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il STYROFOK
1. Pour 10 mL of acetone into a glass petri dish. Set an expanded polystyrene - feup -
(STYROFOAM) cup into the acetone. After a few minutes, examine the polysty- o

rene. Using a metal scoop or spoon, lift out the polystyrene and place it

onto a paper towel. Using an eye dropper, place a few drops of the acetone ~Acetone.
from the petri dish onto a watch glass and allow to evaporate. Dispose of the %
remaining acetone into a metal safety can. ~Z -

Observations: Figure 40-1

SLIME

2. Pour 25 mL of 4% polyvinyl alcohol into a 50 mL beaker. With stirring,
slowly add 3 mL of 4% sodium borate solution. Pour the gel onto the bench
top. Pick it up and knead it into a ball. Pull it slowly. Pull it quickly. Hold > e
part of it in your hand over the beaker and let the rest stretch downward.

Observations:
Figure 40-2
Dropping
CAUTION Although sodium polyacrylate is non p__—pipettes
toxic, it readily absorbs water. For this / \
reason, its dust should not be
inhaled. &
8

3. Place two 10 cm squares of paper towels on the bench, about 5 cmapart. Lightly 4 eated

LT

sprinkle one of the paper towels with sodium polyacrylate polymer. Cover each towels Bolifner
paper towel with a second paper towel. SLOWLY empty a water-filled eye drop- tre!te i
per onto the center of the first pair of paper towels and then onto the other towels
pair. Repeat until one pair of the paper towels appears saturated with water. Re-

move the top paper towel and examine each. See Figure 40-3. Figure 40-3
Observations:

Strategy for Inferring

Imagine how the polymers must be
put together in order to exhibit
certain properties. Which of the
structures described in the introduc-
tion fits each product?

[

In the center of a clean petri dish lid, lightly sprinkle a few grains of sodium
polyacrylate polymer. Slowly add a few drops of water until a gel forms. By
repeating this process, form a tower of gel, 2 cm high. Then, sprinkle a few
grains of salt onto the top. See Figure 40-4.

Observations:

Figure 40-4
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Polystyrene ‘

Polyvinyl alcohol can be weakly cross-linked with the hydrated borate ion.
This polymer forms a non-Newtonian gel, which has properties similar to the
SLIME that is manufactured by Mattel Toy Corporation. When kept in motion,
it forms a semi-rigid mass; when held steady, it flows.
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Polyvinyl Alcohol Cross-linked with Borate Ion

Sodium polyacrylate is a strongly cross-linked polymer which has superabsor-
bent properties. It can form a gel by absorbing as much as 800 times its weight
of water. Currently it is used to coat seeds before planting and to remove water
from diesel and aviation fuels. Some brands of disposable diapers contain this
superabsorbent polymer. Formore on Polymers, read Chapter 21, Section 21.3 in
the textbook. Q,-

Safety

Take the necessary precautions before beginning this experi-
ment. Wear safety goggles, apron, and gloves. Read all safety

g cautions in your procedures and discuss them with your teacher.
It is important to use good safety techniques while conducting
experiments. See pages 8 through 11.

Apparatus

graduated cylinder, 10 mL medicine dropper

petri dish, glass watch glass

metal scoop or spoon stirring rod

beaker, 50 mL metal safety can for acetone waste

Materials

acetone 4% sodium borate

STYROFOAM cup’ squares of paper towel

paper towel sodium polyacrylate

4% polyvinyl alcohol NaCl

Recording Your Observations

After completing each of the procedures, record your observations in the

spaces provided.

Procedures

CAUTION Acetone is a flammable liquid. Do not Y
use in the presence of sparks or -
flame.
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1. What evidence suggests that the STYROFOAM cup did not significantly dissolve in the acetone?

< 2. The slime that you prepared in Procedure 2 stretches when pulled slowly, but breaks if pulled quickly. Based on its
structure, offer an explanation.

General Conclusions

1. Expanded polystyrene food containers have many useful properties. They are inexpensive, low in density, and are
excellent insulators for both hot and cold foods. Unfortunately, the disposal of these containers presents a land-fill
problem. Using what you have learned in this experiment, suggest a method for reducing the volume of expanded

polystyrene waste.

2. What is the advantage of coating a seed with sodium polyacrylate polymer before planting?
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