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Growing Crystals

Introduction

This portfolio element involves observing crystals growing from a solution. One does not need exotic materials or to buy a crystal growing kit to grow crystals at home. In fact, many of the powders that we use in cooking and cleaning are composed of water-soluble crystalline solids that can be used to grow crystals large enough to see with your eyes.  For this element you will make observations about the growth of crystals for 5 different compounds.  One will be salt (NaCl).  You may choose the other four; possibilities include, washing soda, borax, sucrose, alum, Epsom salt, baking soda, lite salt (KCl), copper sulfate and cream of tarter.  There are many others that you can try.  Don’t try drano or anything that is highly corrosive or toxic and try to avoid things for which you can’t figure out the chemical composition (e.g. products like Cascade that are a mixture of unnamed compounds).  Also try to avoid foods (e.g. Morton’s salt, powdered sugar) that contain anti-caking agents that are not soluble in water.  

The element has four parts:

1. Crystal growing exploration and observation

2. Consultation with instructors

3. Small experiment centered on a question you developed during the exploration

4. Write up.

Part 1:

Materials:

Double boiler (can be constructed by placing a can or jar in a pan of boiling water)

Tongs (if you are using a can or jar for your double boiler)

½ cup measure

1 cup measure

Teaspoon (preferably plastic with a long handle)

Stove

Kitchen scale

Clear plastic or glass cups (jelly jars will also work)

About 1 cup of each of the 5 soluble compounds

Water

Procedure:

1. Measure out about 1 cup of each of the soluble compounds and determine the weight of each one. 

 Working with one compound at a time:

2. Place 1/2 cup of water in the top part of the double boiler and bring the double boiler to boiling (the water in your container may not boil, but that is OK, you just want a constant temperature that is well above room temperature).  

3. Spoon a teaspoon of the soluble compound into the 1/2 cup of water.

4. Stir until all the solid is dissolved (this may take some patience).

5. Repeat steps 3 and 4 (still in the double boiler so temperature is constant) until some solid remains no matter how long you stir.  When it starts taking longer to get the solid to dissolve, you may want to add much less than a teaspoon between each session of stirring.  When the solid will no longer dissolve you have a saturated solution.  

6. Remove the solution from the heat and allow the solids to settle to the bottom.

7. Pour the saturated solution into a clear container leaving the solids behind in the double boiler (the technical term for this is decanting). 

8. Weigh the remaining portion of the cup of compound that you started with and calculate how much of the compound you were able to dissolve in the solution.  You may want to estimate how much solid was left in the double boiler if the amount looks significant.  

9. Place the saturated solution in a location where it will not be disturbed while it evaporates but preferably in a place where you will see it regularly (I used the windowsill above my kitchen sink). 

10. Clean up the double boiler and spoon and repeat steps 2-10 for remaining 4 soluble compounds.  

11. Make observations about what happens to your solutions as they cool and then observations at least daily while the solutions evaporate.   

12. While you are making observations also jot down questions that occur to you about your solutions.  

Part 2:

Develop several questions based on your observation that you would like to answer.  In consultation with one of us (the instructors) develop and experimental procedure to answer one of your questions.  We are aiming for a simple, doable experiment that will give unambiguous results, so consultation at this point is required!

Part 3:

Conduct your small experiment.  

Part 4:

For this element, you will turn in the notes that you made while observing the evaporation of the 5 solutions and a write up of your small experiment. Your write up will include:

1. Introduction – this section includes a short summary of the initial observations relevant to your question, a statement of your question and some background information which you have obtained by doing a little bit of literature research (this part should be very focused on your questions).

2. Procedure – this section includes a description of how you did your experiment (much like the procedure written out above).

3. Observations – this section contains the observations that you made and any other data that you collected during your experiment. 

4. Discussion and Conclusions – this section contains an interpretation of your data and any conclusions that you have drawn regarding your experimental question.  

5. Cited References – you may use whichever bibliographic style you prefer.  

P. Burnley

Assignment used in Integrated Science Sequence 

Georgia State University, 2006


