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INTRODUCTION

Plastics are well known for being lousy conductors, and are used to insulate electric cables.

Electricity-conducting plastic isn't necessarily a oxymoron -- conductive polymers do exist. They're just riddled with disadvantages, or only fit for very narrow purposes. 

There are specific polymer materials, like polyaniline, polythiophene and polypyrrole, which can conduct electricity, but it can be difficult or impossible to change their shape, they're often unstable conductors, they have low conductivity rates and are intolerant to oxygen exposure and difficult to process.
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One of the earliest conducting polymers to be developed was polypyrrole. 
Syllabus Links

I have carried out research into novel materials and can begin to explain the scientific basis of their properties and discuss the possible impacts they may have on society.

SCN 4-16a

I have researched new developments in science and can explain how their current or future applications might impact on modern life.

SCN 4-20a 

National 4: Chemistry in Society 
The properties of Plastics - Plastics and novel materials.
National 5: Chemistry & Society

Properties of Plastics
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Polypyrrole can be easily made as follows: 

Procedure 

Wear goggles and nitrile gloves at all times.  

Carry out the demonstration in a well ventilated room.

You will need:

	A 100 cm3 beaker
	Nitrile gloves

	A piece of copper wire, rod or sheet
	Goggles

	A nickel spatula cut in half 
	A tin of Brasso

	An electrode holder
	Cotton wool

	An ammeter
	A bottle of propanone 

	A variable resistor
	A wash bottle of distilled water

	Wires and crocodile clips
	Paper towels

	A low voltage power supply
	A scalpel

	A solution of pyrrole
	


· Use Brasso (not an abrasive material like steel wool as this will scratch the surface) to clean the nickel spatula.

Now rinse it with distilled water then, in a well ventilated room or fume cupboard rinse it with propanone (Highly Flammable, ensure no sources of ignition).  Finally dry it in air.

· Clean the copper electrode using an abrasive such as steel wool after which it should be rinsed with distilled water 

Apparatus set up 
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Pour the pyrrole solution into the 100 cm3 beaker and set up the following circuit but do not switch on yet
· Before switching the power on ensure that the variable resistor is set at its maximum resistance. (Turn it anti-clockwise)
· Switch on and adjust the power supply to give approximately 12v. Then slowly reduce the resistance until the ammeter on the power supply reads approximately 0.04 A. (The small number below the large voltage readout) The nickel electrode will turn black almost immediately and bubbles of hydrogen will form at the copper electrode. 
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· It will take approximately 40 minutes to form a film of polypyrrole thick enough to work with. 
· After this time, switch off the power and remove the nickel electrode from the solution. Wash thoroughly with distilled water.

· Using the scalpel carefully slice along one edge of the deposit and peel off the poly(pyrrole) film. 

Take Care:  The poly(pyrrole) is very easily torn.





For this, the poly(pyrrole) film should be placed on a flat non-conducting surface. A glass microscope slide is ideal.  

You will need:

	Your sample of poly(pyrrole)
	A board fitted with a resistor and LED

	Wires (with 4 mm plugs) and crocodile clips
	A glass microscope slide

	A low voltage power supply
	


Set up the apparatus as shown below.


The polypyrrole is fairly easily torn, so use 4 mm plugs, placed flat, and gently pressed down to connect the plastic into the test circuit. You should be able to get the LED to light when the plugs are about 1 to 2 cm apart.

An alternative way to test the polypyrrole is simply to use the resistance setting on a multimeter.

















































