
1

Polymers and Enzymes
Chemical Principles II Lab

Week 2:  January 27 – 30, 2003
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A. Preparation of Condensation Polymer (Nylon)

1. All work should be done wearing gloves and in the fume hood until the nylon product is
completely washed with lots of water and is safe to touch.

2. Add 2.0 ml of 20% NaOH solution and 10 ml of 5% aqueous solution of hexamethylenediamine
to a 50 ml beaker and mix.
(Optional:  add a few drops of phenolphthalein indicator to the aqueous base solution to color
the nylon.  The more indicator that is added the deeper the pink color will be.)

3. Measure 10 ml of 0.25 M adipoyl chloride in cyclohexane solution.  Carefully layer this solution
above the aqueous solution in the beaker by very slowly pouring it onto the aqueous layer
without disturbing the lower cyclohexane layer.  There should be two distinct layers in the
beaker.  Nylon will form at the interface between the two layers.

4. Using a spatula, glass rod or bent wire, dip below the interface of the 2 layers and gently pull up
the nylon film from the center.  Pull it slowly.  If you pull too quickly, the nylon thread will
break.
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5. Gently wind the nylon thread around the spatula or glass rod and continue to slowly pull the
nylon thread.   If the thread breaks, pick it up again at the interface between the two solutions.
The process can be repeated until one of the solutions is consumed.

6. Thoroughly wash the nylon thread and dry it on a paper towel.  Do not handle the nylon until it
has been thoroughly washed.  Carefully pull on the nylon.  Make observations about its physical
properties.

B. Preparation of Slime.

Poly vinyl alcohol (PVA) solution (already prepared):
Prepare a 4% solution of  PVA and water.  (40 grams of PVA in 960 ml of distilled water).  Heat the
water and slowly with stirring add the PVA until it completely dissolves.  This will take 15 minutes or
longer.  Do not allow the solution to boil.  Cool the solution and store in a stoppered bottle.

Borax (sodium tetraborate) solution (already prepared):
Prepare a 4% borax solution by dissolving 4 grams of borax into 100 mls of distilled water.  This can
be stored in a stoppered bottle.

1. Into a zip-lock baggie pour 10 mls of the PVA solution.  (One-two drops of food coloring can be
added if desired.)

2. Add 2 mls of the borax solution.  Seal the zip-lock baggie and squeeze the baggie to completely
mix the two solutions.

3. The liquid PVA solution should have become gel-like.   You have prepared Slime!  The slime can
be removed from the zip-lock baggie.  Take care if food coloring was used, as the food coloring
may stain fabric or your hands.

4. Slowly pour the slime back and forth.  Allow it to slowly flow back into the baggie.  Observe its
behavior.

5. Grasp the slime with both hands and quickly pull it apart.  Observe the difference in behavior
between pulling it apart quickly and slowly.
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Enzymes
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7.   Draw the structure of the bond present in the peptide linkage:

8. Write a short statement expressing your conclusions from the results found.
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 Nylon

1. Describe the appearance of the nylon during synthesis.    Describe the appearance of the washed
nylon thread.

2. Is the nylon soluble in water?

3. How strong is a nylon thread?

4.    What molecules have been eliminated in the condensation reaction to polymerize nylon 6,6?

5. Name three applications in which nylon is used.  What does this indicate about its elasticity?

6. Explain why this nylon is called nylon 6,6.

7. A polyester is synthesized from sebacoyl chloride, ClOC(CH2)8COCl, and ethylene glycol,
(HO)CH2CH2(OH).   Draw the structure of the polyester formed.
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 Slime

1.   Describe what happens when borax is added to the PVA solution.

2. Describe what happens when the slime is allowed to flow.

3. Describe what happens when the slime is rapidly pulled apart.

4. Recall the properties of solids and liquids given in Chapter 11 (Table 11.1 – pg 408 of textbook).
Does slime behave like a liquid or a solid?  Give examples of when it behaves like a solid and
when it behaves like a liquid.

5. Scientists call substances like slime non-Newtonian liquids.  These substances have properties of
both solid and liquid states.  They become more like a solid when greater pressure is placed on
them.  They also flow like a liquid and take the shape of the container.
Give an example of another substance that behaves in this way.


