NaC2H3O2 Lab (Sand Castle Lab)

The Sandcastle Lab is an exciting way for students to explore the differences between unsaturated, saturated, and super saturated solutions, endothermic and exothermic reactions, and how to make a saturated solution by applying methods that increase the solubility of a salt.  The lab can also be used to teach the formation of an ionic compound.  I teach the steps for the formation of sodium chloride and view it on you tube.   Students can determine if the crystallization step is endo or exothermic by carrying out the sodium acetate castle lab.   The steps for the formation of sodium chloride are listed below.  The overall process in exothermic because 720 kJ of energy is absorbed and 1127 kJ of energy is released.  The net reaction is 407 kJ of energy being released.  The last step crystallization is highly exothermic.   To view this reaction go to: http://www.youtube.com/watch?v=2mzDwgyk6QM 

1)   Na(s) + 100kJ/mol(Na​(g) (endothermic)

2)  Cl2 (g) +125 kJ/mol( 2Cl (endothermic)

3) Na​(g) + 495 kJ/mol(Na+ + e- (endothermic)

4) Cl + e-( Cl- + 349 kJ/mol (exothermic)

5) Cl-+ Na+ ( NaCl(s) + 778 kJ/mol (exothermic)

Taking these steps into consideration, the students must decide if the crystallization of NaCl is an endothermic or exothermic reaction.  In this lab, students were challenged not only to discover the endothermic or exothermic nature of crystal formation, but students were also presented with a contest to build the tallest sodium acetate castle.  

To view Mrs. Zarley’s class completing the lab go to:

 http://www.youtube.com/watch?v=YrQ5Oufrtlk&feature=related
http://www.youtube.com/watch?v=tvOsxH1uyFQ&feature=related
Materials

      Bunsen burner

      distilled water

15g sodium acetate 

watch-glass

disposable pipette

100 mL beaker

stirring rod

ice bath (optional)

ring stand 

safety goggles

aluminum foil

Safety procedures:  safety goggles required, safety gloves preferred

This experiment runs a high risk of crystallizing before intended.  Therefore, all equipment must be clean and take precautions to not expose the saturated solution to any contaminants.

Methods

1. Measure out 15g of sodium acetate into a 100mL beaker.

2. Prepare Bunsen burner underneath the ring stand. 

3. Dissolve the 15g of sodium acetate in 2mL of distilled water.  Use heat and stirring to increase solubility.  Use the last mL of distilled water to rinse down the inside of the beaker. 

4. Heat the sodium acetate over the Bunsen burner while stirring continuously.  Do not stop until the solution is completely clear and all traces of sodium acetate are dissolved.  

5. Cool the beaker by placing it on the lab table and covering it with foil.  When cool you may proceed to step 6.  You may use an ice bath if you want to speed up the cooling process.  Or you can complete steps 1-4 day one and finish up the next day. 

6. Place a crystal of sodium acetate onto a watch-glass. 

7. Fill a pipette with the saturated sodium acetate solution (pipette must be clean or else it will activate crystallization prematurely) Using a pipette, build a sodium acetate crystal castle, by dropping the saturated sodium acetate solution onto the sodium acetate crystal on the watch glass.  To form “castles” build the crystals on top of one another.  

8. The drops should crystallize when they hit the sodium acetate crystals on the watch glass and should grow with each drop.  Be  careful to keep pipette from touching the castle.   

Conclusion 

Once the lab has been completed, students should find that the watch-glass is hot to the touch.  This indicates an exothermic reaction, not only because of the heat, but also, because there is more energy given off than absorbed.  Students can relate this experiment to real life situations.  Hand warmers work by the same reactions as used in the making of the sodium acetate castles.   
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