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DISCOVERY OF THE OZONE 
LAYER DEPLETION

� In the 70s → It was discovered by the scientist 
Roland and (University of California)

� Actually, it is not a hole but a decrease of the ozone 
layer’s thickness.

� In the equatorial regions where the ozone layer 
always has been thinner, this decrease is more 
obvious.



OZONE LAYER CYCLE

� The ozone hole grows and decreases every year with 
the stations, disappearing slowly as the south 
hemisphere reaches the maximum of his summer.

� Climatic Factors { temperature
rainfalls



WHY IS THE OZONE HOLE 
GROWING UP?(continue!!)

� Since Montreal Protocol (1987) → Small groups of
the Chemical Industry, knowing that refrigerants will 
be banned , started to produce more. So, from 1990 
to 1995 it was produced more since refrigeration 
with CFC’s started.

� CFC’s substances take a long time (10-15 years) to
reach the ozone layer’s level

↓ Consequence



OZONE LAYER DESTROYERS

� CFC’s (Freons) → They were invented in the 30s.The 
most commons are CFCl3 (freon 11), CF2Cl2 (freon 
12), C2F3Cl3 (freon 113) y C2F4Cl4 (freon 114).

DESTRUCTION PROCESS → Released chlorine of 
certain stable compounds, which is attacked by the 
intense UV radiation, can strip of an atom to the 
ozone molecule giving rise to ClO and normal 
oxygen. Each molecule of CFC destroys thousand 
and thousand of ozone molecules.



As they are not very reactives, CFC’s spread slowly (it

takes years) towards the stratosphere without

undergo changes; there they decompose because of 

the UV radiation of λ=175-220nm 

Chlorine atoms are very reactive and they suffer? The

following reactions:

Freon 11

Freon 12



The final result is the net elimination of one ozone

molecule from the stratosphere:

PROBLEM : When these substances reach the ozone

layer level, they destroy the ozone continuosly. And in

the case of chlorine molecules, they can remain there

between 60 and 100 years. 



Graph which shows the concentrations of one type of CFCs along the time. 
There is an increase until 1990- 3 years after the Montreal (decrease of CFC’s 
production). CFC’s concentrations have started to reduce.



Aerosols were made of CFC’s refrigerants until 1995

but nowadays they are prepared using propellants

with hydrocarbons like propane, butane or air pumps. 

OZONE LAYER DESTROYERS

CFC’s Industry gases Methyl chloroform

Aerosols, hairsprays, deodorants,
pesticides, paints, air conditioning

systems, synthetics foams and refrigerators
Solvent in glues and paints

� Methyl bromide → It is used in fumigation. It is used 
as pesticide yet.
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TIME THAT REMAIN IN THE ATMOSPHERE

8 yearsCH3CHCl2 – methyl chloroform

(solvents)

67 yearsCCl4 – carbon tetrachloride (solvents)

90 yearsCFC-113

(solvents)

74 yearsCFC-11

(aerosols, foams and refrigeration)

111 yearsCFC-12

(aerosols, air-conditioning
system,foams and refrigeration)



NANOTECHNOLOGY 
SOLUTIONS

� Despite the fact that the growth-rate of ozone 
depletion potential (ODP) in the atmosphere is
starting to drop, without Molecular Nanotechnology
(MNT) the impact of ozone-depleting substances
(ODS) on stratospheric ozone will continue.

↓
Drexler proposed using sodium-containing balloon
type nanobots

� ODS refrigerants can be replaced with MNT → The 
growth-rate of ODP in the ODS reservoir will become 
zero.



The nanobots, powered by nano-solar cells, collect

CFC’s and separate out the chlorine in the

stratosphere. Combining this with sodium makes

sodium chloride. When the sodium is gone, the balloon

collapses and falls. Finally, a grain of salt and a

biodegradable speck fall to Earth. The stratospheric

CFC is quickly removed.

There can be used also nanobots containing other

metals (Ca, Mg) to remove stratospheric CFC. 

Among ODS, halogens other than chlorine (Br) could

be neutralized using this tecnique.



� The detector, called a 'hot electron bolometer', is
based on the well-known phenomenon that electrical
resistance increases when something is heated up.
The use of a superconductor renders the detector
extremely sensitive and allows it to be used for
radiation (not well detected until now).

The detector's core is comprised of a small piece of
superconducting niobiumnitride. 

The detector is planned for next year, it will take
place in a balloon that will study the earth's
atmosphere. It will measure the molecules in the
atmosphere above Brazil that influence the formation
of the hole in the ozone layer.



SOLUTIONS FOR THE PUBLIC

� We must consume products without CFC’s for
personal use and aerosols, and for domestic use,
refrigerators with ecological refrigerant, furmitures
with expanded foams with elements without
chlorine, fire extinguisher without halons, solvents
without, etc.

� 2010 → NO USE of refrigerators or air
conditioning systems with CFC’s in the 
world.


