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


�title�Fiber Formation From Recycled Polymers�


CONCEPT


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


OBJECTIVES


The student will compare properties of cold drawn and hot drawn fibers.


SCIENCE PROCESS SKILLS


�
Identifying


Measuring


Observing


Predicting


Experimenting


Collecting and interpreting data


Analyzing data


�
Materials


hot plate - DO NOT USE AN OPEN FLAME BURNER


wood splints, bamboo skewers, or round toothpicks


aluminum dishes or foil to make dishes


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


safety glasses


SAFETY TIP


All students should beware touching the hot plastic samples.  Good ventilation for the lab room is necessary.  Burning the samples will result in producing unpleasant vapors.     


Procedure


Cut polymer materials (HDPE, LDPE, PET from yogurt lids, plastic drink bottles, etc.) into approximately  1 cm2  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 skewer or toothpick into the sample, turn it slowly and hold it in the molten polymer for a few seconds.


To “hot-draw” a fiber, slowly pull the splint away at a constant speed.  Try to produce the longest fiber possible.  The withdrawal 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 tensile strength as the fibers are stretched?  Why might the tensile strength change upon stretching?


Questions


Which polymers made the best hot drawn fibers?


Which made the strongest cold drawn fibers?


What are some uses of hot drawn and cold drawn fibers?  Use your library resources.


�
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�
�
�
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