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CFCs - chlorofluorocarbons

contain: chlorine, fluorine, carbon
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USES OF CFCs
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CHEMISTS

Chemists suspected effect of CFCs
that CFCs may harm continued to damage
the ozone layer and ozone layer

dicted probl
predicied proviems (may now be starting

to recover?)
Molina & Rowland Evidence started  Montreal Protocol

published workon  to emerge of (some countries
how CFCs would ozone layer banned CFCs)
damage ozone thinning
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effect of CFCs
continued to damage
ozone layer for some
time
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CFCs & OZONE

» CFCs rise to the stratosphere
* uv light provides energy to break C-Cl bonds
» forms Cle radicals

Cl Cl

e.g. F—C—Cl —>» F—Ce + Clo

Cl Cl
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CFCs & OZONE

Cle radicals react to destroy ozone in chain reaction (one Cle radical can
destroy 1000s of O; molecules

Cle + 0, > ClO*+ O,
Clos + 0, — Cle + 20,

Overall 205 — 30,
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MONTREAL PROTOCOL

* In 1987, 24 countries signed up the Montreal protocol to
ban the uses of CFCs.




Change in the consumption of ozone-depleting substances
Consumption of ozone-depleting substances, measured relative to 1986 (where consumption in 1986 is equal to
100).
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Data source: UN Environment Programme (2023) OurWorldInData.org/ozone-layer | CC BY



MONTREAL PROTOCOL

» There are many fridges (etc) F-s .
still in use or to be disposed <y

of containing CFCs.




« compounds with similar properties but no Cl atoms




Antarctic Total Ozone
(October monthly averages)

1970 1971 it is taking time
for CFC ban to
have an effect
— it got worse
for some time
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Concentration of ozone in the stratosphere

Stratospheric ozone concentration in the Southern Hemisphere - based on satellite measurements at a latitude
south of 40°S. This is measured in Dobson Units (DU)".
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Data source: NASA Ozone Watch (2023) OurWorldInData.org/ozone-layer | CC BY



@ NASA Sees Definitive Evidence of the Montreal Protocol's Success Y ~»

Watch later /~Share
Nm

MORE VIDEOS

P XY 052/237 @ £ Youlube 3] T3

but there may be some evidence it is starting to recover


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

P » o) o018/325

Climate 101: Ozone Depletion | National Geographic



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