The coolest lava lamp

Use a tall, thin jar, so as to get a good effect without using loads of oil. Fill the jar over half full of cooking oil.  Add half a cup of water coloured with some food colouring The oil floats on top of the water. Break up an Alka-Seltzer tablet into bits and drop it in. The Alka-Seltzer dissolves in the water producing carbon dioxide gas, which rises to the surface giving a lava lamp effect.

Denaturing protein

Milk curdles with any acid, try vinegar, lemon juice, orange juice. Curdling is unravelling the wound-up protein molecules. This is the first process in digesting protein and one reason why you have acid in your stomach.

Freaky hand

Mix bicarbonate of soda with an acid like vinegar or lemon juice.(ask your parents to help you!). This is a good example of an irreversible chemical reaction. If you put a thin plastic glove, like the ones they give away at petrol stations, over the jar, the carbon dioxide gas produced will puff the fingers out.

Fire extinguisher

The gas given off when you add bicarbonate of soda to any acid is carbon dioxide. Carbon dioxide is heavier than air so it will cover a flame, stop it getting oxygen and put it out.(Don’t do this unless you’ve got an adult with you). Light a nightlight in a bowl. Put a spoonful of bicarb into a jug and add about half a cup of vinegar. Carefully pour the gas that comes off over the flame.

Amazing dissolving

Polystyrene dissolves spectacularly in acetone. Ask your mum to buy a small bottle at the chemists. Be careful because it is flammable and will damage polished surfaces. Put a polystyrene cup, plate or piece of expanded polystyrene packaging material onto a plate and pour on a few drops of acetone. Nail varnish remover used to work because it is mostly acetone, but most brands now are diluted with water (called aqua in the ingredients) which stop this reaction working. If you leave the nail varnish remover to evaporate (well away from any flames) the polystyrene will crystallise out and you can set it in a mould. It seems quite different to the original, because expanded polystyrene is puffed up with air, whereas crystalline polystyrene is much more dense.

See why your mum tells you to eat your greens

Cut up a potato and swill it around in water. Then throw the potato away keeping the water. Add a few drops of tincture of  iodine (WARNING iodine stains like mad). It will go black as the starch in the potato reacts with the iodine. Add some vitamin C, lemon juice or orange juice and the colour will clear. Vitamin C in fruit and vegetables is incredibly good at getting rid of problem chemicals in the body.

Make a hard plastic

Heat a pint of milk until it’s hot but not boiling. Add a tablespoonful of vinegar. The acid in the vinegar unwinds the protein strands in the milk. Stir to tangle the molecules. Sieve through a piece of kitchen paper and leave to dry. You can pack it into a mould if you like. This plastic is called Casein and is one of the first plastics ever made.

Make a bendy plastic

Heat a pint of milk until it’s hot but not boiling. Add a tablespoonful of vinegar. The acid in the vinegar unwinds the protein strands in the milk. Stir to tangle the molecules. Sieve through a piece of kitchen paper and leave to dry. You can pack it into a mould if you like. This plastic is called Casein and is one of the first plastics ever made.

Make an indicator

Rub a small piece of red cabbage onto something scratchy like a nailfile, sandpaper, emery board or grater and put the bits into water. Or ask your parents to help you boil a small piece in some water, then cool it down. The liquid works as an indicator. It goes red in acids (vinegar, lemon juice), green in alkalis (soap, washing soda), stays the same if the chemical is neutral like water.

Do a neutralisation

Now test some household chemicals (only use things you know are safe to touch)Colourless chemicals are best, because you get better colour changes. 

Test the strength of different acids

Vinegar, fruit juices, sauces, sour sweets, fizzy drinks, TCP, vitamin C are likely to be acid. If you haven’t got distilled (white) vinegar at home you may have onions or gherkins pickled in vinegar. Ask your mum if you can pour a bit off.
Cleaning products, soap, bicarbonate of soda, indigestion remedies are alkali.

Put some indicator (see make an indicator)into a jar, and add some acid (vinegar, lemon juice). It will go red. You can turn the indicator back to purple by adding an alkali (for example soap or washing soda). Add too much alkali and it will go green, then you can neutralise it again with some acid.

Use your indicator (see make an indicator) to test the strengths of different acids. For example compare the strength of vinegar with lemon juice. Put the same amount of indicator into two jars and add the same amount of an alkali (for example soap or washing soda). Then add vinegar to one jar and lemon juice to the other counting how many drops of it takes to get back to purple. If it takes 10 drops of vinegar and 5 of lemon juice, then the lemon juice must be twice as strong an acid

Separate food colourings
Mix two food colourings together in a jar. (I find blue and green work particularly well) Then put a long, thin, piece of blotting paper into the jar. It will take about ten minutes for the two liquids to run up the paper, and you will see that one colour runs higher than the other. Cut the paper so that you are separating the two colours and put the coloured paper into separate jars of water, stirring them to get the food colouring back.

