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Playing With Polymers:  Ghost Crystals

Pennsylvania Academic Standards

Science and Technology:

3.1.10.C:  Identify patterns as repeated processes or recurring elements in science.

3.1.10.C:  Identify and use the elements of scientific inquiry to solve problems.

3.4.10.A:  Describe concepts about the structure and properties of matter.

3.4.10.C:  Explain how light travels.

Reading and Writing:

1.1.8.F:  Understand the meaning of and apply key vocabulary words. 

1.5.8.B:  Write using well-developed content appropriate to the topic.

1.6.8.D:  Contribute to discussions.

Introduction

Solids can be classified as having a crystalline or an amorphous form.  In the case of  Ghost crystals, the name and the properties pose a challenge.  Students hypothesize about the classification of this solid and weigh the experimental evidence to test their hypothesis.  Is a Ghost crystal a crystalline or amorphous solid?

Guiding Questions

What are the properties of crystals?

1. How do they compare with the properties of amorphous solids?

2. What are polymers, and are they classified as crystalline or amorphous solids?

Vocabulary

Cross-linked polymer, hydrophilic, refractive index, crystalline solid, amorphous solid

Materials

Cross-linked polyacrylamide (Hydro-gel crystals), 50 mL beaker, food coloring, plastic tub with ice water, labeling tape

Safety

· Avoid contact with eyes.

· Wear goggles.

· Procedure

· Fill a 50 mL beaker ⅔ full of water, and place 1 drop of food coloring in it.
· Place a piece or two of cross-linked polyacrylamide in a beaker.

· Label your crystal, and allow the beaker to sit for 20 minutes undisturbed.  If bubbles form in the beaker, place the beaker in a tub of ice water or the refrigerator.  Note your observations.

· Reach into the beaker, and gently fish out the solid.  Note your observations.

· Lower the solid back into the water 

Observations

· Observations after 20 minutes:

· ___________________________________________________________________

· ___________________________________________________________________

· ___________________________________________________________________

· Observations when solid is first removed:

· ___________________________________________________________________

· ___________________________________________________________________

· ___________________________________________________________________

Questions & Directions

What happened to the size of the solid after 20 minutes in the water?

1. Why does this change happen?

2. Why is this solid considered ghostly?  What gives this solid this property?

3. What is refraction?  

4. Predict the refractive index of a ghost crystal, and explain your prediction.

Hypothesize:  Is a ghost crystal a crystalline solid or amorphous solid?

5. Support your hypothesis based on your experimental observation.

6. Name some possible industrial applications for ghost crystals.
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