
8: The Blushing Buttonhole
● Basic level ● 30 minutes or less

Requirements
2.6 g sodium carbonate, Na2CO3 (irritant solid)
2 cm3 phenolphthalein indicator (highly flammable)
a few white flowers
250 cm3 glass beaker or jam jar
10 cm3 cylinder or graded dropper
small glass beaker (just large enough to hold one flower head)
plant sprayer
test tube eye protection

Advance preparation
Dissolve 2.6 g of sodium carbonate in water and dilute to 250 cm3 to give a concentration of 0.1 mol
dm-3.

Method
See pupils' sheet.

Safety advice
Take care with the spray. Everyone should wear eye protection. Empty the spray afterwards.

Chemical background
The sodium carbonate solution will have a pH >11. This should have an instant effect on the
phenolphthalein.

Extension
It may be possible to make the magenta pink flower white again by spraying with dilute acid.

9: Fizzy Dancing
● Basic level ● 30 minutes

Requirements
400 cm3 tall beaker or glass jam jar
70 g sodium hydrogencarbonate
80 cm3 colourless vinegar or 5% ethanoic acid (0.7 mol dm-3)
glass stirring rod
raisins
gooseberries
small bits of dry pasta eye protection

Method
See pupils' sheet.

Safety advice
Eye protection must be worn.
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Chemical background
Bubbles of carbon dioxide attach themselves to the surface of the submerged object. For this to happen
the surface needs to be hydrophobic (drops of water placed on the surface do not spread). Gas bubbles
also attach themselves more readily if the surface is slightly rough. Once the object carries a number of
bubbles its mean density becomes less than that of the water. It then rises to the surface and floats. The
bubbles now burst and the carbon dioxide escapes to the atmosphere. The object sinks again.

This activity is more than an entertaining trick. It demonstrates the principle behind froth flotation, a
method used to concentrate copper ores (see reference). The ore is crushed to a powder in which the
grains of copper mineral are separate from other rock fragments. The crushed material is mixed with
water. Substances, which bind to the surface of the mineral grains and make them hydrophobic, are
added. Air is then blown into the mixture. The valuable copper mineral floats to the surface where it
becomes concentrated in a froth. The mineral is scooped off with the froth.

Reference
Chemical Storylines, Salters Advanced Chemistry, Heinemann, 2000.

Alternative approach
It is possible to use soda water or lemonade in place of sodium bicarbonate and vinegar.

10: Disappearing Worms
● Basic level ● 30 minutes + advance preparation

Requirements
2 g sodium alginate
200 cm3 deionised water
1 g calcium chloride, CaCl2 (irritant)
5 cm3 Gaviscon liquid antacid (optional)
sodium chloride, NaCl
3 x 250 cm3 beakers
clean test tube with tight-fitting rubber bung
forceps
food colouring (optional) eye protection

Advance preparation
Add 2 g of sodium alginate powder to 100 cm3 of deionised water. Stir the suspension vigorously for
several minutes or if possible leave to stand overnight.

Method
See pupils' sheet.

Food colouring can be added to give coloured 'worms'.

Safety advice
Eye protection should be worn.

Chemical background

Alginate is a polysaccharide (Mr - 240,000) extracted from seaweed in which it is a structural component
of cell walls. Alginate is composed of D-mannuronic acid and L-guluronic acid subunits, linked 1,4.
Alginic acid polymers form interchain associations in the presence of di- and trivalent cations,
particularly calcium, producing hydrated gels. This ability to gel in the presence of cations is the basis for
the widespread use of alginates in industry.

Extension
Organise a competition: who can produce the longest worm?
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