Make a solid from two liquids

Dissolve some washing soda in water. In a separate jar dissolve some Epsom salts (from the chemist). Mix the two together and see the magnesium carbonate precipitate. If you want to you can filter this out through a piece of blotting paper.

See molecules moving

Get a jar of very cold water and a jar of very hot water. Add a drop of food colouring to each jar. The molecules in the hot water are moving faster, so they mix the food colouring into the water very quickly. In the cold water it takes much longer to mix because the molecules are moving more slowly

Elephant toothpaste – not for cleaning teeth, but it fizzies beautifully

Put a small plastic bottle, not glass, on a tray. A bottle that holds about 500mls/20oz is best.  Add a large squirt of washing up liquid and then about 100mls of 20 or 30 volume hydrogen peroxide from the chemist. Dissolve a teaspoon of dried yeast in about 20mls of water. Add this to the bottle and stand back.

Turmeric indicator

Mix a teaspoonful of turmeric in water, or better dissolve it in surgical spirit. (Be careful it stains) Acids, like vinegar, have no effect but it goes red with alkalis (try washing soda). Neutralise it back to yellow with an acid.

Make your own indicator paper

Boil red cabbage in water and when it's cooled, dip some blotting paper in the juice. Leave to dry. This will turn red with acids (vinegar, lemon juice) and green with alkalis (washing soda)

Make water disappear

This is how I do the three cup trick. Crystals of sodium polyacrylate absorb masses of water. You can get sodium polyacrylate from the garden centre (Swelgel or Plant gel) or from babies nappies - cut the nappy up over a piece of newspaper and the crystals will drop onto the paper. DO NOT dispose of this down the sink, toilet or drain!!

The bounciest plastic

Mix together a tablespoonful of PVA glue and 2 teaspoonfuls of custard powder or cornflour. You can colour this with with food colouring if you like. Then dissolve two teaspoonsful of borax (from the chemist) in 100mls of water. and stir really well.

Clinging cups

Get two rigid plastic (NOT glass) cups. Put very hot water in each and leave them to warm up. Cut a piece of kitchen paper so that it is just a bit bigger than the open end of the cup. Wet the paper in the hot water. Now tip the water out of both cups. Put the kitchen paper on top of one of them and turn the other upside down on top. Leave them to cool down. You should find that when you lift the top one, it is stuck to the one at the bottom. Hot air expands taking up less space, so there is less air inside the cups than outside. The extra air pressure outside holds the cups together.

A cool lava lamp

Add half a cupful of coloured water to a jar of cooking oil. You want the tallest but thinnest jar you can find, so as to get a good effect without using up loads of oil. Now sprinkle salt into the oil. It makes the oil heavy so that clumps sink into the water.

Leaky bottle

Make a few small holes in an empty lemonade bottle with a pin. Fill the bottle and quickly put the top on. Hold the bottle by the top to avoid squeezing it, and it won't leak. When you unscrew the lid, water leaks from the holes. If you screw the lid back on it stops.

Constant colour change

Put a teaspoonful of Milk of Magnesia in a glass of water. Add some red cabbage indicator (see indicator experiment) It goes green showing it is an alkali. Add a little vinegar to neutralise it. Watch as it turns from red to purple to green again. Add a bit more vinegar and the same happens.

Blue bottle

Put one teaspoonful of washing soda and two teaspoonfuls of fructose (fruit sugar) in a lemonade bottle with 200 mls of hot water. Add a drop of methylene blue (from pet shops or aquarium supplies). When it goes colourless, shake the bottle.

Turmeric indicator paper

Mix a teaspoonful of turmeric in water, or better dissolve it in surgical spirit. (Be careful, it stains) Dip a small piece of blotting paper in, then leave to dry on newspaper. Your paper will go red in any alkali(e.g. washing soda in water) and will go back to yellow again with acids (e.g. vinegar)

Ping pong ball on milk bottle

Fill a milk bottle to the top with water and put a table tennis ball on top. When you turn the bottle over the water won't come out. Do this over the sink first. It works because air pressure all over the surface of the ball presses upwards

See hot water rising

Fill two plastic cups with hot water and two others with cold water. Colour them different colours. Put a plastic bag over one of the cold ones and turn it upside down on top of a hot cup. Carefully pull the plastic out. Do the same with a hot cup over a cold one. When the hot water is at the bottom they mix because the hot water is lighter.

