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Environmental pollution is the
unfavorable alteration of our
surroundings, wholly or largely

as a by-product of man’s actions,
through direct or indirect effects of
changes in energy patterns, radiation
levels, chemical and physical constitu-
tion and abundances of organisms.
These changes may affect man directly
or through his supplies of water and of
agricultural and other biological prod-
ucts, his physical objects or posses-
sions or his opportunities for recreation
and appreciation of nature.

The term environment connotes the
whole gamut of physical surroundings,
i.e. land, air and water, along with the bi-
otic components (all living forms), which
is responsible for the plant and animal
kingdom to survive and proliferate.

Environmental pollution is the result
of increased production of waste prod-
ucts in industry, rapid urbanization, wan-
ton and irresponsible use of natural re-
sources, as well as unplanned sewage
and waste disposal from cities.

Industrial pollution
All pollutions are not necessarily in-

dustrial pollution. Industrial pollution is
pollution which can be directly linked
with industry, in contrast to other pollu-
tion sources. This form of pollution is
one of the leading causes of pollution
worldwide; in the United States, for ex-
ample, the Environmental Protective
Agency estimates that up to 50% of the
nation’s pollution is caused by indus-
try. Because of its size and scope, in-
dustrial pollution is a serious problem
for the entire planet, especially in nations
which are rapidly industrializing, like
China. (www.wisegeek.com/what-is-in-
dustrial-pollution. htm).

Pollution basically affects the atmo-
sphere, hydrosphere and lithosphere. In

other words, industrial pollution encom-
passes within its ambit air pollution, wa-
ter pollution, land pollution, thermal pol-
lution and, last but not the least, noise
pollution.

Here an attempt has been done to
cover the causes of industrial pollution
(air, water and thermal) and prevention/
control thereof.

Air pollution by industries
Air, water, food are basic require-

ments for survival. Other planets have
sunlight, but the Earth is the only planet
we know that has air and water. Without
air and water, the Earth would be unable
to sustain life.

Major sources of air pollution are
thermal power plants, cement plants,
mining and brick kilns. Air pollution
causes myriad problems. Air pollution
occurs in various industries where chim-
neys and other vent spew smoke, dust
and gases like chlorine, carbon dioxide
and sulphur dioxide. (Fig. 1 and 2)

The substances that cause air pollu-
tion are called air pollutants. Pollutants
that are pumped into our atmosphere and
directly pollute the air are called primary
pollutants. Primary pollutant examples
include carbon monoxide and sulfur di-
oxide from the combustion of coal.

Further pollution can arise if primary
pollutants in the atmosphere undergo
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chemical reactions. The resulting com-
pounds are called secondary pollutants.
Photochemical smog is an example of
this.

The term smog was first used in 1905
by Dr. H.A. Des Voeux to describe the
conditions of fog that had soot or smoke

Fig. 1: Air pollution by industries
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in it. Smog is a combination of various
gases with water vapor and dust. A large
part of the gases that form smog is pro-
duced when fuels are burnt. Smog forms
when heat and sunlight react with these
gases and fine particles in the air. So ba-
sically air pollution can be viewed in the
light of gaseous air pollutant and par-
ticulate air pollutant.

Gaseous air pollutants are the pol-
lutants resulting from the combustion of
processes in various industries in form
of carbon dioxide, carbon monoxide chlo-

rine etc. Particulate air pol-
lutants are pollutants like
dust, ash, dirt etc.

Prevention and control tech-
niques of air pollution

Control techniques for par-
ticulate air pollutants

Air pollution due to par-
ticulate air pollutants can be
reasonably controlled by fol-
lowing methods:

Bag filters
Bag filters are every ef-

fective and remove very
small particles, even less than one mi-
crometer.

Wet scrubbers or collectors
There are several types of wet scrub-

bers available. These include spray
tower, venture scrubbers and cyclonic
scrubbers.

Centrifugal collectors
Cyclones and dynamic precipitators

come in this category and offer economic
solutions to emission problems prima-
rily as pre-cleaners to reduce inlet load-
ing to secondary collection devices.

Electrostatic precipitators
An electrostatic precipitator (ESP) or

electrostatic air cleaner is a particulate
collection device that removes particles
from a flowing gas (such as air) using
the force of an induced electrostatic
charge. Electrostatic precipitators are
highly efficient filtration devices that
minimally impede the flow of gases
through the device, and can easily re-
move fine particulate matter such as dust
and smoke from the air stream. In con-
trast to wet scrubbers, which apply en-
ergy directly to the flowing fluid medium,
an ESP applies energy only to the par-
ticulate matter being collected and there-
fore is very efficient in its consumption
of energy (in the form of electricity).

