Module 2812 Chains and Rings


Reactions of Alkanes
Combustion reactions
Complete combustion of an alkane will always yield carbondioxide and water.

CH4 + 2O2 
CO2 + 2H2O

C3H8 + 5O2 
3CO2 + 4H2O

Incomplete combustion occurs if the oxygen supply is limited (this often happens with longer chained hydrocarbons). Carbon monoxide is produced.

CH4 + 1½O2  
CO + 2H2O
Reaction with Halogens

Alkanes will react with halogens to form halogenoalkanes, this only happens in UV light. The reaction does not work in the dark (unless the temperature is high).

C6H14 + Br2 
C6H13Br + HBr
hexane
bromohexane
This is a substitution reaction. 
Observations;

Mechanism

The formation of halogenoalkanes in this way is known as free-radical substitution. A chain reaction takes place in three stages.

Initiation

The Bromine (Br2) molecule absorbs UV light energy.

This quanta of energy is higher than the energy than the Br-Br bond so the bond breaks homolytically to form two Br . radicals.
Propagation

Br .  is highly reactive. It takes a H away from hexane to form HBr leaving us with a hexyl radical.

C6H13 . is highly reactive. It takes a Br away from bromine to form bromohexane and leaves us with another Br . radical.

These steps can take place thousands of times before the reaction terminates. The problem with this sort of reaction is that the Br . radicals can replace any H atom and the hexyl radicals will react with each other. The end result is a mixture of many products.
Termination

Free radicals are “destroyed” when they react with each other. When all of the radicals have been used up, the reaction terminates.

Br . + Br . 
Br2
C6H13 . + C6H13 .
C12H26
C6H13 . + Br . 
C6H13Br
UV








