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Science in Motion
Juniata College

Bouncing Water Glass
Teacher Notes
Time: 15-20 minutes
Grade Level:
Middle school, high school, or scaled down for elementary school

Objectives:
· To identify the signs of a chemical reaction

· To distinguish between chemical and physical properties

· To differentiate between a quantitative and a qualitative observation

· To synthesize a polymer

· To observe how physical properties change as a result of polymerization

· To understand the properties of amorphous substances

Major Concepts:
· Chemical and physical properties

· Quantitative and qualitative observations

· Polymers

· Amorphous vs. crystalline substances

Preparation:
All materials listed are for one student, multiply as needed.  The solid might crumble when pressed.  As you gently press the excess alcohol from the solid while rolling your ball, wet it with a few drops of water to make a s[image: image2]mooth ball.  Store the ball in a plastic bag.  You might have to re-mold the ball gently, if it loses its shape.

Typical Results:
A hard, solid, super bouncy, polymer ball is made via a chemical reaction between the highly viscous, high density sodium silicate and low viscosity and low density ethanol.

Answers To Questions:
· What is the sign that a chemical reaction took place in this activity?

A chemical reaction took place because a new substance is formed when the reactants are mixed.  The physical properties of this new substance are different from the old substance.

· Where are silicon and carbon on the periodic table?

Silicon and carbon are in the 14th group of the periodic table.

· Are the observations you made quantitative or qualitative?

The observations are qualitative.

· Why do you think the product is considered to be amorphous

The ball is molded into its form and is a polymer not a crystal.

· Do you think the polymer ball has cross linking?  Explain

The ball is hard and brittle, as opposed to being soft and pliable, and so the polymer is cross-linked.

Post-Activity Discussion:
Sodium silicate solution is also known as water glass. The solution is formed by a reaction between silicon dioxide and sodium hydroxide.  Silicon dioxide is the same component found in sand and sodium hydroxide is a strong base.  Sodium silicate is highly viscous and forms silicate chains.  When the sodium silicate is combined with ethanol a chemical reaction occurs and the chains of sodium silicate cross link, forming a strong polymer with water as the other bi-product.
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Sources: 
Crystalline and Amorphous Solids. <<http://www.sciencehq.com/chemistry/crystalline-and-amorphous-solids.html>>

http://interchemnet.um.maine.edu/newnav/Homepage/Highschool/Slime/lecpolymers2.htm

BORGFORD, CHRISTIE L. AND LEE R. SUMMERLIN, “Activity 32: Making a Super Ball,” http://chemistry.about.com/od/demonstrationsexperiments/ss/bounceball.htm

ChemicalActivities: Teacher Edition. Washington, D.C.: American Chemical Society, 1988. p.p.89-91.

http://www.coe.uncc.edu/~jmconrad/hsed/mseg_7tm.pdf
Extension Activity:
Quantitatively compare the densities and viscosities of ethanol and sodium silicate.
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