Gravity settlers
These are fitted at the exit of fumes

(vents, chimneys). They are used for re-
moving particles over 50 micrometers.

Control techniques for gaseous pollutant
Air pollution due to gaseous air pol-

lutants can be reasonably controlled by
following methods:

By process of incineration
Incinerators can be of either direct

flame type or catalytic type.

Table 1
Indian Standards for ambient air quality

Concentration in ambient air

Pollutants Time weighted average Industrial Residential Sensitive
areas (rural & other) areas areas

Sulphur dioxide (SO
2
) Annual 80 60 15

Average 24 hours 120 80 30
Oxides of nitrogen (NO

x
) Annual 80 60 15

Average 24 hours 120 80 30
Suspended particulate matter (SPM)Annual 360 140 70

Average 24 hours 500 200 100
Respirable particulate matter (RSPM)Annual 120 60 60
(Size < 10 µg/m3)

Average 24 hours 150 100 75
Lead (Pb) Annual 1.0 0.75 0.50

Average 24 hours 1.5 1.0 0.75
Carbon monoxide (CO) 8 hours 5.0 mg/m3 2.0 mg/m3 1 mg/m3

1 hour 10.0 mg/m3 4.0 mg/m3 2.0 mg/m3

All values in µg/m3 (microgram per cubic meter of ambient air) unless otherwise indicated.

Fig. 2: Emission sources and their percentage
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By process of adsorption
In this method, gaseous pollutants

are passed through the layers of adsor-
bent materials, for example, activated
carbon, silica gel etc.

By process of absorption
In this technique, gaseous pollutants

get absorbed in a suitable liquid. The
selection of liquid is done on the basis
of nature of gaseous pollutant.

Water pollution by industries
When toxic substances enter lakes,

streams, rivers, oceans, and other water
bodies, they get dissolved or lie sus-
pended in water or get deposited on the
bed. This results in the pollution of wa-
ter, whereby the quality of the water de-
teriorates, affecting aquatic ecosystems.
Pollutants can also seep down and af-
fect the groundwater deposits.

Industrial waste and effluents cause
water and land pollution (Fig 3 and 4).
The waste or effluent generated by dif-
ferent industries are neither similar in
character nor in bulk (quantity). Hence
the type and degree of treatment can
vary from industry to industry. Indus-
trial waste treatment should aim at re-
ducing the toxicity and the bulk of efflu-
ent waste.

Prevention and control techniques of
water pollution

The treatment of waste water can
be done by using chemical methods
combined with biological solutions.
The adopted method should be cost
efficient and effective. Satisfactory dis-
posal of wastewater, whether by sur-
face, sub-surface methods or dilution,
is dependent on its treatment prior to
disposal.

Wastewater treatment, however, can
also be organized or categorized by the
nature of the treatment process operation
being used; for example, physical, chemi-
cal or biological.  Examples of these treat-
ment steps are shown below.  A complete
treatment system may consist of the ap-
plication of a number of physical, chemi-
cal and biological processes to the waste-
water. 

Physical methods
Physical methods include processes

where no gross chemical or biological
changes are carried out and strictly
physical phenomena are used to improve
or treat the wastewater. This involves
sedimentation, screening, aeration, filtra-
tion and skimming, degasification and
equalization. 

Chemical process
Chemical process commonly used in

many industrial wastewater treatment
operations is neutralization.  Neutraliza-
tion consists of the addition of acid or
base to adjust pH levels back to
neutrality. Since lime is a base, it is some-
times used in the neutralization of acid
wastes. 

Chemical treatment consists of us-
ing some chemical reaction or reac-
tions to improve the water quality.
Probably the most commonly used
chemical process is chlorination. Chlo-
rine, a strong oxidizing chemical, is
used to kill bacteria and to slow down
the rate of decomposition of the
wastewater.

Biological treatment
Biological treatment methods use

microorganisms, mostly bacteria, in the
biochemical decomposition of wastewa-
ters to stable end products. More micro-
organisms or sludges are formed and a
portion of the waste is converted to car-
bon dioxide, water and other end
products. Generally, biological treatment
methods can be divided into aerobic and
anaerobic methods, based on availabil-
ity of dissolved oxygen. 

