es of an alkane and an alkene are shaken together with bromine water at
emperature, you will see that the red-brown colour of the bromine water is
jately decolourized by the alkene but remains coloured in the alkane.
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Alkenes also differ from alkanes in the colour of the flame when they burn.
Because they have a higher ratio of carbon to hydrogen, alkenes contain much
more unburned carbon than alkanes when they burn in similar conditions. This
gives them a much dirtier, smokier flame. By comparison aromatic compounds

_ those containing the benzene ring — are highly unsaturated and so burn with an

even smokier flame.

polymerization of alkenes

Because alkenes readily undergo addition reactions by breaking their double bonds,
they can be joined together to produce long chains known as polymers. The

alkene used in this reaction is known as the monomer and its chemical nature will
determine the properties of the polymer. Polymers, typically containing thousands
of molecules of the monomer, are a major product of the organic chemical industry.

Indeed many of our most common and useful plastics are polymers of alkenes.

For example, ethene polymerizes to form poly-ethene, co mmonly known as
polythene. This molecule was first synthesized in 1935, in a process which was
discovered largely by accidental contamination of the reactants with oxygen. It
has excellent electrical insulating properties and played an essential role in the
development of radar during the Second World War. It is commonly used in
household containers, carrier bags, water tanks and piping.

of testing an alkane (hexane) and an
alkene (hex-1-ene) with bromine water
The brown colour of the bromine water
has been decolourized by the alkene,
because it reacted with the carbon-
carbon double bond in an addition
reaction. No colour change occurs with
the alkane, as it is a saturated molecule
and is unable to undergo an addition
reaction with bromine

|
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Alkene test. Demonstration of the result

E | Figure 10.2 People cannot form a

chain until they unfold their arms to
release their hands. In the same way,
alkenes must break their double bonds
in order to join with other molecules in
the polymer

4 Coloured scanning electron micrograph

of a section through a sheet of a
biodegradable plastic. Many granules
of starch (orange) can be clearly seen
embedded in the plastic. When the
plastic is buried in soil, the starch grains
take up water and expand. This bréoks
the plastic into many small fragments,
increasing the contact area with
bacteria in the soil which digest the
plastic. Such plastics help to address the
major problem of waste plastic disposal
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