All About Plastics

Grade Level:
Grades 6-8

Concepts Taught:
Sorting, identification

Essential Questions:

°  What is plastic made of?

°  Where can | find plastic in
the everyday world around
me?

° How are plastic items differ-
ent?

°  Why is there numbers on
the bottom of some plas-
tics?

° How is each number plastic
different from another?

NCSCOS Correlations:

Grade 6: Math 6.NS.7.a; Sci-
ence 6.P.2.1-6.P.2.3

Grade 8: Math 8.SP.1; Science
8.p.1.1,8.P.1.2

Materials:

samples of plastics #1 - #6
“Common Plastics” information
sheet

Student lab worksheets, answer
keys

Application Question Sheet

5 beakers

water, salt, corn syrup, isopropyl
alcohol, vegetable oil

wooden stirring sticks
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Objectives:

- Students will recognize there are differences between plas-
tics.

- Students will sort and identify plastics by their number.

- Students will investigate the physical properties of plastics
and evaluate differences between those properties for each
type of plastic

S
Procedure:

PART 1:

A. Place collected plastics in a location of the classroom that
is accessible by the majority of students. Students will de-
vise a method to sort and count the plastics of each type.
Students will then record and graph the results.

B. Ask students to hypothesize why there are so many differ-
ent types of plastics. Have them look at their results and
identify any types that are more common than others. Ask
them to provide reasons for why this might be so.

C. Pass examples of plastics 1-6 around the room. Students
will record observations on the Observations Worksheet
about the physical properties of each plastic as they view
them.

PART 2:

Students will work in cooperative groups of 3-4 to complete
this part of the activity. Enough materials should be pre-
pared so that each group has a complete set OR materials
should be distributed and set up at 5 stations so that stu-
dent groups can rotate through the stations.

1. Instruct students that one of the easiest ways to classify
plastics is by their densities. Density is the amount of mass
an object or substance has divided by the volume of that ob-
ject or substance. Each type of plastic has a specific density
range, and by observing what a plastic does when placed in
various liquids (float vs. sink), density ranges can be deter-
mined for identification of plastic types. This technique is
used to sort plastics during the recycling process.

2. Review safety procedures for working with chemicals and
equipment.
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3. Distribute materials and worksheets to students.
4. Students will then follow the flow chart to perform density tests on all plastic samples using
the following liquid substances:

Water (Density=1.0 g/mL)

Salt Water -1200g salt per 1 L of water - (D= 1.2 g/mL)

Corn Syrup (D=1.36 g/mL)

Isopropyl Alcohol (D=0.94 g/mL)

Vegetable Oil (D=0.90 g/mL)
5. Students will use their observations and the density range values given on the Characteristics
of Common Plastics information sheet to identify the plastics and fill-in the shaded boxes on the
flow chart worksheet with the appropriate plastics number as they complete the tests.
6. Students will answer questions using the information they have gained during the experiment.

Extensions:

A. Plastic Type # 7(Other) is used to categorize any plastic that does not fit into one of the other
types . It is often a multi-layer plastic made by combining two or more of the other plastic

types.
B. Provide students with several different samples of Plastics #7.

C. Have them try different variations of the density tests to find out if each #7 sample produces
the same results. For example, did each #7 sample float in water? Sink? What about in the
isopropyl alcohol?

D. Ask students to try to provide a density range value for Plastic #7.
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Follow the flow chart, performing each test as numbered in order. Please note that you will NOT use
all 6 plastic samples for each test. After completing each test, determine which plastics (of the ones
used for that particular test) sink and which float. Then record the answers in the appropriate shaded
boxes or continue on to the next test.

1. Water Test

SINKS FLOATS

4. Isopropyl
2. Salt Water Alcohol Test
Test
SINKS FLOATS
SINKS FLOATS

l

\4

M 5. Vegetable
3. Corn Syrup Oil Test
Test | |
| | SINKS FLOATS
SINKS FLOATS

| l
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ANSWER KEY

1. Water Test

SINKS FLOATS

2. Salt Water 4.A||80Fr)1rolp'|}ll t
Test cohol Tes
SINKS FLOATS
SINKS FLOATS

3. Corn Syrup 5. Vegetable
Test Oil Test
| | | |
SINKS FLOATS SINKS FLOATS
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Name

Application & Conclusion Questions

1. Alifeguard sees a young child fall into the neighborhood pool.
There are 6 plastic life preservers labeled 1, 2, 3, 4, 5, and 6. If the
labels identify the type of plastic each is made of, which three would
be the best to grab to save the child? Why?

2. A ship carrying empty milk jugs down the Mississippi River has a
spill, and the jugs go overboard. What will happen to the jugs when
they hit the water?

I:I.
o

3. What do you think would happen to the jugs when they reach the
salt waters of the Gulf of Mexico? Explain your answer,

4. Alocal water park has a new ride called the Slime Flume. The
slime used in the ride has a density of 1.15 g/mL. What type(s) of
plastic would be best to use for making the floats for the ride?
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ANSWER
KEY

Application & Conclusion Questions

AT A lifeguard sees a young child fall into the neighborhood
pool. There are 6 plastic life preservers labeled 1, 2, 3, 4,5, and 6. If
the labels identify the type of plastic each is made of, which three

The life preservers made from plastics 2, 4, and 5 |
would be best since they float when placed in water. il

)

2. A ship carrying empty milk jugs down the Missis
sippi River has a spill, and the jugs go overboard. What will happen
to the jugs when they hit the water?

The jugs will float. Milk jugs are made from HDPE
(plastic #2) which floats when placed in water.

3. What do you think would happen to the jugs when they reach the
salt waters of the Gulf of Mexico? Explain your answer.

The jugs would still float. The density range of HDPE is 0.95 — 0.97¢g/
mL. The density of salt water is 1.20 g/mL. Therefore, the HDPE is
less dense and will float on the more dense salt water.

4. Alocal water park has a new ride called the Slime Flume. The
slime used in the ride has a density of 1.15 g/mL. What type(s) of
plastic would be best to use for making the floats for the ride?

Plastics 2, 4, 5, and 6 could all be used to make the

O
floats since they all have density ranges less than the %
Y
i 2

density of the slime.
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Characteristics of Plastics
Information Sheet

Plastic Type Name Properties Density Common
Polyethylene Tough, rigid, 1.38-1.39 g/mL Soda, water,
/\ Terephthalate [shatter- juice, and
1 resistant, sof- cooking oil
f%‘? tens if heated bottles

2

HDPE

High Density
Polyethylene

Semi-rigid,
tough, flexible

0.95-0.97 g/mL

Milk and water
jugs, bleach
bottles

tions

Polyvinyl Strong, semi- 1.16-1.35 g/mL | Detergent bot-
/\ Chloride rigid, glossy tles, shampoo
bottles, shrink
3 e
PVe wrap, pipes
Low Density Flexible, not 0.92-0.94g/mL | Garbage bags,
/\ Polyethylene crinkly, mois- sandwich
Li) ture-proof bags_, 6-pack
LDPE rings
/\ Polypropylene |Non-glossy, 0.90-0.91 g/mL Yogurt cups,
semi-rigid margarine
(_{5’) tubs, screw-on
PP .
lids/caps
Polystyrene Often brittle, 1.05-1.07 g/mL Styrofoam,
/\ sometimes egg cartons,
(__ﬁ_.) glossy, often packing pel-
PS has strong lets, take-out
chemical reac- containers
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