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Playing With Polymers: Polymer Balls

Teacher Notes 

Time Needed to Complete the Lab:  About 1½ hours

Target Grade Level:  7th-12th grade depending on the complexity of extension activities

Objectives:

· Prepare three types of polymer balls in the laboratory

· Investigate and compare the physical properties of the polymer balls

· Discuss the bonding and cross linking of polymers.

Major Concepts:

Polymers, cross linking, condensation polymerization, density, translucence, opacity, kinetic energy, potential energy, volume

Preparation Tips:

· The acetic acid, latex, and ethanol should be in a working fume hood till students measure out the quantities they need.

· Students should work in a well-ventilated area.

· The volume of the polymer balls should be calculated using the diameter, because sodium silicate dissolves in water.

· To measure bounce height, have students drop the ball from the same height (1 meter).  

Sample Data:  Polymer Ball #2

· Appearance of the ball:  Rubbery (can be used as an eraser).

· Elasticity of the ball:  Very elastic; bounces back when stretched.

· Shape of the ball:  Holds its shape; difficult to reshape.

	Trial #
	Bounce Height (cm)
	Bounce Time (s)
	Mass (g)
	Diameter (cm)

	1
	40
	2.50
	5.43
	2.25

	2
	45
	2.52
	5.43
	2.35

	3
	43
	2.63
	5.43
	2.30

	Average
	43
	2.55
	5.43
	2.30


Sample Calculations:

1. Volume of ball #2 = 6.37 cm3
2. Density of ball #2 = 0.85 g/cm3
Additional References:

http://chemistry.about.com/od/demonstrationsexperiments/ss/bounceball.htm

http://chemistry.about.com/od/chemistryactivities/Chemistry_Activities_for_Kids.htm

Extension Activities:

· Investigate the structural formulas for each of the monomers used in the formation of the polymer balls in this activity, and describe the chemical reaction.

· Compare the properties of the polymer balls prepared in the lab with commercial polymer balls.

· Use motion detectors and graphing calculators to use high-tech tools and analyze bounce height.

Vocabulary

Polymer:  A compound made up of monomers bonded together in long chains.

Elastomer:  A polymer that is able to retain its form after undergoing deformation.

Condensation:  A reaction in which a small molecule is removed when two molecules bond together to form a larger molecule.

Polymerization:  The process of making long polymeric chains.

Density:  Mass of a substance per unit volume of that substance.

Mass:  The amount of matter in a substance.

Volume:  The space occupied by a substance.

Translucent:  The property of allowing some light through.

Opaque:  The property of not allowing light through.
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