The treated water should be in line
with the specification of the treated wa-
ter quality norms specified by govern-
ment.Fig. 3: Disposal of untreated water

[Tons per day of industrial water pollution per million people]

Fig. 4: Industrial water pollution (World Resources Institute)
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the temperature of a natural body of wa-
ter caused by human influence. A com-
mon cause of thermal pollution is use of
water as a coolant by power plants and
industrial manufacturers.

When water used as a coolant is re-
turned to the natural environment at a
higher temperature, the change in tem-
perature impacts organisms by (a) de-
creasing oxygen supply, and (b) affect-
ing ecosystem composition.

Thermal pollution can also be caused
by the release of very cold water from
the base of reservoirs into warmer riv-
ers. This affects fish (particularly their
eggs and larvae), macro invertebrates and
river productivity.

Environmental laws related with water
and air pollution in India

The Water (Prevention and Control of
Pollution) Act, 1974

The main objective of the act is to
provide for the prevention and control
of water pollution and maintaining or re-
storing of wholesomeness of water. This
act has vested enough powers to the
state pollution control boards. This act
prohibits persons from disposal of any
pollutant into a stream or well or a sewer
or on land beyond the permissible limits
laid down by the state pollution control
board.

Further the act lays down that, with-
out the previous concern of the state
pollution control board, no person
should start making any new discharge
or sewage or start using new or altered
outlet for sewage discharge or take any
steps to establish any industry or op-
erations, which are likely to discharge
trade effluent or sewage into a stream or
well or sewer or on land.

The Air (Prevention and Control of
Pollution) Act, 1981

The purpose of the act is to provide
for the prevention, control and abate-

ment of air pollution. This act also takes
into its ambit noise pollution. In this act
enough powers have been vested with
state pollution control board.

The act envisages that the consent
of the board is essential to establish any
industry. The said consent would lay
down conditions pertaining to the pol-
lution control equipment so far as their
specification and norms are concerned.

The Environment Protection Act, 1986
This act aims to provide protection

of the environment on a very wide scale.
This act has taken into its ambit the prob-
lems of waste, microorganism, hazardous
chemical etc.

This act lays down emissions and
effluent standards of various industries,
the standards with respect to other pol-
lutants including hazardous wastes. It
has empowered the state pollution con-
trol board to impose stricter standard in
case of specified category of industries
which the state pollution control board
deem fit. The act further stipulates that
no industrial activity is to be undertaken
involving hazardous chemicals without
preparing a safety report. However new
industries are to prepare safety report
within five years of it commissioning. In
case of industries handling certain speci-
fied chemicals, the act further envisages
that up-to-date onsite emergency plan
must be prepared and maintained to cope
with major accidents.

CONCLUSIONS
In sum up, the time has now come to

aim to create a culture where fundamen-
tal environmental considerations are part
of everyday business decisions.

While we continue to manage fun-
damental emissions, our motive should
be towards sustainability, changing/per-
forming /managing our daily activities in
such a way, so as to avoid waste at
source, rather than simply treating the
waste and emissions that arise.

Table 2
Indian standards for treated water

quality

Test Specification

pH 5.5 to 9
Suspended solids (mg/l) < 100
Total dissolved 1500-2000

solids (mg/l)
Oil and grease (mg/l) < 10
COD (mg/l) <250
BOD (mg/l) < 30
Ammoniacal nitrogen (mg/l) < 5

Chemical oxygen demand (COD)
COD is a measure of the capacity of

water to consume oxygen during the
decomposition of organic matter and the
oxidation of inorganic chemicals such as
ammonia and nitrite. COD measurements
are commonly made on samples of waste
waters or of natural waters contaminated
by domestic or industrial wastes. COD
is measured as a standardized laboratory
assay in which a closed water sample is
incubated with a strong chemical oxidant
under specific conditions of temperature
and for a particular period of time. A com-
monly used oxidant in COD assays is
potassium dichromate (K

2
Cr

2
O

7
), which

is used in combination with boiling
sulphuric acid (H

2
SO

4
). Because this

chemical oxidant is not specific to oxy-
gen-consuming chemicals that are or-
ganic or inorganic, both of these sources
of oxygen demand are measured in a
COD assay.

Biochemical Oxygen Demand or Bio-
logical Oxygen Demand (BOD)

BOD is a chemical procedure for de-
termining how fast biological organisms
use up oxygen in a body of water. It is
used in water quality management and
assessment, ecology and environmental
science. BOD is not an accurate quantita-
tive test, although it could be considered
as an indication of the quality of a water
source.

Thermal pollution by industries
Thermal pollution is the rise or fall in
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