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(a) These are those which are emitted directly from the source and persist in the form in which 

they were added to the environment. Typical examples of pollutants included under this 

category are ash, smoke, fumes, dust, nitric oxide, sulphur dioxide, hydrocarbons etc. 

(b) Secondary Pollutants: These are those which are formed from the primary 

pollutants by chemical interaction with some constituent present in the atmosphere. 

Examples are: Sulphur trioxide, nitrogen dioxide, aldehydes, ketones, ozone etc. 

Nitrogen oxides and hydrocarbons are two primary pollutants released from automobiles but in the 

presence of sunlight, they react to form peroxyacyl nitrate (PAN) and ozone, two secondary 

pollutants which are far more toxic than the primary pollutants from which they are derived. This 

phenomenon of increased toxicity by chemical interaction among the pollutants is known as 

Synergism. 

Secondary air pollution: Secondary air pollutant generally produced when in the air when two or 

more primary air pollutant interacts with each other with normal atmospheric constituent. Example 

of some secondary air pollutant are ozone, formaldehyde, PAN ( proxy acetyl nitrate), Smog, acid 

and mist etc.  

 

 

 

 

  Energy, Environment, Ecology & Society – Notes 

Subject name-: EEES                                                                      Subject code ES-3001 

Unit 3 

Syllabus: Air Pollution: Air pollutants, classification, (Primary & secondary Pollutants) 

Adverse effects of pollutants. Causes of Air pollution chemical, photochemical, Greenhouse 

effect, ozone layer depletion, acid Rain. Sound Pollution: Causes, controlling measures, 

measurement of sound pollution (deciblage), Industrial and non – industrial. 

Introduction:  Air pollution included harmful gases, dust particles, smoke fumes etc  as well 

as biological molecules present in the earth atmosphere which creates harmful effect on 

human health as well as environment comes in the categories of Air pollutions. Normally 

pollution can be natural origin or man mad. 

Smoke from industries and automobiles, domestic and commercial sewage, radioactive substances 

from nuclear plants and discarded household articles (tins, bottles, broken crockery etc.) come under 

the category of pollutants. 

Classification of pollution. 

Depending on the existence of the nature we can broadly classify pollutant in two 

categories.   

1. Quantitative pollutant: The quantitative pollutant is those pollutant whose concentration 

level is high due to manmade uncontrolled activity comes in this category. For example, carbon 

dioxide, if present in the atmosphere in concentration greater than normal due to automobiles 

and industries, causes measurable effects on humans, animals, plants or property, then it is 

classified as a quantitative pollutant 

2. Qualitative pollutant: These are those substances which do not normally occur in nature but are 

added by man, for example, insecticides. Depending upon the form in which they persist after being 

released into the environment, the pollutants are categorized into two types, namely primary and 

secondary pollutants. 

 

Primary Pollutants: 
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S.No. Primary Pollutants Secondary Pollutants 

   

1. Carbon monoxide (CO) Ozone (O3) 

   

2. Nitrogen Oxide (NOx) Peroxyactyl nitrate (PAN) 

   

3. Sulphur Oxide (SOx) Aldehydes 

   

4. Hydrocarbon (HC) Ketones 

   

5. Particulates Sulphur trioxide 

   

 

Harmful effects 

CO can cause oxygen deprivation (hypoxia), displacing oxygen in bonding with haemoglobin, 

causing cardiovascular and coronary problems, increasing risk of stroke, and impairing 

learning ability, dexterity and sleep. CO is mostly hazardous in relatively confined areas such 

as tunnels under bridges and overpasses, and in dense urban settings. In unconfined areas 

or away from population centres, it will stabilize into CO2 before damage to human health is 

likely. 

It circulates directly into blood through lungs. Carbon monoxide binds to haemoglobin (Hb) 

in red blood cells, reducing their ability to transport and release oxygen throughout the 

body because of Carboxyl haemoglobin (CO Hb). The affinity of Carboxyl haemoglobin is 210 

times greater to that of oxygen. Low exposures can aggravate cardiac ailments, while high 

exposures cause central nervous system impairment or death. It also plays a role in the 

generation of ground-level ozone. 

 

Controls 

1. Development of exhaust systems. 

2. Modifications of internal combustions systems 

3. Development of substitute fuel for gasoline 

 

Sulphur dioxide 

Sulphur dioxide is a colourless gas with a pungent odour. It is a liquid when under pressure. 

