Making Soap on a Rope


In this experiment we will carry out two chemical reactions:  the base-catalyzed hydrolysis of a triglyceride to produce soap, and the synthesis of Nylon 66 via a condensation polymerization reaction. The overall reactions are shown here:
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The reaction steps are similar in each case.  For the nylon synthesis, the lone pair of electrons on the nitrogen of the amine attack the C=O bond of the sebacoyl chloride.  For the triglyceride, the hydroxide of the NaOH attacks the C=O bond of the triglyceride, three times per molecule to complete the hydrolysis.  In nylon the reactions may occur thousands of times to make one strand of nylon thread.

Procedure

Production of a Triglyceride

Place 10g of fat in a 400 Beaker.  Add 20mL of ethanol and 20mL of 6M NaOH to the oil, swirl until dissolved.  Place on top of a hot plate.  Stir with a stir rod.  Vigorous stirring is helpful here because the two reactants (oil and water) do not want to mix readily.  

Heat at a medium level with stirring for 20-30 minutes.  If the solution volume decreases due to evaporation, add small quantities of a 50% ethanol/50% water solution.

While the mixture is heating and stirring, place 100 mL of saturated   NaCl into your largest beaker. Cool this beaker on a tray of ice.

While you are waiting for the 15-20 minutes to pass, you can also proceed to the synthesis of nylon 66 steps below.

When the reaction time is complete, turn off the heater and stirrer and pour the hot solution directly into the cold NaCl solution in the beaker.  Use your stirring to stir it vigorously for 1-2 minutes.  Collect the soap produced using your Buchner funnel over a vacuum filtration flask.  Rinse with a small amount (5-10 mL) of deionized water, and then allow to air dry by allowing it to sit on the funnel with the vacuum drawing air through it.  When dry, determine the mass of soap you produced.

Synthesis of Nylon 66

Pour 2mL of 0.5M 1,6-hexanediamine into a small beaker. Add 5ml of 6M NaOH to the same beaker and stir.   Carefully and slowly add 2mL of 0.2M sebacoyl chloride on top of the reaction mixture. Do not stir.  Use your tongs to grasp the film at the interface between the two layers of [image: image1.png]9
CHy- 0- L CH{CHCH CHoCH W -0-C-CHCHICH:
g

[ W

CH -0-L-CH{CHCH, ——> CH-OH + I "0-L-CHCHICH,
g g
CHo-0- E- CHICHCH CHoOH B 0- O CHCHME,
atriglenide glyeernl asoap
o

alomda + owmoom e .o
adpogtctlonite 16 hesanedimine




solution.  As you draw the film up and out of the beaker, the polymer will be formed.  Gently and steadily pull up and start to wind the strand horizontally onto your stirring rod.  Then start to roll your stirring rod and wind the strand along the stirring rod.  (see picture)  

Do not touch the polymer until you have thoroughly rinsed it with water. Allow to dry, and measure the length of your longest strand.  

Making Soap on a Rope

After it has dried somewhat, weave/braid together some of your nylon to make a short strand of “rope”.  Take some of your soap out of the Buchner funnel it is drying in and mold the soap around a short strand of your nylon.  If the soap is too dry moisten it with a few drops of water.
Testing the action of your Soap…

Many people in the Spokane area have “hard” water, which means that the Calcium and/or Magnesium ion concentration is high.  Some people purchase soft water machines to remove the Ca or Mg and replace it with Sodium (Na) instead.

 Make a soap solution with some of your soap by mixing  a small quantity of your soap with 25mL of deionized water.  Mix it well until as much as your soap as possible has dissolved.  Carefully pour about three mL of the soapy water into five separate test tubes being careful not to allow any solid pieces to drop into your tubes.  Perform the following tests,  stir each test tube and record your observations.
Hard Water:      Test tube 1…… add ten drops of 0.1M CaCl2

Soft Water         Test tube 2……add ten drops of 0.1M NaCl

Acidic Water     Test tube 3……add five drops 6M HCl

Basic Water       Test tube 4……add five drops 6M NaOH
            pH                      Test tube 5……using pH paper determine pH
