Event 5: Demonstration Show

Team: Summit High School

Students: Daniel O’Sullivan and Kent Twardock

Coach: Mrs. Jodi Friedman

Supersaturated Solutions (à la Gilbert and Sullivan)

Educational Objectives:

· To physically demonstrate what exactly is meant by “supersaturation.”

· To explain how a supersaturated solution is prepared.

· To describe how a supersaturated solution returns to normal saturation.

Supplies and Materials:

· Goggles

· Safety gloves

· Mass balance

· Sodium acetate trihydrate

· Scoopula

· Weighing paper

· 250 mL beaker

· 20 mL graduated cylinder

· Distilled water

· Hot plate

· Fire extinguisher

· Tongs

· Stirring rod

· Squeeze water bottle

· Foil

· Watch glass

[image: image1.png]


Instructions and Procedures (Before Demonstration):
1. Gather supplies and materials.

2. Adorn safety goggles and safety gloves.

3. Using the mass balance, scoopula, and weighing paper, measure out 100. grams of sodium acetate trihydrate into the 250 mL beaker. (Figure 1.)  Warning: Exposure to sodium acetate trihydrate may cause irritation and slight injury.
4. Using the 20 mL graduated cylinder, measure out 10. mL of distilled water.
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Place the 10. mL of distilled water in the beaker.  Some, but not all, of the sodium acetate trihydrate should dissolve. 
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Turn on the hot plate to its full setting.  (Figure 2.)  Warning: When using a hot plate, keep a fire extinguisher by at all times.
7. Place the beaker (with the solution in it) on the hot plate with the tongs.  Be careful not to touch the hot plate with any part of your body.

8. As the saturated solution is heated, stir it with the stirring rod.  More of the sodium acetate trihydrate should dissolve as the temperature of the solution increases.

9. Use the squeeze water bottle to rinse the sides of the beaker if necessary.

10. When all of the sodium acetate trihydrate has dissolved, carefully turn off the hot plate and stop stirring.

11. Wrap the beaker in aluminum foil.  Allow solution to cool slowly for several hours.  Note: When the solution returns to room temperature, 

12. Carefully wash and dry the graduated cylinder and all utensils.  Place all supplies back into storage.


Instructions and Procedures (Actual Demonstration)
1. Adorn safety goggles and safety gloves.

2. Using the scoopula, measure out approximately 1 gram of sodium acetate trihyrate crystals onto the watch glass.  Warning: Exposure to sodium acetate trihydrate may cause irritation and slight injury.
3. Carefully remove the aluminum foil from the beaker in which is the supersaturated solution.

4. Slowly pour the supersaturated solution onto the crystal on the watch glass.  (Figure 3.)  Observe.

5. Discard the newly formed crystal into a waste container by picking it up with a paper towel (and with safety gloves on).  Carefully wash and dry the beaker and watch glass.

Fulfillment of Objectives:
When sodium acetate trihydrate was added to the distilled water at room temperature, some solute dissolved but some did not.  The water dissolved as much sodium acetate trihydrate as was possible at room temperature.  This solution at this time was saturated.  By then heating the solution, all of the sodium acetate trihydrate dissolved even though only part of the solute dissolved at room temperature before heating.  More solute dissolved because the dissolution of sodium acetate trihydrate is an endothermic reaction, so the addition of more heat by Le Chatlier’s principle, as seen in Equation (1), causes more ions to disassociate.

NaC2H3O2(s) + heat ( Na+(aq) + C2H3O2-(aq)
(1)

When this solution cooled, the sodium acetate trihydrate did not recrystallize out of solution but instead remained in solution.  The temperature change was gradual enough so that the solution would not return to equilibrium and crystals would not reform at room temperature.  This homogeneous solution, which has more moles sodium acetate trihydrate per liter of solution than the molar solubility of sodium acetate trihydrate, is called a supersaturated solution.


During the demonstration itself, more sodium acetate trihydrate crystals were added to the supersaturated solution (although in the demonstration the solution was actually added to the crystals).  The crystals acted as a template for crystals to form from the supersaturated solution, and extensive (and spectacular) recrystallization occurred.  The remainder of the solution, however, returned to saturation and equilibrium at room temperature.


Through this demonstration, it was possible to see how solutions proceeded from an unsaturated state, to a saturated state, to a supersaturated state, and finally back to a saturated state.  The recrystallizaton process, while simultaneously being visually pleasing, concretely conveyed the concept of saturation and supersaturation.

Relevant References:

Sources of Information

· Ebbing, Darrell D. and Steven D. Gammon.  General Chemistry.  New York: Houghton Mifflin Company, 1999.

· http://chemlearn.chem.indiana.edu/demos/Supersat.htm

· http://genchem.chem.wisc.edu/demonstrations/Gen_Chem_Pages/11solutionspage/solutionsmain.htm

· http://www.chemicalland21.com/industrialchem/organic/SODIUM%20ACETATE.htm

· http://chemlabs.uoregon.edu/Safety/NFPA.html

· Mrs. Jodi Friedman, AP Chemistry teacher at Summit High School

Sources of Graphics

· http://www.dartmouth.edu/~chemlab/chem3-5/acid1/overview/procedure.html

· http://jchemed.chem.wisc.edu/JCeSoft/CCA/CCA3/STILLS/ACETATE/ACETAT1/64JPG48/1.JPG

· http://content.answers.com/main/content/wp/en-commons/thumb/d/d7/180px-Magnetic_Stirrer.JPG
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