Sulphur dioxide dissolves in water very easily. It cannot catch fire. 

Sources 

4. Volcanic eruptions. 

5. Burning of fossil fuels. 

6. Copper smelting. 

7. Manufacture of sulfuric acid. 

8. Manufacture of paper. 

9. Food preservatives industries. 

10. Manufacture of fertilizers. 

 

Once released into the environment, sulphur dioxide moves to the air. In the air, sulphur 

dioxide can be converted to sulphuric acid, sulphur trioxide, and sulphates. Sulphur dioxide 

dissolves in water. Once dissolved in water, sulphur dioxide can form sulphurous acid. 
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Green House effect 

When sunlight reaches Earth's surface some is absorbed and warms the earth and most of 

the rest is radiated back to the atmosphere at a longer wavelength than the sun light. Some 

of these longer wavelengths are absorbed by greenhouse gases in the atmosphere before 

they are lost to space. The absorption of this long wave radiant energy warms the 

atmosphere. These greenhouse gases act like a mirror and reflect back to the Earth. Some of 

the heat energy which would otherwise be lost to space. The reflecting back of heat energy 

by the atmosphere is called the "greenhouse effect". 

The major natural greenhouse gases are water vapour, which causes about 36-70% of the 

greenhouse effect on Earth (not including clouds), carbon dioxide CO2, which causes 9-26%, 

methane, which causes 4-9%, and ozone, which causes 3-7%. It is not possible to state that a 

certain gas causes a certain percentage of the greenhouse effect, because the influences of 

the various gases are not additive. Other greenhouse gases include, but are not limited to, 

nitrous oxide, sulphur hexafluoride, hydro fluorocarbons, per fluorocarbons and 

chlorofluorocarbons. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Causes of greenhouse effects 

 

1. Choloroflouro carbon. 

2. Carbon dioxide. 

3. Methane. 

4. Ozone. 

5. Nitrogen oxide. 

 

 

 

Harmful effects 

 

1. Global temperatures are rising. Observations suggest that the average land 

surface temperature has risen 0.45-0.6°C in the last century. 

2. Rising global temperatures are expected to raise sea level, change precipitation 

and local climate conditions. This could affect forests, crop fields, and water 

supplies. It could also harm human's health, birds, fish and ecosystems. Deserts 

may expand and some national parks may be affected. 
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3. Human's health depend largely on local climate. Extreme temperatures can 

cause the loss of life. Several diseases only appear in warm areas. 

4. People with heart problems are vulnerable in this case. 

 

Controls 

1. Reducing the emission of gases those are responsible for greenhouse effect. 

 

2. Less burning crude oil and coal. 

 

3. Use non-renewable sources of energy. 

 

4. Government should subsidies solar energy. 

 

 

Acid Rain 

 

Rain is acidified by oxides of sulfur and nitrogen. Acid rain is formed when pollutants 

called oxides of sulfur and nitrogen, contained in car exhaust, power plant, smoke, and 

factory smoke, react with the moisture in the atmosphere. 

Acid rain is formed when sulphur dioxide and nitrogen oxides reach the air and are 

transformed into sulfate or nitrate particles. When combined with water vapour, they 

are converted into sulfuric or nitric acids. Acid rain can adversely affect aquatic life, 

erode stone buildings and marble statues, and seriously threaten trees and crops. 

Power plants that burn coal to generate electricity are a chief cause of acid rain. Coal 

burning releases sulfur dioxide into the air. Sulfur dioxide then combines with free 

oxygen and water vapour to form small quantities of sulfuric acid in our rain. 

 

     Nitrogen oxide emissions from cars also contribute to acid rain. Nitrogen oxide 

controls are also required for new municipal waste incinerators and power plants. 

