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[The Chemistry of Colour

What is colour?

Different colours have different wavelengths. Humans are able to perceive colour because we are When some colour is filtered from white light, the remaining light appears to have a specific colour
able to detect differences in wavelengths of visible light (which is part of the electromagnetic called the complementary colour. For example, if red light is filtered out from white light we detect a
spectrum). blue-green (cyan) colour.
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White light (e.g. daylight) is a mixture of all the wavelengths we can see (about 400 - 700 nm) and Observed colour
some we cannot see, like infra-red rays (which we feel as heat) and ultra-violet rays (which causes

sunburn).

Just because humans are unable to see some wavelengths, this does not mean that they are “colourless”
to all animals. For example, bees are able to see ultraviolet light.

What gives fruits and flowers colour?

Light energy breaks open loosely held pairs of electrons in double bonds (indicated by double lines in Cyanidin is only stable in acid environments (pH < 3). If the environment is slightly alkaline (pH = 7.8),
the diagrams). Depending on the light energy that’s been absorbed by the electrons, the molecules will the molecule’s colour changes to violet
be coloured. (as in blackberries and grapes):

Nature is very economical and often uses the same building blocks. For example, the anthocyanin
molecules found in various flowers and fruit differ only by one or two hydrogen atoms but give very
different colours to flowers and fruit:

Cyanidin (below), absorbs green and yellow light which gives poppies
and ripe strawberries their red colour:

Under strongly alkaline conditions (pH >11), cyanidin loses another hydrogen atom and then absorbs
red/yellow light, which gives many flowers a blue colour:

What makes fireworks colourful?

Fireworks consist of a metal Some metals have electrons in partly-full orbitals. The
salt and a chemical that electrons absorb light and give rise to coloured solutions.
supplies oxygen. When The colour that is absorbed depends on the energy gap

ignited, the metal salt gives between the orbitals.

rise to the colours we see -
the process is similar to that
described above: electrons
become excited on absorbing

Left to right: Chromium, Manganese, Iron, Cobalt, Nickel,
Copper, Zinc

The test tubes left show different metals dissolved in water.

energy (in this case as heat); The last one is clear - it consists of zinc salt, in which all the
when the energy is released, orbitals are full. The colours of the other test tubes come from
they emit colourful flashes of the fact that the other metal salts have partially filled orbitals.
light. When light strikes these metals, the electrons absorb light

which results in the particular colour of the solution.
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