Slime Lab
Objective: 

To see how adding a cross-linking agent changes the properties of a polymer and to observe properties of a polymer.

Procedures:

1. Pour 50 mL guar gum solution in a beaker

2. Add one or two drops of food coloring

3. Pipet 5 mL of the cross-linker (borax); add approximately 1 mL of the borax to the guar gum.  Using the wooden stirrer provided, stir vigorously. 

4. Continue to add the borax, 1 mL at a time and stirring each time, until all the borax has been added.  Stir until the polymer gels. 

5. Make observations as to what is occurring as the reaction proceeds. 

6. Within a couple of minutes the slime will be formed. Lift some of it out with the tongue depressor and make your observations. Record your observations on your data sheet. 

7. Take some in your hand and stretch the slime slowly. Record your observations on your data sheet. 

8. Repeat the stretching exercise only this time do it rapidly. Record your observations on your data sheet. Compare the results of the two tests. The slime is non toxic and is safe to handle, so you can put it in a Zip-lock bag (or latex glove) and seal it to take home. 

9. Follow good laboratory procedure and wash your hands with soap and water. It is recommended that this procedure be followed whenever handling this material. Keep it in the glove or bag until it is discarded. The sodium borate could burn your eyes. 

Guar Gum:
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Data: 

Observation of the PVA before the sodium borate is added: 

Observation of the PVA after the sodium borate is added: 

Observation of stretching the cross-linked PVA slowly: 

Observation of stretching the cross-linked PVA rapidly: 

Observation of the cross-linked PVA left out in the air overnight: 

Analysis: 

1. What are the physical properties that change as a result of the addition of sodium borate to the guar gum? 

2. What do you think would be the effect of adding more sodium borate to your cup? 

3. A similar slime polymer can be made with poly vinyl alcohol and a borax solution.  The poly vinyl alcohol polymer is shown below. Find and circle the repeating unit in the polymer molecule below? 
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4. What is the formula of the poly vinyl alcohol monomer circled above? 

5. In the picture below, circle the borax cross-linking agent. 
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6. What is the difference between an addition polymer and a condensation polymer? 
7. Draw the structure of the polymer that would result from the following monomer mixtures.
a. propanoic acid  + N,N-diethylamine
b. 3-methylbutanoic acid + 3-ethylbutanoic acid

c. 1-butene + 1-butene

8. The polymer shown below is Teflon.  Suggest a monomer that could be used to make this.
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