 

NOx + O2     HNO3 

 

SOx + O2

 

 H2SO4
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Harmful Effects of Acid Rain 
 

1. It has been found that acidification causes adverse effects on aquatic animals. 
 

2. Ancient monuments, structure, building, bridges, roads are weakens due to attack of acid. 
 

3. Corrosive effect on steel or iron windows and doors. 
 

4. Hair, skin and lungs are affected by acid rain. 
 

5. Acidification damage to crops and forest. 
 
Acid rain causes a cascade of effects that harm or kill individual fish, reduce fish population numbers, 

completely eliminate fish species from a water body, and decrease biodiversity 

 

 

 

 

 

 

 

Controls 
 

1. By using catalytic converter to emit less pollutant in the environment. 
 

2. By using bio fuels instead of gasoline or diesel. 
 

3. Developing more efficient vehicles to reduce the harmful gases. 
 

4. It is also observed that neutralize the acid with lime but this is expensive. 
 

5. SO2 dissolves in cloud droplets and oxidizes to form sulfuric acid (H2SO4) which can fall to Earth as 

acid rain or snow or form sulfate aerosol particles in the atmosphere. 
 

Controls 
 

Combustion Modification 
 

This is the most widely used approach to NOx control. Combustion modification involves mixing part of 

the combustion air with the fuel and burning as much of the fuel that the air will allow. Then, some of 

the heat from the flames is transferred to whatever is being heated. Next, the remaining air is added 

and combustion is finished. This is known as two-stage combustion or reburning . 
 

One of the major advantages to this technique is that it is cheap. The disadvantages are that it 

requires a larger firebox without a higher combustion rate. Also, it is difficult to get complete burning 

of the fuel in the second stage. Therefore, the amount of unburned fuel and/or carbon monoxide in 

the exhaust gas increases. 

 
 

Post-Flame Treatment 
 

Many of these processes require the addition of a reducing agent to the combustion gas stream 

to take oxygen away from NO. In automobile engines, a platinum-rhodium catalyst is used. The 

reaction is: 

2NO + 2CO + p-r catalyst-----------> N2 + 2CO2 
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On the other hand, for power plants and other large furnaces, there are many choices of 

reducing agents. However, the most popular is ammonia. The desired conversion reaction is: 

6NO + 4NH3 -------------> 5N2 + 6H2O 
 

However, there is always some oxygen present. This oxygen causes reactions like the following: 
 

4NO + 4NH3 +O2 ---------> 4N2 + 6H2O  
If the above reaction occurs, the NO2 is reduced by the following reaction:  

2NO2 + 4NH3 +O2 ---------> 3N2 + 6H2O 
 

All of these reactions are expensive to carry out. They can occur either over a zeolite catalyst or 

in a gas stream in a part of a furnace where the temperature is between 1600 and 1800 degrees 

Fahrenheit. If the temperature is greater than 1800 degrees, the NO content increases rather than 

decreases, which exactly what we don't want. The dominant reaction is: 
 

NH3+O2 ---------> NO + 3/2H2O 

 

Particulate Matter Pollution 
 

The term Particulate Matter (PM) includes both solid particles and liquid droplets found in air. Many 

man-made and natural sources emit PM directly or emit other pollutants that react in the atmosphere 

to form PM. These solid and liquid particles come in a wide range of sizes. Particles less than 10 

micrometers in diameter tend to pose the greatest health concern because they can be inhaled into 

and accumulate in the respiratory system. There different type of particulate matters like 
 

1. Dust. 
 

2. Fumes. 
 

3. Mist. 
 

4. Smoke. 
 

5. Aerosol. 
 

6. Fog. 
 

7. Coarse particles. 
 

 

Sources 
 

1. Volcanic eruptions. 
 

2. Motor vehicles. 
 

3. Power plants. 
 

4. Wood burning. 
 

5. Crushing or grinding operations. 
 

6. Dust from paved (Cemented) or unpaved roads. 
 

7. Harvesting and trashing of crops. 
 

8. Constructions works. 
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Harmful effects 
 

1. It has found that numerous health effects arise from both fine and coarse particles when they 

accumulate in the respiratory system. 
 

2. When exposed to even small levels of PM, people with existing heart or lung diseases-such as 

asthma. 
 

3. Exposure to fine particles is associated with several serious health effects, and it will cause 

death. 

Noise Pollution 

Meaning 

Noise Pollution is one type of the volume which makes diseases into the environment and it very harmful 

for the people who are breathing and living on this earth. Noise Pollution involves the Vehicle horns, 

Industrial volume, and loudspeaker music. Noise Pollution is very discomfort and injurious for the physical 

and mental health and irritating and annoying to the living beings. 

 In India have most of the festivals which all they are celebrating in a different style but in some of 

the festivals like Diwali, It is a great festival, but people are using firecrackers for exploding and 

making a noise and also the air polluting. 

