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Nylon 6-10
Description:  A film of nylon is formed at the interface between two immiscible liquids.  When the film is lifted from the container, it is continually replaced forming a rope of Nylon.

Concept: Nylon is a synthetic polymer.  Nylons are polyamides made form the reactions of diacids and diamines.

Materials:
· 4.4 mL of 70% Hexamethylenediamine (a.k.a. 1,6 - Hexanediamine) into 50 mLs of distilled water

· 3 mLs of Sebacoyl Chloride in 100 mLs of Hexanes

· 250 mL beaker

· 150 mL beaker

· Glass stir rod

· Forceps

· Applicators

· Optional: motorized reel to pull and rap nylon

Safety:  
Wear safety goggles and gloves and work in a hood when preparing the chemicals.  When finished with the demo, cover the beaker and set aside.


Hexanes are very volatile.  Do not use near flame or expose to heat such as from an overhead projector.  They may be irritating to the respiratory tract and, in high concentrations, narcotic.  


Hexamethylenediamine is corrosive.  It is a powerful irritant.  When heated to decomposition it emits toxic fumes of NOx.


Sebacoyl Chloride is extremely destructive to the tissue of the mucous membranes and upper respiratory tract, eyes, and skin.

Procedure:  


Pour the Hexamethylenediamine solution into the 250 mL beaker.


Pour the Sebacoyl Chloride solution into the 150 mL beaker.  Do this quickly but carefully to minimize spilling. 


SLOWLY pour the Sebacoyl Chloride down the glass stir rod onto the Hexamethylenediamine.  Careful do not let the stir rod touch the Hexamethylenediamine layer.  Do not mix the two layers.


Using forceps or an applicator gently grab the film of Nylon in between the two layers.


Gently pull the nylon onto a glass stir rod or the applicator stick.


If motorized reel is used, wrap the nylon on one of the four rods (see accompanying figure).  Turn the reel on.  The nylon string should continue to grow and will be wrapped around the rods of the reel.  
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This figure shows the motorized reel, which is a piece of square shaped flat metal with four rods attached at each corner at a right angle to the face of the square piece.   The square is attached to a motor that turns the square.  The square, rods, and motor are connected to a rod, which is fastened to a ring stand.

Clean-Up:

Put all materials into a hood and let the liquid evaporate.  Throw the dried nylon in the trash.

Notes:  

From Shakhashshiri  Vol. 1 p. 214:

“Nylons from diamines and dibasic acids are designated by two numbers, the first representing the diamine and the second the dibasic acid.”  The nylon produced in this demo is nylon 6-10, where the 6 refers to the hexamethylenediamine and the 10 refers to the sebacoyl chloride.  The reaction is as follows:
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H2N(CH2)6NH2 + ClC(CH2)​8CCl ( -[-N(CH2)6N-C(CH2)8C-]- + 2 HCl

This demo was done with carbon tetrachloride in the past.  I have replaced the CCl4 with hexanes and it works the same.  

Used in C100, C102, and C106. Also C105.
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