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Polymerization Lab- Questions

Silly Putty Introduction

Elmer’s Glue is made up of polyvinyl acetate, which reacts with water to some extent to replace some of the acetate groups with OH (alcohol) groups. The B-OH groups on the borax molecules react with the acetate groups on the glue molecules (relatively long polymer chains) to eliminate acetic acid and form new bonds between the borax and two glue molecules. The linking of two glue molecules via one borax molecule is called polymer cross-linking, and it makes a bigger polymer molecule, which is more like a solid.  The figure shows that many of these borax cross-links occur to link together many polymer molecules turning them into pliable solid silly putty.  Real silly putty is an organosiloxane polymer that doesn’t have any water in it so it doesn’t dry out.
Materials

	Borax solution
	Glue

	Popsicle stick
	Food coloring

	Dropper pipette
	


Procedure
In your group write a procedure for making silly putty out of Elmer’s Glue and Borax solution using what you know about polymers and polymerization.

Pre Lab Questions

1. Explain how the borate ions and the polyvinyl acetate join together.  What is this process called?  What else is produced?

2. What are the monomers in this reaction?  What types of molecules (look at the functional groups) are these?  What are their properties?
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              Polyvinyl Acetate    +    Borax    =    Slime     +    Water
Post Lab Questions

1. Label the functional groups found in the borate ion and the polyvinyl acetate.

2. Explain where the cross linking between the borate ion and the polyvinyl acetate is taking place.  What functional groups are involved in the cross linking?  What type of reaction is this?

3. Is the slime/silly putty a solid or a liquid?  How can you explain the change in state that takes place during this reaction?