 As we all know in the Hinduism marriage, the people are making a sound by playing on the 

loudspeaker music, but they are careless for the noise pollution how mush its spreading in the 

environment. 

 In the traffic of India, so many people are making noise, and it is severest in the cities. There is a 

different mode of transportation for example Buses, Trains, Airplanes, and trams, etc. which is 

making noise cause it is very painful for us and disturbs to the mind but they do not understand 

how to solve that problem if one makes noise than people will follow it like a chain. 

 In the industrial area have a significant number of factories in the major cities if we go then we get 

the noise pollution along with that air pollution and polluting to the environment and also 

disturbing the nearby residential area. 

 There have the most of the social events and the festive occasions, but people are using the 

loudspeaker very loudly and making noise and disturbing to other people. 

 There are the uses of mobile phones during the social and political events which are unrestricted. 

 In the home people also generating noise by the using large number of appliances like Mixer 

grinder juicer. 

 Television also causes of the noise pollution because it may effect to the physically like it can harm 

to our Eye and ear by the watching for the long hour. 

 When any construction site is working in progress than his activity can damage to us by using of 

such sound producing equipment, Cranes, Cement mixer and road roller, etc. 

Effects of Noise Pollution 

 Over a period we are the effect of the noise pollution, and it can easily result in damaged to our ear 

drums and loss of hearing. Which may impair the hearing for always and it also reduces our 

sensitivity to sounds so that our ears pick up uncons iousl  to regulate our od s rh th . 
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 There are many types of diseases and stress related to a heart which can harm it because of the 

Blood pressure levels, cardiovascular diseases, and high noises can cause to the high blood pressure 

and increases heart beat rate as it cause the normal blood flow. 

 Loud Noise can effect on the people sleeping pattern it generating the irritation and uncomfortable 

situations, so that is the reason for individuals who are not getting a good night sleep and not 

getting a proper rest and it can lose the performance of individuals at the office and the home. 

 Noise pollution is causing on the health of the people, and nowadays the people are suffering from 

stress and anxiety and also psychological health. It shows its effects like disturbance of sleep, 

Constant stress, fatigue and hypertension can link to excessive noise levels. 

 Trouble communicating generated when two people are talking freely and noise are disturbing to 

them so people will not understand the other person communication then it can become a 

headache for the people. 

 Marine scientists are concerned about excessive noise used by oil drills, submarines and other 

vessels on and inside the ocean. Many marine animals, especially whales, use hearing to find food, 

communicate, defend and survive in the sea. Excessive noises are causing a lot of injuries and 

deaths to hales. For e a ple, the effe t of a Na  su ari e s so ar a  felt 300 iles a a  fro  
the source. 

 Wildlife faces far more problems than humans because noise pollution since they are more 

dependent on sound. Animals develop a better sense of hearing than us since their survival 

depends on it. The ill effects of excessive noise begin at home. Pets react more aggressively in 

households where there is the constant noise. 

 As is controlling the sound levels in clubs, bars, parties, and discos. Better urban planning can help 

i  reati g No-Noise  zo es, here ho k a d i dustrial oise are ot tolerated. It is o l  he  our 
understanding noise pollution is complete, can we take steps to eradicate it completely. 

Solutions of Noise Pollution 

 Public awareness is essential for prevent and control the noise pollution. Not only the government 

but we should also be aware of the harmful consequences of noise pollution. 

 Which cause to the certain deafness people should aware of that excessive noise 

 Such transport terminals, Industries, Airport, and railway terminals sight should be far from living 

spaces. 

 Avoid the maximum uses of sound processing instruments and make proper regulations for the 

utilize of a loudspeaker and other devices. 

 Construction of some soundproof machines in industrial and manufacturing installation must be 

encouraged. Also necessary for residential building. 

 Anti-pollution laws should make strict rules and regulation which enacted and forced. 

 Ban all type of fire crackers which is very harmful for pollution and replace with the bulb horns. 

 In the law of community must have a real and silence zone like Schools, Colleges, and Hospitals. 

 Make in the residential area the plantation (Trees) it absorbs the sound and reduces the pollution 

and also healthier for breathing of body. 

Conclusion 

We can reduce Noise pollution by using all solutions and make a healthy and happier India. If we all reduce 

the pollution and make the plantation everywhere, then people breathe healthy on this planet. 

Noise Pollution have present some exclusive video 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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