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Halloween §g§§%§ lab

How does it work?

The mixture of Elmer’s Glue with Borax and water produces a putty-like material called a polyrrer. i1 sinpiesy
terms, a polymer is a long chain of molecules. You can use the example of cooking spaghetti to better
understand why this polymer behaves in the way it does. When a pile of freshly cooked spaghetti comes out of
the hot water and into the bowl, the strands flow like a liquid from the pan to the bowl. This is because the
spaghetti strands are slippery and slide over one another. After awhile, the water drains off of the pasta and
the strands start to stick together. The spaghetti takes on a rubbery texture. Wait a little while longer for all of
the water to evaporate and the pile of spaghetti turns into a solid mass -- drop it on the floor and watch it

bounce.

Many natural and synthetic polymers behave in a similar manner. Polymers are made out of long strands of
molecules like spaghetti. If the long molecules slide past each other easily, then the substance acts like a liguid
because the molecules flow. If the molecules stick together at a few places along the strand, then the
substance behaves like a rubbery solid called an elastomer. Borax is the compound that is responsible for
hooking the glue’s molecules together to form the putty-like material. There are several different methods for
making this putty-like material. Some recipes call for liguid starch instead of Borax soap. Either way, when you
make this homemade Silly Putty you are learning about some of the properties of polymers.

Elmer's Slime is very easy to make, but it's not exactly what you'll find at the toy store. So, what's the "real"
slime secret? it's an ingredient called polyvinyl alcohol (PVA). The cross-linking agent is still Borax, but the
resulting slime is longer {asting, more transparent... it's the real deal.

CEBR. % cmmry o Ae s e TR
Wiial are polyiaeis?

Polymers are molecules which consist of a long, repeating chain of smaller units called monomers. Polymers
have the highest molecular weight among any molecules, and may consist of biflions of atoms. Human DNA is
a polymer with over 20 billion constituent atoms. Proteins, or the polymers of amino acids, and many other
molecules that make up life are polymers. Polymers are the largest and most diverse class of known

molecules. They even include plastics.

Monomers are molecules typically about 4-10 atoms in size, reactive in that they bond readily to other
monomers in a process called polymerization. Polymers and their polymerization processes are so diverse that
a variety of different systems exist to classify them. One major type of polymerization is condensation
polymerization, where reacting molecules release water as a byproduct. This is the means by which all

proteins are formed.

Polymers are not always straight chains of regular repeating monomers: sometimes they consist of chains of
varying length, or even chains that branch in muitiple directions. Residual monomers are often found together
with the polymers they create, giving the polymers additional properties. To coax monomers to link together



in certain configurations requires a variety of catalysts--secondary molecules which speed up reaction times.
Catalysts are the basis of most synthetic polymer production.

Examples of a polymer and it’s monomer:
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Starch Glucose

Other examples of polymers:

PTFE- polytetrafluoroethlyene - tefion

PE- poly ethylene - clear plastics

PS- Polystyrene- Styrofoam

High Density Poly{ethylene)- bullet proof vests

Instructions:

1. Thoroughly mix % cup of water and % cup of white glue ("Eimer's Schoot Glue") in your ziplock bag.

2. Add a few drops of food coloring to the water/glue mixture, again mixing thoroughly. This will be your "Glue
Solution”.

~3.Inacup, mix % cup of water and % teaspoon of "Borax". The obiective is to make a saturated Rorax.snlution
~that s, one in which the Borax wili not continue to dissolve after mixing. This will be you'rf'""Bdrax'Soiu"don". A
4. Now you are ready to slimify. Get ready to pour a small amount of Borax Solution into your Glue Solution,
being prepared to mix the two very rapidly with spoon.

5. For very firm slime, add a large amount of Borax Solution to your Glue Solution. For drippy slime, add a
small amount of Borax Solution to the Glue Solution and mix very rapidly and thoroughly.

Answer the question on a separate sheet of paper.

Slime Lab Questions:

1. Slime is made of two components. Name the components and their functions.
2. What's the difference between monomers and polymers?

3. What are polymers?



