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Shrinky Dinks
Background Information: The plastic used in this activity (polystyrene) is very easy to work with when heated.  While hot, polystyrene can be stretched into any shape required.  The polystyrene is made up of repeating carbon and hydrogen bonds. Normally, the polymer chains in a piece of polystyrene are jumbled together in an almost random way (think of wet spaghetti noodles dumped on a plate).  When heated, the strands can be stretched into a more ordered pattern and “frozen” in place.  If the polystyrene is reheated, it returns to its original shape.  This is sort of a “memory polymer”.  Polystyrene is not the only plastic that behaves this way with heat.  Soda bottles are also made from plastic with similar qualities (recyclable #1).  Soda bottles are transported as “pre-forms”.  A pre-form is a rigid piece of plastic the size and shape of a large test tube.  When it gets to the bottling plant, it is heated and expanded by blow molding into the desired size.  
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Materials: scissors, rulers, markers, Al foil, spatula, oven, mitts, hole punch, SD paper.
Activity:


1.  Design your own project, preferably in a shape in which you can calculate the area it takes up. Cut out your paper and measure the mass, length and width of your piece of paper. Calculate the area of the piece you have. (If you want earrings or a key chain, punch a hole in the paper now.)

2.  Shrink your shape at 325°F.  It should take about a minute.  It will sometimes curl up as it heats.  Once it has uncurled again, it can be removed from the oven.  Use the spatula to flatten it while it is still hot if it is still slightly curled.

3.  Measure the dimensions, calculate the area, and measure the mass of your new shrunk paper. 


4.  Calculate the percent reduction (Area1 –Area2/Area1 x 100).
Questions:

1. Did the mass change? What law is verified in this experiment?
2. Was the shrinking a physical or chemical change?
3. What two elements are the most abundant in a polymer?

4. What type of bonds and forces does this polymer exhibit?

5. Are they more, less, or the same number of atoms in the shrink dink before and after heating?
