Design-a-Lab ~ A Study of the Saponification Reaction
Purpose:  To create soap using a base-catalyzed saponification of triglycerides.

Introduction:  The earliest records of soap-production were found in ancient Babylon around 2800 B.C..  Soap molecules are the conjugate bases of fatty acids.  Vegetable oils and animal fats are the main materials that are “saponified”. These fats are in fact tri-esters of a glycerol molecule. In the traditional one-step process, the triglyceride is treated with a strong base (e.g., lye), which accelerates cleavage of the ester bond and releases the fatty acid in its conjugate base form, and glycerol.  
A General Reaction is as follows:
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Different alkyl (R) groups are found in different fats and oils.  Depending on which triglyceride (tri-ester) you choose, your soap will have different properties.  For example, some oils make soft or liquid soaps, and some fats make hard soap. 
You and your partner will research the cold-process soap-making technique, select your oils or fats, and design your own experiments.  Your goal should be to make 2-4 bars of soap.

Materials are as follows:

	Provided by us
	Provided by YOU!

	Beakers (600 mL and 250 mL)
	Oils or fats

	Glass stirring rods
	Colour and / or Fragrances and / or Decorations

	Lye (concentrated sodium hydroxide solution)
	Molds to set the soap

	Hot plate
	Mini whisk for blending

	Personal Safety Equipment (gloves and goggles)
	

	Thermometers
	


Suggested Resources:
http://teachsoap.com/smallcp.html
http://www.youtube.com/watch?v=3RjehTbgwXQ  (in fact, there are dozens and dozens of useful soap-making tutorials on youtube).  She is using a vegetable Crisco product but any fat (including rendered chicken or beef fat will do!)

Analysis:  

Make use of the Chemsketch software for your write up.  Embed the Chemsketch diagrams into your Word Document.

1. Research the oil or fat you have selected and determine the chemical structure and IUPAC name of the tri-ester.  Write out the complete saponification reaction for your soap product.  

2. Describe the physical characteristics of your soap (eg. Hardness, predicted lathering ability etc.) and relate this to the structure of your molecule.  Is your soap made with an unsaturated fat (containing double bonds) and how do you think this relates to its properties?

3. Describe how the molecular structure of the soap molecule you have created is related to the cleaning ability of soap.  Use intermolecular forces to describe this phenomenon.

Timeline:

Your draft procedure is due on December 15th and 16th and we will perform the lab on December 21st and 22nd.  One procedure per group is sufficient.

Once the lab is completed, you may submit a draft to your teacher for feedback.
Each student will submit his or her own report.  Submit a paper copy as well as a soft copy on turnitin.com.

Your final report is due on _________________.
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