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* Smog The word smog is derived from smoke and fog.

* This is the most common example of air pollution that
Smog occurs in many cities throughout the world.
H

ﬂ;ﬂ' m * There are two types of smog:

* (a) Classical smog occurs in cool humid climate. It is a
mixture of smoke, fog and sulphur dioxide. Chemically it
is a reducing mixture and so it is also called as reducing
SMOg.
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* (b) Photochemical smog occurs in warm, dry and sunny
climate. The main components of the photochemical smog
result from the action of sunlight on unsaturated hydrocarbons
and nitrogen oxides produced by automobiles and factories.
Photochemical smog has high concentration of oxidizing
agents and is, therefore, called as oxidizing smog

* Two of the pollutants that are emitted during burning of fossil
fuels are hydrocarbons (unburnt fuels) and nitric oxide (NO).
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* When these pollutants build up to sufficiently high levels,
a chain reaction occurs from their interaction with

Smog sunlight in which NO is converted into nitrogen dioxide
'TH m (NO2). This NO2 in turn absorbs energy from sunlight and
i breaks up into nitric oxide and free oxygen atom

* Oxygen atoms are very reactive and combine with the 02
in air to produce ozone.
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* Ozone is a toxic gas and both NO2 and O3 are strong
oxidising agents and can react with the unburnt
hydrocarbons in the polluted air to produce chemicals
such as formaldehyde, acrolein and peroxyacetyl nitrate
(PAN).

* The common components of photochemical smog are
ozone, nitric oxide, acrolein, formaldehyde and
peroxyacetyl nitrate (PAN).

HS T Sgdel AT & IR No2 IR 03 gl A AT Tole
¢ IR wegfia gar & e S g=gFes & WY gfafkar &
BIATeSaISS, Thifae IR RFdef@esa aAsee (PAN) S8 WIS U
F T gl

BICIhiASe TART & AT Heah o, Asiced HFass, Uhifed,
hiATesess AR WFHTAeEd aAsee (3) gl




* Prevention

 catalytic converters are used in the automobiles, which

prevent the release of nitrogen oxide and hydrocarbons
to the atmosphere.

* Certain plants e.g., Pinus, Juniparus, Quercus, Pyrus and
Vitis can metabolise nitrogen oxide and therefore, their
plantation could help in this matter.
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Impact of Photochemical Smog
Photochemical smog causes serious health problems.
Both ozone and PAN act as powerful eye irritants.

Ozone and nitric oxide irritate the nose and throat and
their high concentration causes headache, chest pain,
dryness of the throat, cough and difficulty in breathing.
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* Photochemical smog leads to cracking of rubber and
Smog extensive damage to plant life.

* It also causes corrosion of metals, stones, building
materials, rubber and painted surfaces.
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* The upper stratosphere consists of considerable amount
of ozone (03), which protects us from the harmful

Stratosph eric ;Jlljtrl;?violet (UV) radiations (A 255 nm) coming from the

Pollution * These radiations cause skin cancer (melanoma) in
humans. Therefore, it is important to maintain the ozone
shield.

* Ozone in the stratosphere is a product of UV radiations
acting on dioxygen (02) molecules.
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* The UV radiations split apart molecular oxygen into free
oxygen (O) atoms. These oxygen atoms combine with the

Stratospheric molecular oxygen to form ozone.

Pollution * Ozone is thermodynamically unstable and decomposes to
molecular oxygen.

* Thus, a dynamic equilibrium exists between the
production and decomposition of ozone molecules.
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* In recent years, there have been reports of the depletion of
this protective ozone layer because of the presence of certain
chemicals in the stratosphere.

Stratospherlc * The main reason of ozone layer depletion is believed to be the
PO”UtiOﬂ release of chlorofluorocarbon compounds (CFCs), also known
as freons.

* These compounds are nonreactive, non flammable, non toxic
organic molecules and therefore used in refrigerators, air
conditioners, in the production of plastic foam and by the
electronic industry for cleaning computer parts etc.
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* Once CFCs are released in the atmosphere, they mix with
the normal atmospheric gases and eventually reach the

Stratospheric stratosphere.

Pollution * In stratosphere, they get broken down by powerful UV
radiations, releasing chlorine free radical.
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Stratospheric
Pollution

* The chlorine radicals are continuously regenerated and
cause the breakdown of ozone.

* Thus, CFCs are transporting agents for continuously
generating chlorine radicals into the stratosphere and
damaging the ozone layer.
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* In 1980s atmospheric scientists working in Antarctica reported
about depletion of ozone layer commonly known as ozone
hole over the South Pole.

Stratospherlc * |t was found that a unique set of conditions was responsible
Pollution for the ozone hole.

* In summer season, nitrogen dioxide and methane react with
chlorine monoxide (reaction iv) and chlorine atoms (reaction v)
forming chlorine sinks, preventing much ozone depletion,
whereas in winter, special type of clouds called polar
stratospheric clouds are formed over Antarctica.
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* These polar stratospheric clouds provide surface on which
chlorine nitrate formed (reaction iv) gets hydrolysed to form
hypochlorous acid (reaction (vi)).

Stratospheric * |t also reacts with hydrogen chloride produced as per reaction
: (v) to give molecular chlorine.
Pollution

* When sunlight returns to the Antarctica in the spring, the sun’s
warmth breaks up the clouds and HOCI and CI2 are photolysed
by sunlight

* The chlorine radicals thus formed, initiate the chain reaction
for ozone depletion
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* With the depletion of ozone layer, more UV radiation
filters into troposphere.

StratOSpheriC * UV radiations lead to ageing of skin, cataract, sunburn,

Pollution skin cancer, killing of many phytoplanktons, damage to
fish productivity etc.

* It has also been reported that plant proteins get easily
affected by UV radiations which leads to the harmful
mutation of cells
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* It also increases evaporation of surface water through the
stomata of the leaves and decreases the moisture

Stratospheric content of the soil.

Pollution * Increase in UV radiations damage paints and fibres,
causing them to fade faster.
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