g of NaNO3 to add red, green (?), or yellow color to flame.

Combustion of Gummi Bears
Description:  An Gummi Bear is dropped into a test tube of heated potassium chlorate.  The Gummi Bear is combusted.

Concepts:  An exothermic reaction releases heat.  A chemical change (combustion reaction) as opposed to a physical change (melts in your mouth, not in your hands).  Potassium Chlorate is a strong oxidizer.  

Materials:
· Gummi Bears
· Potassium chlorate (KClO3)

· Safety shield

· Ring stand and test tube clamp

· Large (25mm X 200mm) Pyrex test tube (must be new)

· Bunsen burner

· Striker

· Fire proof tile

Procedure:
Set up a safety shield, ring stand, and test tube clamp.  Put fire proof tile below.

Place about 1-2 grams of potassium chlorate solid into the Pyrex test tube. Put the test tube in the test tube clamp.  Position the bunsen burner under the test tube.  Heat the KClO3 until it melts and starts to decompose (bubbles will become visible within the liquid).  As soon as the solid KClO3 is completely melted, shut off the gas, and drop a Gummi Bear into the tube and stand back.

Safety:  Potassium chlorate is a strong oxidizer.  Use care when heating it.  Wear insulated gloves, lab coat, and goggles.  Be sure to set up safety shield between the reaction and the audience.  Be sure to put the fire proof tile below the reaction.  Have a fire extinguisher handy.

Clean-up:  After the reaction has stopped and the test tube is cool, discard the test tube in the broken glass bucket. 

Notes:  Ask students to also observe the color of the flame.  The lavender color of the flame indicates the presence of potassium ion.  Ask students why it might be lavender (if they have seen the flame test demo they might have a good idea why it is lavender… and if you make sure they know that you are using potassium chlorate).

Using the nutritional information on the package of candy, students could be asked to calculate the number of calories or joules in one Gummi Bear.  Then do the demo.  

1 calorie = 4.184 Joules; remember that calories on the nutritional information are really kilocalories. 
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