Summer Institute for Engineering and Technology Education

�subject�Materials Engineering� - Teacher Module �keywords�4�

�title�Fiber Formation From Recycled Polymers�

CONCEPT

Formation of fibers from recycled polymers including chain orientation following cold drawing.

OBJECTIVES

Compare properties of cold drawn and hot drawn fibers.

SCIENCE PROCESS SKILLS

�Identifying

Measuring

Observing

Predicting

Experimenting

Collecting and interpreting data

Analyzing data

�AAAS SCIENCE BENCHMARKS

�1A The Scientific World View

1B Scientific Inquiry

4D Structure of Matter

4E Energy Transformations

12 Manipulation and Observation

12E Critical Response Skills

5E Flow of Energy and Matter

�SCIENCE EDUCATION CONTENT STANDARDS (NRC)

�Grades 5-8

Design and conduct a scientific investigation

Use appropriate tools, techniques, and analyze data

Construct explanations and models using evidence

Properties of matter

Particulate model of matter

Grades 9-12

Identify the questions and use concepts to guide scientific investigations

Construct and revise scientific explanations and models

Using logic and evidence

Recognize and analyze alternative explanations and models

Communicate and defend a scientific argument

Interactions of energy and matter

Atomic structure of matter

�STATE SCIENCE CURRICULUM FRAMEWORKS

Grades 5-8:	1.1.7,1.1.10,1.1.11, 1.1.12, 1.1.13, 1.1.14, 1.1.15, 1.1.16, 3.1.15, 3.1.17, 3.1.19

Grades 9-12:	1.1.20, 1.1.21, 1.1.22, 1.1.26, 1.1.27, 3.1.33, 3.1.37

Materials

hot plate

wood splint or glass rod

aluminum dish or foil

sample of recyclable plastic (e.g., HDPE, LDPE, or PET)

Procedure

Cut polymer sample (HDPE, LDPE, PET from yogurt lids, plastic wash bottles, etc.) into approximately one square centimeter pieces.

Place two or three pieces of the sample into an aluminum dish (this may be fashioned from aluminum foil - try to keep the bottom as flat as possible for good heat transfer).

Place the aluminum dish on a hot plate and heat until the sample is molten.  If the plastic starts to brown or discolor, decrease the temperature of the hot plate.  It is best to remove samples that are discoloring from the heat source to avoid inhaling any decomposition products.  If the sample is very discolored, it may be necessary to repeat with a new sample.

Insert the tip of a wooden splint or glass rod into the sample and hold it in the molten polymer for a few seconds.

Slowly pull the splint away at a constant speed.  Try to produce the longest fiber possible.  The withdrawl speed may need to be adjusted depending on the polymer being used.

Try to “cold-draw” the fibers you have formed by stretching them after they have cooled.  How far can they be extended before they break?  What happens to the tensil strength as the fibers are stretched?  Why might the tensil strength change upon stretching?

�Recycling Codes

�Recycling�Symbol�Name of Polymer�Sample Uses��� EMBED Word.Picture.6  ����polyethylene terephthalate�( soft drink bottles ( carpets ( fiberfill ( rope ( scouring pads ( fabrics ( Mylar tape (cassette and computer)��� EMBED Word.Picture.6  ����high density polyethylene�( milk jugs ( detergent bottles ( bags ( plastic lumber ( garden furniture ( flowerpots ( trash cans ( signs��� EMBED Word.Picture.6  ����vinyl�( cooking oil bottles ( drainage and sewer pipes ( tile ( bird feeders ( institutional furniture ( credit cards��� EMBED Word.Picture.6  ����low density polyethylene�( bags ( Elmer’s ® glue bottles and other squeeze bottles ( wrapping films ( container lids��� EMBED Word.Picture.6  ����polypropylene�( yogurt containers ( automobile batteries ( bottles ( lab equipment ( carpets ( rope ( wrapping films��� EMBED Word.Picture.6  ����polystyrene�( disposable cups and utensils ( toys ( lighting and signs ( construction ( foam containers and insulation��� EMBED Word.Picture.6  ����all other polymers�( catsup, snack and other food containers ( hand cream, toothpaste, and cosmetic containers���

Source

NSF-Polyed Workshop.  University of Southern Mississippi, Department of Polymer Science, July 28 - 31, 1993.

Other References

Borgford, Christie L., and Summer, Lee R. Summerlin,  Chemical Activities: Teacher Edition, American Chemical Society, Washington, D.C., 1988.

Woodward, Linda, Polymers All Around You!  A copy may be ordered from:

Terrific Science Press�Miami University Middletown�4200 East University Blvd.�Middletown, OH 45042

For each copy requested, send a check or money order for $4.00.  This price includes shipping and handling.
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