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* Smokestacks of thermal power plants, smelters and other
industries release particulate and gaseous air pollutants
together with harmless gases, such as nitrogen, oxygen,

Electrostatic g
& 4 * There are several ways of removing particulate matter;
precipitator or the most widely used of which is the electrostatic
Scrubber precipitator which can remove over 99 per cent
particulate matter present in the exhaust from a thermal
power plant
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* It has electrode wires that are maintained at several
thousand volts, which produce a corona (ionizing the air)
that releases electrons. These electrons attach to dust

Electrostatic particles giving them a net negative charge

precipitator or * The collecting plates are grounded and attract the
bb charged dust particles. The velocity of air between the
Scrubber plates must be low enough to allow the dust to fall.
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Figure 16.1 Electrostatic precipitator
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* It laid down by the government to regulate the output of

air pollutants from internal combustion engine and spark-
Bharat Stage ignition engine equipment, including motor vehicles.

Emission Standa[ds * The central government has mandated that vehicle
- makers must manufacture, sell and register only BS-VI
(BS6) vehicles from April 1, 2020.
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* Advantages of adoption of BS VI
Bharat Stage * Sulphur emission down by 80% in diesel and

Emission Standards around 70% in petrol vehicles

* Nitrogen emission down by 68%
* Particulate level down by 82% in BS VI norms

vs BS VI

Vehicle Sulphur content (part per million)

BS VI a0y VI HYATA & T
Diesel Vehicle 10 ATl dTgaT H HeBT 3cHolT & 80% 3 YT gt 3 Frareqar
Petrol Vehicle 10

70% & FHA HS §
ATSeIal 3clotel H 68% T FaAT
AT VI ATICal H T T A 82% &Hr FH#AT

Oxides of Nitrogen down by 68 per cent in BS VI norms

Particulate levels down by 82 per cent in BS VI norms



* Source of Water Pollution:

. * Easily identified source or place of pollution is called as
Water Pollution point source. e.g., municipal and industrial discharge

g W‘U‘[ pipes where pollutants enter the water-source.

* Non point sources of pollution are those where a source
of pollution cannot be easily identified, e.g., agricultural
run off (from farm, animals and crop-lands), acid rain,
storm-water drainage (from streets, parking lots and
lawns), etc.
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Pollutant

Source

Micro-organisms

Organic wastes

Plant nutrients
Toxic heavy metals
Sediments
Pesticides

Radioactive substances

]('dl

Domestic sewage

Domestic sewage, animal excreta and waste, decaying animals
and plants, discharge from food processing lactories.
Chemcial fertilizers

Industries and chemical factories

Erosion ol soil by agriculture and strip mining

Chemicals used for killing insects, fungi and weeds
Mining of uranium containing minerals

Water used for cooling in industries




Water Pollution

* Causes of Water Pollution

* Pathogens: The most serious water pollutants are the disease
causing agents called pathogens.

* Pathogens include bacteria and other organisms that enter
water from domestic sewage and animal excreta.

* Human excreta contain bacteria such as Escherichia coli and
Streptococcus faecalis which cause gastrointestinal diseases
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* Organic wastes: The other major water pollutant is
organic matter such as leaves, grass, trash etc.

Water Pollution * They pollute water as a consequence of run off.

* Excessive phytoplankton growth within water is also a
cause of water pollution.

* These wastes are biodegradable.
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* The amount of oxygen that water can hold in the solution
is limited. In cold water, dissolved oxygen (DO) can reach

DiSSOlVGd Oxygen a concentration up to 10 ppm (parts per million), whereas
oxygen in air is about 200,000 ppm

* The concentration of dissolved oxygen in water is very
important for aquatic life .

* If the concentration of dissolved oxygen of water is below
6 ppm, the growth of fish gets inhibited
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* Oxygen reaches water either through atmosphere or
from the process of photosynthesis carried out by many

Dissolved Oxygen aquatic green plants during day light.

* However, during night, photosynthesis stops but the
plants continue to respire, resulting in reduction of

dissolved oxygen.

* The dissolved oxygen is also used by microorganisms to
oxidise organic matter
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* The amount of oxygen required by bacteria to break down the
organic matter present in a certain volume of a sample of

BiOChemical Oxygen water, is called Biological Oxygen Demand (BOD)

Demand * The amount of BOD in the water is a measure of the amount of
organic material in the water, in terms of how much oxygen
will be required to break it down biologically.

* Clean water would have BOD value of less than 5 ppm whereas
highly polluted water could have a BOD value of 17 ppm or
more.
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* It refers to the amount of oxygen required in chemical
breakdown of organic and inorganic compounds

Chemical Oxygen
Demand

* It’'s normally a much more aggressive process
* COD is usually higher than BOD
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Eutrophication

* Eutrophication: is a process by which a body of water
becomes progressively enriched with minerals and
nutrients.

* Water bodies with very low nutrient levels are termed
oligotrophic and those with moderate nutrient levels are

termed mesotrophic.

* The nutrient enrichment of the lakes promotes the
growth of algae, aquatic plants and various fauna.
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hi . * Eutrophic water body is a body of water rich in nutrients
EUtrOp Ication and so supporting a dense plant population, the
decomposition of which kills animal life by depriving it of

HYT9or S

K * pollutants from man’s activities like effluents from the
industries and homes can radically accelerate the aging
process. This phenomenon has been called Cultural or
Accelerated Eutrophication
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