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Ozone Layer:
The Ozone Layer:
Before beginning, you’ll need to understand what ozone is all about. 
Ozone (or triatomic oxygen) is a poisonous gas however despite this, we cannot survive without ozone. The ozone layer is important as it filters out much of the sun’s harmful UV radiation.  
You may also want to know that in the lower atmosphere, ozone acts is a pollutant and contributes towards the formation of smog
Ozone Formation and Ozone Depletion: 
Before you begin, you need to understand that free radicals ALL have an unpaired electron. 
Splitting a Cl2 molecule will produce two Cl* free radicals with 7 electrons one of which is an unpaired electron however splitting O2 will rather produce two monatomic oxygen atoms which have 6 electrons and no unpaired electrons)
 UV light causes an O2 molecule split into two individual oxygen atoms (these aren’t necessarily free radicals because they don’t have an unpaired electron):
O2 + UV light  O + O
When the monatomic oxygen hits another O2 molecule, ozone forms:
O + O2  O3
However ozone breaks by UV light to form an O2 and a single monatomic oxygen:
O3 + UV light  O2 + O
This process is continuous cycle, where ozone is broken to form oxygen and oxygen breaks to form oxygen radicals and then ozone. 
Rate of Ozone Formation = Rate of Ozone Removal
The amount of UV light absorbed is equal to the amount of biologically damaging UV light.
This cycle allows life to survive and prevents UV light from reaching the surface of the Earth. 
UV light can increase the risk of skin cancer and increase crop mutation as it produces free radicals which attack everything. 
So why is the Ozone Layer depleting?
Effect of CFCs:
CFC’s (or chlorofluorohydrocarbons) are released into the atmosphere by various different substances. This is problematic as UV light can break the C-Cl bonds to form Cl* free radicals.
CF2Cl2  CF2Cl* + Cl*
You may have realised in this reaction that the C-F bonds are not broken but the C-Cl bonds are broken, this is because it takes a lot more energy to break the C-F bonds due to their strength compared to the C-Cl in the compound. 
Now the chlorine radical produced by this reaction is very damaging to the atmosphere as it attacks ozone. 
Cl* + O3  ClO* + O2
As the chlorine free radical attacks the ozone molecule, a chlorine monoxide free radical is produced and oxygen. 
ClO* + O  O2 + Cl*
The chlorine monoxide free radical can attack an monatomic oxygen atom forming an oxygen molecule and a chlorine free radical. 
This mechanism shows that the chlorine free radicals are used and regenerated so one chlorine radical can potentially destroy thousands of ozone molecules.  (If you haven’t been able to recall what mechanism is this, this mechanism is Free Radical Substitution; you may want to revise this particular mechanism in that case)
The chlorine free radical catalyses the decomposition of ozone due to these reactions because they are regenerated. 
O3 + O  2O2
The overall equation is above for this reaction, this shows that oxygen is produced by ozone. 




What has been done about CFCs? 
CFC’s were commonly used in refrigerators and air-conditioners some time ago. However the use of CFC’s is now banned in many countries. 
Alternative chlorine-free organic compounds such as HFC’s (hydrofluorocarbons) are now used. These do not contain the C-Cl bond which makes them considerably safer
However the use of CFC’s is still concerning, despite being banned, they are still entering the atmosphere from disused items and are still used for some purposes and by some countries. In addition to this, they have a long lifetime so it takes a long time for CFC’s to reach the upper atmosphere
Effect of NOx 
Aircrafts release nitrogen monoxide which is also a problem because they release it closer to the ozone layer. 
NO + O3  NO2 + O2
Nitrogen monoxide reacts with ozone to produce nitrogen dioxide and oxygen. 
NO2 + O  O2 + NO
Nitrogen dioxide produced can then be attacked by an oxygen atom; this would produce oxygen and nitrogen monoxide. 
Nitrogen monoxide would then repeat the cycle by reacting with ozone gradually destroying the level of ozone. 
O3 + O  2O2
Like previously, the overall equation for this reaction is showed above; this shows that oxygen is being produced by the reaction between the free radical and ozone. 

 
