
So long, Gummy Bears!
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This demonstration illustrates the vast amount of energy which is available from the oxidation of carbohydrates, such as sugar. An excess of oxygen, generated by the decomposition of potassium chlorate, will react with the glucose in a gummy bear, releasing a large amount of energy quickly and dramatically.  
Introduction:

Sugar is a fuel that we use for energy.  We can also use it to fuel a chemical reaction.  In this reaction, the sugar from the gummy bear reacts with the oxygen produced from the decomposition of potassium chlorate.  Purple sparks form, which are a result of the potassium ion (it has nothing to do with the colour of gummy bear you use).

As we heat the Potassium Chlorate it starts to decompose as follows:

2KClO3(s)    (   2KCl(s) + 3O2(g)

This produces oxygen which oxidizes the sugar (glucose) in the gummy bear. This oxidation is incredibly exothermic (-5000 kJmol-1).  The reaction is:



C6H12O6(s)  +  6O2(g)    (    6CO2(g)  +  6H2O(g)   
The glucose molecule is shown in structural form below:

[image: image2.png]' cn,om

Ho/c\é/o
\r'« OH\\ »
N\

cZ—¢
/ i C\
H OH OH

Glucose




Materials Needed
· one 25x150 mm Pyrex test tube 

· one ring stand with clamp for test tube 

· 5-7 grams potassium chlorate 

· Bunsen burner 

· one candy gummy bear (or any other candy - M&M’s, gum drops etc.)

Caution!   This reaction produces a large quantity of heat, flame, and smoke (mostly water vapour). It should be done in a well ventilated room, or, preferably, in a fume hood. Potassium chlorate should be used with caution. It is a strong oxidizing agent, especially when molten. Keep all combustible materials away from the reaction area. Make sure the test tube used is scrupulously clean and the mouth is pointed away from the audience.

Procedure: Set up the stand and clamp, and support the test tube in the clamp in a vertical position. Add 5-7 grams of potassium chlorate to the test tube (about 1 cm in depth). Gently heat the tube with the burner until the potassium chlorate is completely molten. Bubbles of oxygen will begin to form. Remove the burner and use crucible tongs to drop in the gummy bear, and stand back! 
If you don’t have the proper chemicals or equipment to perform this demonstration, you can view the reaction at the following websites:
www.Mrstyles.co.uk/html/screaming_baby.html
http://video.google.com/videoplay?docid=4376433037022171750&q=gummy+bear

(I couldn’t make a direct link to these websites for some reason)
Student Analysis:

1. What is a decomposition reaction?  
2. Write a balanced reaction for the decomposition of potassium chlorate.  

3. How could we test for the presence of oxygen in this decomposition reaction?  

4. Why is it necessary to heat this reaction?  

5. What is the difference between an endothermic and an exothermic reaction? 
6. Write a balanced reaction for the oxidation of glucose.  Show, using oxidation numbers, which substance is oxidized and which substance is reduced in the reaction.  Also state the oxidizing agent and the reducing agent. 
7. What caused the Gummy Bear to explode?  
8. Observe the products of this reaction.  Did the reaction go to completion, forming only CO2 and H2O?  What would the products include if the combustion was incomplete?    

Summary:  When heated, potassium chlorate decomposes, producing sufficient oxygen to ignite the sugar in the gummy bear. Since the oxidation of the sugar is very exothermic, sodium chlorate continues to decompose to oxygen, and the rate of combustion becomes very rapid.

The chemical equations for this demo are:

2KClO3(s)  (  2KCl(s) + 3O2(g) 

C6H12O6 + 6O2 --> 6CO2 + 6H2O

The heat from the Bunsen burner is used to increase the rate of reaction. The glowing splint will re-light once there is a presence of oxygen, meaning that the decomposition reaction of KClO3 has begun.  Because this reaction is extremely exothermic, the heat given off of the reaction causes the sugar in the Gummy Bear to explode into a marshmallow-like substance. 
If you want to make it a Gummy Bear Day, have students perform the Gummy Bear diffusion lab at the websites below:

http://pslc.ws/macrog/kidsmac/activity/bear.htm
http://www.polymerambassadors.org/diffusionwater.pdf

I AM A GUMMY BEAR (The Gummy Bear Song) 

REFRAIN 

Oh I’m a gummy bear. 
Yes I’m a gummy bear.
Oh I’m a yummy tummy funny lucky gummy bear. 
I’m a jelly bear. 
Cause I´m a gummy bear. 
Oh I’m a movin’ groovin’ jammin’ singing gummy bear. 
Oh yeaoooh. 

VERSE 1 

Gummy Gummy Gummy Gummy Gummibär 
Gummy Gummy Gummy Gummy Gummibär 

Bai ding ba doli party 
Bamm bing ba doli party
Breding ba doli party party pop 
Bai ding ba doli party 
Bamm bing ba doli party
Breding ba doli party party pop 

REPEAT REFRAIN 

Ba Ba Bidubidubi Yum Yum 
Ba Ba Bidubidubi Yum Yum 
Ba Ba Bidubidubi Yum Yum 
Three Times You Can Bite Me
Ba Ba Bidubidubi Yum Yum 
Ba Ba Bidubidubi Yum Yum 
Ba Ba Bidubidubi Yum Yum 
Three Times You Can Bite Me 

VERSE 2 

Gummy Gummy Gummy Gummy Gummibär 
Gummy Gummy Gummy Gummy Gummibär 

Én vagyok a gumimaci 
Gyere már gyere velem
Gyere táncolj már kérlek get get party pop. 
Én vagyok a gumicummi 
Cicci meg a kodile a mambó csoda 
Pápé gyere már és táncolj party pop. 


REPEAT REFRAIN 

Oh Oh Oh Oh badudi party didi 
bab bi du bi dam gummy bear 
Oh Oh Oh Oh bi du bi dam dam
ba du bi da bi didi gummy bear party pop 

REPEAT REFRAIN
Demonstration:


Gummy Bear Oxidation


C12-1-12 and C11-3-6








For added effect, download and play the following song from iTunes before the demo.   Do not show the video (kind of inappropriate), but the lyrics are clean (see below).  The song is also available in Hungarian (Itt van a gumimaci) and many other languages. 











