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Shrinkers 
 
 

1.1.1.1. Always wear safety goggles.   
CAUTION:  THE BURNER AND THE PAN ARE HOT - Use care! 

2.2.2.2. Find the Dry Erase Board.  Use a towel to wipe off any writing. 

3.3.3.3. Take a piece of plastic 1.  Trace its outline onto the space 
 of the dry erase board labeled 1. KEEP THE PLASTIC. 

4.4.4.4. Take a piece of plastic 2.  Trace its outline onto the space 
 of the dry erase board labeled 2. KEEP THE PLASTIC. 

5.5.5.5. READ THIS STEP COMPLETELY BEFORE DOING IT. 
• Drop the piece of plasticplasticplasticplastic 1 into the center of the pan.  
• Cook it for a total time of 1 minute.  Use the spatula  

to turn the plastic over every 10 seconds during cooking. 
• Use the spatula to remove the plastic from the pan  

and drop it into the bowl of water.   

6.6.6.6. Remove the plastic from the water and compare it  
with the outline you drew on the paper. 

• How do the shape, size, and thickness of the cooked  
plastic compare with those of the original plastic? 

7.7.7.7. Repeat steps 4 and 5 with the piece of plastic 2. 
• How do the two plastics react differently to cooking? 

8.8.8.8. Put the plastic pieces in the "Used Plastic" cup. 
 

 
  
 
 

 
 

 

 

 

 

A Closer Look 
Both plastic 1 and plastic 2 are made of a mixture 
of polystyrene plastic and rubber.  Polystyrene 
molecules are made of long zigzag-shaped chains 
of carbon atoms.  In these plastics the 
polystyrene forms a porous skeleton, its holes 
are filled with rubber. 

Plastic 1 came from a plastic cup.  As the cup was 
made, the plastic was stressed in one direction.  
When heated, the plastic softens and shrinks in 
that direction.  Plastic 2 came from a plastic 
tray. As the tray was made, the plastic was 
stressed in two directions.  When heated, the 
plastic softens and shrinks in both directions.  

Why doWhy doWhy doWhy do the  the  the  the 
plasticplasticplasticplasticssss    
shrinkshrinkshrinkshrink    
differentlydifferentlydifferentlydifferently????    
 



Talking Points: Shrinkers 
 

Extensions 

Do this: 
1) Make certain the visitor notices that plastic 1 shrinks in only 
one direction, while plastic 2 shrinks in two dimensions. 

 
2) When the visitor chooses pieces of plastic 1 and plastic 2, 
take a permanent marker and draw a “happy face” on each. 

As the plastics shrink, the face on plastic 1 will be 
deformed, while the face on plastic 2 will retain its 
shape but shrink. 

 
 
 

Applications 
 

Plastics are widely used in society.  We see this in the choice of a 
plastic cup and a deli container for Plastic 1 and Plastic 2. 
 
Polystyrene is chemically not reactive.  This makes it useful for 
applications like food and drink; it does not react with materials 
we will later eat or drink. 
 
While pure polystyrene is very brittle (it is the material used for 
CD or DVD covers, which break when bending is attempted), it 
can be mixed with rubber to form more flexible plastics (like 
those in plastic cups or deli containers). 
 
When produced as a foam, polystyrene is used in various packing 
materials.  In addition to CD covers, the brittle pure form is also 
used for items like disposable razor handles. 
 

 

In-Depth Information 
 

Polystyrene is a polymer (a very long molecule made up of many 
repeating units) produced by connecting many single molecules 
of styrene: 

 
Different varieties (called isomers) of polystyrene are possible by 
controlling the successive positions of adjacent benzene rings as 
the polymer is formed.  These isomers each have distinct 
properties. 
 
The flexible plastics used in this experiment are produced by 
combining polystyrene with rubber.  The polystyrene forms a 
porous “skeleton”, with the holes filled with rubber (either 
natural or synthetic).  The rubber permits a certain degree of 
“bending” to occur that is not possible in pure polystyrene. 
 
The successive chains of the polystyrene molecule are held 
together by “van der Waals” attraction, which is much weaker 
than the chemical bonds that hold the adjacent carbon atoms in 
the chain.  Other variables include the isomer of polystyrene 
used, the average length of the chain, the structure of the 
polystyrene “skeleton”, the type of rubber used, and the amount 
and location of open space in the structure. 
 
Heating softens the rubber and further overcomes the “van der 
Waals” attraction so that shrinkage can occur.  Whether it is in 
one or two directions depends on the details of composition, 
structure, and production method. 
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