Experiment 5.4.2f – Polymer preparations

!! Wear eye protection correctly throughout the experiment

!! Carry out experiments 1 and 3 in a fume cupboard

!! Decanedioyl dichloride and hexane-1,6-diamine are corrosive

!! Wear gloves when handling nylon, benzene-1,2-dicarboxylic anhydride and “slime”

In this experiment you will make samples of a number of different polymers.

Method 1 – Preparation of poly(phenylethene)

In a fume cupboard add 0.2 g of di(dodecanoyl) peroxide to 5 cm3 of phenylethene in one of the provided test tubes. Put a plug of cotton wool in the mouth of the test tube and heat it in a boiling water bath. From time to time stir the mixture with a wooden splint to test its viscosity. When it becomes treacle-like remove from the heat and allow to set.

Method 2 – The nylon rope trick

Dissolve 0.5 cm3 of decanedioyl dichloride (CARE!) in 15 cm3 of hydrocarbon solvent in a 100 cm3 beaker. In a second beaker dissolve 0.7 g of hexane-1.6-diamine (CARE!) and 2 g of anhydrous sodium carbonate in 15 cm3 of distilled water.

Carefully pour the hydrocarbon solution so that it lies on the surface of the aqueous solution (don’t mix them up). Use a pair of forceps to pick up the nylon which will have formed at the junction between the two liquids. Pull it carefully out of the beaker and wind your nylon rope around a measuring cylinder.

The competition is to obtain the longest length of nylon rope. You will need to unwind it outside – so don’t lose the end!

Method 3 – Preparation of polyester resin

In a fume cupboard mix 3 g of benzene-1,2-dicarboxylic anhydride and 2 cm3 of propane-1,2,3-triol in one of the provided test tubes. Heat the mixture to 160 ºC and then more slowly to 250 ºC. When the mixture stops bubbling remove the thermometer and allow the mixture to cool. What happens to the viscosity?

Method 4 – Preparation “slime”

In this experiment we start with a polymer, poly(ethenol), and introduce a chemical which will cross-link the polymer chains making the substance more viscous.

Put 25 cm3 of aqueous poly(ethenol) in a disposable plastic cup and add about 5 cm3 of 4% sodium borate solution. Stir the contents well and you will find that the mixture thickens.

Wear plastic gloves and examine the properties of the “slime” you have produced. It can damage materials so keep it off the bench surfaces and return it to the cup when you have finished.

Student Instruction Sheet Expt 5.4.2f  © Practical Chemistry 2009 – may be copied by licence holders              Page 2

