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COMPOSITION  
OF  

AIR 

COMPOSITION OF AIR 
 
Air is a mixture of gases that largely made up of 
nitrogen and oxygen.  
 
The other gases are noble gases (like argon), carbon 
dioxide and water vapour. 
 
 
Percentage: 
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Gas Sources Effects 

Sulfur Dioxide 
Sulfur that are present in fossil fuels (crude oil) undergoes combustion 

Breathing difficulties 
Acid rain 

 
2SO2 (g) + O2 (g) + 2H2O (l)  2H2SO4 (aq) 
4NO2 (g) + O2 (g) + 2H2O (l)  4HNO3 (aq) 

 

Volcanic eruptions 

Nitrogen 
Monoxide / 

Nitrogen 
Dioxide 

NO and NO2 are formed in car engines or chemical factories under very high 
temperature and pressure 

Heat energy released by lightning during thunderstorms allows both 

nitrogen and oxygen in air reacts with each other 

Carbon 
Monoxide 

CO is produced from incomplete combustion of petroleum in vehicle engines 
CO binds to haemoglobin that is present in red blood cells, which 

would reduce its ability to transport oxygen, hence causing 
respiratory problems 

Methane 
Sheep and cows’ fart/burps 

Greenhouse gas that causes global warming 
Decomposition of plant and animal matter 

Unburnt 
Hydrocarbons 

 
Incomplete combustion of fuel in car engines and chemical plants 

 
Causes cancer 

Ozone 
Form from photochemical smog as a by-product from reaction between 
nitrogen dioxide and unburnt hydrocarbons in the presence of sunlight 

 
Breathing difficulties 

 
Damage crops 



SULFUR DIOXIDE 
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SULFUR DIOXIDE 
 
Sulfur is a type of impurity present in fossil fuels. When 
fossil fuels undergo combustion, sulfur would react with the 
oxygen in air to form sulfur dioxide.  
  
  

S (s) + O2 (g)  SO2 (g) 
  
  
Large volumes of sulfur dioxide can also produced during 
volcano eruptions. 
  
 
Harmful Effects: 
 
- Causes respiratory difficulties  
- Causes formation of acid rain, which results in erosion of 
buildings and environmental damages. 



NITROGENOUS 
OXIDES 
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NITROGENOUS OXIDES 
 
 
Under very high temperatures, nitrogen and oxygen in air 
reacts to form nitrogen monoxide (NO). 
 

N2 (g) + O2 (g)  2NO (g) 
 
 

Nitrogen monoxide can continue reacting with oxygen in air to 
form nitrogen dioxide (NO2). 
 

2NO (g) + O2 (g)  2NO2 (g) 
 
 

NOX is usually produced in vehicle engines, power stations, 
factories and incinerators which are high temperature 
environments. 
  
NOX is can also be produced during thunderstorms and 
forest fires as well. 
  
Harmful Effects: 
  
- Causes irritation to our lungs 
- Causes the formation of acid rain, which results in erosion of 
buildings and environmental damages 
- NO2 may react to produce harmful ozone in the presence of 
sunlight  
  



CARBON  
MONOXIDE 

When you leave your car engine on while stationary, the air your engine takes in 
stagnant and after a while, incomplete combustion will cause the production of 
carbon monoxide! 
 
So try and turn off your engine if the car is going to stationary  for a while! 
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CARBON MONOXIDE 
  
When carbon undergoes incomplete combustion due to the 
lack of oxygen, it produces carbon monoxide (CO). 
  

 
2C (s) + O2 (g)  2CO (g) 

  

 
Incomplete combustion commonly occurs in vehicle engines. 
 
Carbon monoxide (CO) binds to haemoglobin that is present 
in red blood cells, which would reduce its ability to transport 
oxygen, hence causing respiratory problems. 
 
 
 
Harmful Effects: 
 
- Poisonous gas causing respiratory problems by reducing 
the body’s ability to transport oxygen effectively (by binding 
with haemoglobin in red blood cell). 
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ACID RAIN 
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ACID RAIN 
 
Acid rain is formed when acidic oxides (e.g. sulfur dioxide 
and nitrogen dioxide) react with oxygen and water in the 
atmosphere to form acid. 
  

2SO2 (g) + O2 (g) + 2H2O (l)  2H2SO4 (aq) 
4NO2 (g) + O2 (g) + 2H2O (l)  4HNO3 (aq) 

  
 
Harmful Effects: 
 
• Acid rain causes corrosion to buildings and statues that 

are built using materials containing limestone, cement or 
metallic structures as acids react with metal.  

• Acid rain disrupts the pH balance of the soil, making it 
acidic, making it less optimal for the growth of plants and 
trees. 

• Acid rain decreases the pH of lake water, causing it to be 
unsuitable for aquatic organisms to survive. 

 
 

Ways to reduce harmful effects of acid rain: 
 
• Refrain from using fuels containing sulfur, like coal or oil. 
• Cleansing the air that contains pollutants like sulfur 

dioxide and nitrogen dioxide before releasing it.  
• Neutralise the high acidity in soils by using slaked lime 

(calcium hydroxide) or limestone (calcium carbonate). 
 



GLOBAL WARMING 

The carbon cycle describes the movement of carbon dioxide in our environment. 
 
Carbon dioxide is continuously flowing. It is taken out of the atmosphere by green 
plants through photosynthesis, and returns back into the atmosphere through 
various processes such as respiration, combustion and decay. 
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GLOBAL WARMING 
 
Global warming refers to the Earth heating up and experiencing an 
increase in temperature.  
  
Methane, carbon dioxide and other greenhouse gases trap heat 
from the Sun, resulting in the increase in temperature on Earth, 
which leads to global warming. 
  
 
Harmful Effects:  
  
• Melting of polar ice caps causes rising sea levels which causes 

flooding of low-lying lands. 
• Higher rainfall in equatorial climates, while countries in the 

Northern hemisphere (United States and Europe) are likely to 
experience more droughts.  

• Food shortages will happen as certain crops will struggle to 
grow in such bad conditions. 

 
 
How to reduce the effect of global warming: 
  
• Switch from using non-renewable sources of energy (e.g. 

fossil fuels) to using renewable sources of energy (e.g. wind 
and solar energy) 

• Switch to electric or hydrogen powered vehicles 
 



For more notes & learning materials, visit: 
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‘O’ levels crash course program 
 

IG handle: 
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Join our telegram 
channel: 
@overmugged 

Need help? 
 
DARRELL 
(Private tutor with 7 
years of experience) 
 
8777 0921 
(Whatsapp) 
 
@Darreller 
(telegram username) 

Professionally designed crash course to help you get a condensed revision before your ‘O’ Levels! 
 
The 4 hour session focuses on going through key concepts and identifying commonly tested 
questions! 
 
Our specialist tutors will also impart valuable exam pointers and tips to help you maximise your 
preparation and ace your upcoming national exam! 
 
The crash courses will begin in June 2021 and last till Oct 2021. 
 

Register now on our website and secure your slots! 

 
 
 

http://www.overmugged.com/
https://www.instagram.com/overmugged/
https://t.me/overmugged
https://www.overmugged.com/crashcourses

