Alkenes:
These are unsaturated compounds that have the general formula CnH2n

· They contain only 1 C=C group. Compounds containing 2 such groups are called alkadienes, they react the same way as alkenes.

· These do not occur naturally. They are made from alkanes by the process of cracking.

· They have a lower melting temp. And boiling temp. Than alkanes due to the rigidity of the double bond that does not allow molecules to pack together as efficiently as alkanes.

· Ethane, propene, and all 3 butenes are gases at room temp, the others are liquids or waxy solids.

Reactivity:
· Alkenes are much more reactive than alkanes.
· They burn in air when ignited, however, as each alkene has a smaller percentage of hydrogen than the corresponding alkane, they tend to burn with a smoky flame.
· Most of the reactions of alkenes are addition reactions.
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Reactions:

Reaction with Hydrogen:

H2C=CH2 + H2 ( H3C=CH3
Reagent: Hydrogen

Conditions: Catalyst with nickel at 150degrees, or platinum at room temp.

Product: Ethane

Reaction Type: Addition

Reaction with Halogens:
H2C=CH2 + Br2 ( H2CBr-CH2Br
Reagent: Bromine

Conditions: Room temp

Product: 1,2-Dibromoethane

Reaction type: Electrophilic addition

Electrophile is a species that bonds to an electron rich site in a molecule. It accepts a pair of electrons from that site and forms a new covalent bond.

This reaction is the test between Alkanes and Alkenes. If bromine(brown solution) is added to both alkanes and alkenes, and both shaken, the bromine in the alkene solution will turn from brown to colourless, while alkanes have no effect.

Reaction with Hydrogen Halides (H-X) [X represents halogen]

H2C=CH2 + H-X ( H3C-CH2Br

This reaction is fastest with Hydrogen Iodide, and is slowest with Hydrogen Chloride. This is because H-I bond is weaker than the H-Br Bond, which is weaker than the H-Cl bond.

Reagent: Hydrogen Bromide
Conditions: Mix gases at room temp
Product: Bromo-ethane
Reaction: Electrophilic addition

In the addition to an unsaturated compound of a compound HX, such as Hydrogen halide, the hydrogen joins to the carbon that already has more hydrogen atoms attacked to it.
e.g, in the addition of HBr to propene, two major products are possible:

- The secondary bromo alkane as the major product
-The primary bromo alkane as the minor product
Reaction with Potassium Mangante(VII) Solutions:
H2C=CH2 + [O] + H2O ( HOCH2-CH2OH 

[O] Represents oxidising agent, which is the potassium Manganate.

Reagent: Neutral Potassium Manganate (VII) solution
Conditions: Shake together at room temp.
Product: Ethane-1,2-diol
Reaction Type: Oxidation

Polymers

Polymers:

Just remember that all reactions that form polymers are known as addition polymerisation.

Properties of monomers and polymers:
· The monomers are colatile liquids or gases

· Polymers are solids

· Increased Van Der Waals’ forces between the much larger polymer molecules.

Problems with Disposal:

-Addition polymers are non bio degradeable  and take many years to break down
-Disposal by burning can produce toxic fumes.

How to draw polymers:
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----=polyethene(also known as polythene)




Note: All polymers must only contain 1 carbon to carbon chain. 

e.g
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	Name
	Uses

	Poly(ethene)
	Low Density – Plastic bad

High Density –Water Pipes, Washing up Bowls

	Poly(Propene)
	Ropes,containers that have to withstand boiling water

	Poly(chloroethene) OR PVC
	Window Frames, Guttering, Drain Pipes

	Poly(tetrafluoroethane)
	Non Stick coats

	Acrilan
	Fibres for clothing

	Polystyrene
	Thermal Insulation, Packaging.


