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Liquid crystals change colour as the temperature changes.  The colour change is reversible.  They can be made by mixing together three different chemicals.
What you will need:

· Access to a balance (2 d.p.)
· Access to an oven  
· Weighing boats (3) 
· Spatulas (3) 

· Small glass test tubes and stoppers to fit
· A permanent felt tip marker pen
· A jar of Cholestryl oleyl carbonate

· A jar of Cholestryl Pelargonate 

· A jar of of Cholestryl Benzoate
· A small stirring rod and two pieces of sticky-backed plastic

By changing the composition of the mixture, it changes colour over different colour ranges.  The following mixtures can be tried:

	Mixture
	Cholestryl oleyl carbonate (g)
	Cholestryl pelargonate (g)
	Cholestryl benzoate (g)

	1
	0.65
	0.25
	0.10

	2
	0.70
	0.10
	0.20

	3
	0.45
	0.45
	0.10

	4
	0.44
	0.46
	0.10

	5
	0.42
	0.48
	0.10

	6
	0.40
	0.50
	0.10

	7
	0.38
	0.52
	0.10

	8
	0.36
	0.54
	0.10

	9
	0.32
	0.58
	0.10

	10
	0.30
	0.60
	0.10


What you do:
1. Using the table, select the mixture you want to make.
2. Weigh out the correct mass of the chemicals for this mixture.
3. Place this into a small test tube.
4. Write the number of your mixture on the test tube.
5. Place the test tube into a preheated an oven at 1500C.
6. Check after five minutes that the powders are mixing.  Leave in the oven for 15 to 20 minutes or until you are left with a clear solution in the test tube.
7. Remove from the oven and place the stopper on the test tube.
8. Allow the test tube to cool for 5 to 10 minutes.
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What you do next:
1. Take the two pieces of sticky-backed plastic 
and remove the backing on one piece.
2. Take the stirring rod and dip it into the test tube of your cooled mixture.  Twirl it round and continue to twirl it round as you remove it from the tube. You should have some mixture on the glass rod.
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3. Now spread a thin layer of the crystal in 
the centre of the plastic. 
Try to get an even spread of the crystal.
The thinner the layer the better.

4. Remove the backing from the second piece of sticky plastic and cover the liquid crystal making sure the edges are sealed around the layer.
5. Write the number of your mixture in a corner of your plastic.
6. 
What the class will need:
1. Some pieces of sticky-backed plastic which is 8 cm wide and 50 cm long, one for each thermometer which will be made

2. sets (1-10) of the liquid crystals in the sticky-backed plastic, one set for each thermometer which will be made

3. A basin

4. Some ice

5. A kettle of warm water

6. A piece of black card or black paper, one for each thermometer 

7.  What must be done:

8. Peal back the backing from half the length of the plastic strip.

9. Position each of the plastic squares from a set in order of their temperature range along the bottom edge of the sticky plastic strip starting from the lowest temperature on the left.

10. Remove the rest of the backing and carefully fold it over the plastic squares so they are enclosed in the plastic.

11. What must be done next:

12. Put some iced water in the basin and lay a thermometer strip in it.

13. Watch the first square of your thermometer as a little warm water from a kettle is slowly added to the basin.

14. Keep adding more warm water and observe each square.

15. When the last has changed colour, remove the strip from the water and place it on the black card or paper.  Observe what happens.

16. If the weather is warm, take your thermometers outside and observe what happens to the liquid crystal squares.


When the mixture warms up, the crystals will change colour. At first, the mixture turns opaque (milky), then various colours, and finally a deep purple colour.   You can easily find the temperature range for your mixture.

What you will need:

· A tripod, heat mat and Bunsen burner

· A 250 cm3 beaker of cold water

· A thermometer

· Your sample of the liquid crystal in the sticky-backed plastic

What you do:

1. Take the beaker of cold water and find its temperature  (be patient – wait until the reading on the thermometer is steady).

2. Place the sticky-backed plastic/crystals in the beaker of water. It will float.

3. Slowly heat the water with a gentle blue flame, watching the crystals all the time (you may have to take the Bunsen out now and again).

4. When the crystals just turn a milky colour, note the temperature.  This is the lower temperature in your range.

5. Keep on slowly heating the water as before. The crystals will start to change colour. Wait until the crystals all turn a purple colour.

6. Note this temperature.  This is the upper temperature of your range.

7. Keep heating the crystals slowly.  Note what happen to their colour.

8. Write your temperature range on the top edge of the plastic square


Are you anxious or calm? Gauge your mood with one of these mood patches.

What you will need:

· Access to the sample of liquid crystal mix made from 50% cholestryl oleyl carbonate and 50% cholestryl Pelargonate 

· A small stirring rod 
· A piece of sticky-backed plastic 4 cm square
· A piece of black plastic 5 cm square cut from a bin liner
What you do:

1. Take the stirring rod and dip it into the test tube of the crystal mixture.  

Twirl it round and continue to twirl it round as you remove it from the tube. You should have some mixture on the glass rod.

2. Now spread a thin layer of the mix in 

the centre of the black plastic square. 

Try to get an even spread of the crystal mix.

The thinner the layer the better.

3. Remove the backing from the piece of sticky plastic and cover the liquid crystal making sure the edges are sealed around the layer.


4. Place the patch on the inside of your 

wrist and watch what happens.  The

more anxious you are, the more it will

change colour.

5. Does it make a difference if you place the

patch on the front of your wrist or your inside elbow?

6. Try placing your patch against cups filled with hot or cold liquids, 

ice cubes, and many other surfaces.


What you will need:

· Access to the sample of liquid crystal mix made from 50% cholestryl oleyl carbonate and 50% cholestryl Pelargonate 

· A metal seeker

· A small glass vial

· A cord for the vial

· Some Superglue from your teacher

What you do:

You are going to make a necklace/wrist bracelet using the mix.  Will you be a “Cool Dude” or “Hot, Hot, Hot”?

1. Take the test tube of the mixture.

2. Take the seeker and dip it into the mixture.  Twirl it round and continue to twirl it round as you remove it from the tube. You should have some mixture on the seeker.

3. Insert the seeker into the glass vial and twirl it on the glass so some of the mixture ends up in the vial. Don’t worry if it is not where you would like it in the vial – this can be sorted later.

4. Place the small stopper on the vial.

5. Take the vial to your teacher to have some Superglue placed on a metal top for the vial.

6. Taking care not to glue your hands, hold the metal top on the vial until the glue sets.

7. Loop a cord through the metal top to complete your vial.

8. Check to see if it works.

If the liquid crystal mix has not flowed properly into the vial, try holding it in some warm water to gently heat it up.
