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Smart Pigments   Key stage 2       Lesson Planning       

Scheme of work unit
Light 

National Curriculum link

Knowledge, skills and understanding Sc4 Physical processes

Seeing

Pupils should be taught that we see things only when light from them enters our eyes. 
Learning outcomes 

Describe the change in colours of a painted mug.
Explain how we are able to see the mug changing colour (students should understand that the light enters our eyes enabling us to see the mug; the change in colour is due to the heat; they will learn about light been absorbed and reflected in KS3).
Introduction notes
THERMOCHROMIC paint is a relatively recent development in the area of colour-changing pigments. After absorbing a certain amount of heat, the crystal or molecular structure of the pigment reversibly changes. It then absorbs and reflects light of a different wavelength (hence a different colour) than at lower temperatures.

Thermochromic paints are seen quite often as a coating on coffee mugs, whereby once hot coffee is poured into the mugs, the thermochromic paint absorbs the heat and becomes coloured or transparent, thus changing the appearance of the mug.
PHOTOCHROMISM is the change of colour due to light. This works by the molecules changing their chemical structure after absorbing UV light, usually from the sun.
Lesson Plan:

Starter
Demo heating up one mug to show change in colour. Discuss what happens (if you used a hairdryer you could discuss how we could test to see if it is the heat of the hair dryer or the blow of the hairdryer that causes the change in colour ( could blow cold air and see no change). 
Main Activity
Students paint pottery using thermochromic paint.
Plenary 
Discuss other possible uses of this technology (see further work)
Could show pupils a bracelet made with photochomic beads (beads are white and become coloured in direct sunlight; should be kept in a draw to show effect if it’s a sunny day; a flash light may be necessary on a dull day) 
Resources required:
· Bisque pottery (one per person) www.bisqueuk.com
· Thermochromic paint 
· Paintbrushes

· Example mug

· Heat gun (hair dryer)
Health and Safety

This pottery is unglazed; it cannot be used for the consumption of food or drink.  
A coat of varnish can be applied to improve durability of all items.

Further Work
Research other uses of thermochromic paints (example: used in hospital to check equipment has been sterilised) and other kinds of products which can change colour (example: sunglasses with photochromic lenses).
Answers:
1- colour changes observed
2- We see the colour change because the light from the pottery enters our eyes. 

If the room was dark, the pottery would not reflect any light and we would not see it at all. 

There is a colour change because of the heat but this doesn’t change the reason why the pottery can be seen.

Smart Pigments

Paint Your Own Pottery

You Will Need: 

· unglazed bisque pottery
· photochromic paint
· paintbrushes
Instructions:
1. Paint your pottery using the paintbrushes provided and your choice of paint and design.

2. If you want to see your pottery change colour with heat, ask your teacher to heat it with a heat gun.

NOTE: This pottery is unglazed; it cannot be used for the consumption of food or drink.
A coat of varnish can be applied to improve durability of all items.

Questions
1- Describe the change in colours of a painted mug.

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

2- Explain how we are able to see the mug changing colour.

………………………………………………………………………………………………

………………………………………………………………………………………………

…………………………………………………………..…………………………………..
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