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ozone = O3

½ ½ 



• UV radiation damages DNA – causes skin cancers (etc)

• Ozone absorbs UV radiation (absorbs UV-C and most UV-B)



CFCs - chlorofluorocarbons

contain:   chlorine, fluorine, carbon

trichlorofluoromethane

CFC-11

dichlorodifluoromethane

CFC-12

1,1,2-trichloro-1,2,2-trifluoroethane

CFC-113
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USES OF CFCs

Degreasing 
circuit boards

Coolants in 

fridges

Propellants in 

aerosols

Dry cleaning 

solvents



CHEMISTS

1974 1987

Chemists suspected 

that CFCs may harm 

the ozone layer and 

predicted problems 

Molina & Rowland 

published work on 

how CFCs would 

damage ozone

Nobel Prize 1995

Evidence started 

to emerge of 

ozone layer 

thinning

Montreal Protocol 

(some countries 

banned CFCs)

effect of CFCs 

continued to damage 

ozone layer

(may now be starting 

to recover?)
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effect of CFCs 

continued to damage 

ozone layer for some 

time





CFCs & OZONE

• CFCs rise to the stratosphere 

• uv light provides energy to break C-Cl bonds 

• forms Cl radicals

e.g.
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Cl radicals react to destroy ozone in chain reaction (one Cl radical can 

destroy 1000s of O3 molecules

CFCs & OZONE
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Cl⚫ + O3 → ClO⚫ + O2

ClO⚫ + O3 → Cl⚫ + 2O2

Overall 2O3  → 3O2



MONTREAL PROTOCOL

• In 1987, 24 countries signed up the Montreal protocol to 

ban the uses of CFCs.





• There are many fridges (etc) 

still in use or to be disposed 

of containing CFCs.

MONTREAL PROTOCOL



ALTERNATIVES to CFCs

• compounds with similar properties but no Cl atoms



it is taking time 

for CFC ban to 

have an effect 

– it got worse 

for some time







A picture containing graphical user interface

Description automatically generated

but there may be some evidence it is starting to recover

https://www.youtube.com/watch?v=uVeTJSIbGm8&feature=emb_logo


Graphical user interface

Description automatically generated with medium confidence

https://www.youtube.com/watch?v=aU6pxSNDPhs
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